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Micr». 1^/f ICROSCGPEy an tptical iiiatraBiest,. eonsistiag 
%cmpc- , J1tX of k«ta%«t nttffco«B|,^r mcMM of i^di mmU 
' ^objoct* aippoar brger thon thi^ dolo the nmked eye; 

ttieiwapepcg oootiit of e wi^ koa 6 p iiigraf ^ or 
tf mere leim a er odmet betaade ore of^lhey ooly! serve 
te ihww light t^pon the obteci, but do not cootnbnte to 
onkrge the image of it. DouUa or M mftnmd ihir 
ero e cDp ee ive these is mhiGlt the inege ef ea ebjtet ie 
«efBposed by mesnn ai mere leaiee or ninets than 
one* 

For the prioci|dee on whkb the mmaimcljeo! of 
creaeeiies depends, see Optfce* In the present ertidlev 
It m tatended to describe the finMied instreiMBty with 
mil ite varied E|^sntae,eeimfdiog to the lettstiim^ 
menle; end to dloBtele by {Hropen dcajdb 
impsetMimii 

L Of St VOLE Mwraacapat^ 

Tm Uamm m iot oeo op es mode mse ef by Mr Leeii^ 
wenhoeek, were di, an Mr Baker assures us, of the 
single kind, and the ceustmctien ef them Was ^ most 
ets^ piossifale) eocb eeusistiag only of a sii^e leas set 
between two plates of ahrcr, peifSmted wuh o small 
hole, with a moveable pin before it to plaice the object 
OIL and adjast it to the eyo of the beholder.. He informs 
msdto, thntdmesr oidyf and not gMsdSr% were used in 
weary ene of these mienseepes* 

f>Ute singlo naioroeoepn now nmst pnerally known 

cccxxxvix. and used is that called WiUoiCt Pocket Microioope, The 
‘ <• body is made of laraas, svtNry, er salver^ aad is repre- 

sented by AA, BB. GC is a long&ie threaded sinle 
serewi that turns bto the bs^ sf the miorescspe $ B 
a oonveoo gl^ at tho eodj of the sorow*. Two oon»- 
cave round pieces of thin, brass, with helee of difieroot 
dianmtecs in the middb of tfaoni^ are plaoed to cover 
the abovowmntisned glassy and thereby diadna^ the 
apertnre when the greatest magnifiers sro employed. 
£E, three thin plates< ef brass within the body of the 
micioscope^ one: of which Ja bent sesMciroiihwfy in the 
nnddio, so as to fisimt sm aaehed cavity for rocsp- 
tiom of a tube of glass, the use of the other two be> 
ing to reodwe and bold the sliders between them* P, 
a piece of wood or ivory, arched in 4ho manner of 
the semicircular plate, and cemented to It* G, the 
other end of the body of the mkroscope, where a hol- 
low female aerew is adapted to receive the diforent 
raagnifien. H is a spiral spring of steel, between 
VoL. XIV. Parti. f 



MIC 

the end G and the plates of brass, intettded to keep 
the plates in a right position and cmmteract the long 
snaew CC» I is a small turned handle, for the better' 
holding of the instrument, to screw on or off at plea- 
sure* 

To this microscope belong aiz or seven magnifying 
g^aMs ; sir of them are wt in silver, brass, or ivonr^ 
as in the figure K ^ and marked i, 2 , 3 , 4 , 5 , 6 , 
lowest numbm beiag the ^preatest magnifiers. L is 
the sefvewdi tnamifier, set m the maimer of a little 
bagr^ to be heia in the band for the viewing of apy 
hMttps object. M is a flat sUp of Ivory, called a 
with four rocwd boles through it,, wherein to 
place objects between two pieces of glass or hliiscovy 
tnlc, ns they appear aidddd. Su such sliders, and 
mm of brass, are usually aokt ^with this microscope, 
wquie with objecio |daced in 4liei% and others emp^ 
lor viewing any tbmg that may. offer : but whoever 
pleases to make a 'CoTlection, may have as many as he 
desiiua Tbs brass slider is to omfine any small object, 
that it mny be viewed without crushing or destroying 
it. N is a tube of glass contrived to confine living ob- 
jects, such as frogs, fisbes,.&c. in order to disrover the 
circulation of the blood. All these are contained in a 
Uule neat box of fish-skin or mabogaiiji^'veiy convenient 
fi>r carrying in the pocket* 

When an object is to he viewed, thrust the ivory 
cUdei^ in which the saidclject is jplaced, between the 
two flat brass plates ££ : observing always to put 
that side of the slider where the brM vings are far- 
thest from the eye. Then screw on the laagtilfyiiig 
1 ^^ you intend In use, at the epd of the kwlrument 
G ) and looking through it against the Ugl^ turn the 
long jcrsw CC, till your object be brought te suit your 
eve ^ which wMl be known by Its appearing pertly 
distinct and ckav. It is most proper to 1mm at it first 
aifier that can show the whole it cace, 
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k to tnsMct dm several parts more partl- 
«ularty with one of me greatest magnifiers ^ for thus 
ypu wall gain a true idea ef the whole, and ef all its 
fnits. £id though the greatest magnifiers can show 
■but a minate portion of any object at once, such as the 
•claw of a flea, the hern of a louse, or the like j yet by 
gently nwviiig the slider which contains the object, the 
eye mi^ gradually examine it all over. 

As Ejects must be brought very near the glasses 
when the greatest magnifiers are made use of, be care- 
ful not to scratch tbm by rubbing the slider against 
A them 
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r»iicro- them as you move it in or out. A few turns of the 
screw CC will easily prevent this mischief, by giving 

~ ^ them room enough. Yon may change the objects in 

your sliders for any others you think proper, by taking 
out the brass rings with the point of a i^i^nife ^ 
the talcs will then {ill out, if yon but tnru the sHders } 
and after patting what yon please between ibetn, by 
replacing the brass rings you will fasten them as they 
were before. It is proper to have some sliders furnish- 
ed with talcs, but without any object between them, 
to be always in readiness for the examination of fluids, 
salts, sand^ powders, the farina of flowers, or ai i y ‘ ‘ 
other casual objects of such sort as need only be applied 
to the outside of the talc* 

The circulation of the blood may be easiest seen in 
the tails or fins of fishes^ in the fine membranes be- 
tween a frog^s toes, or best of all in the tail of a 
water-newt. If yonr object be a small fish, place it 
within the tube ^«, and spread its tail or fin along the 
side thereof : if a frog, choose such a one as can bet 
jnst be got into your tnbe ^ and, with a pen, mr small 
stick, expand the transparent membrane between the 
toes of the frog*s hind as much as you can. When 
your object ib so adjusted that no part of it can inter* 
cept the light from the place you intend to yiew, un- 
screw the long screw CC, and thrust your tube into 
the arched cavity, quite through th% b^y of the mi- 
croscope ^ then screw it to the true focal distance, lind 
you will see the blood passing along its vessels with m 
rapid motion, and in a most surprising manner. 

The third or fourth magnifiers may be used for 
frogs or fishes : but for the tails of water-newts, the 
fifth or sixth will do ; because the globules of their 
‘ blood are twice as large as those of fr^ or fish. The 
first or second magnifier cannot well Im employed for 
this purpoise; because the thickness of the tube in 
which toe object lies, will scarce admit its being 
brought so near as the focal distance of the magni- 
fier. 

An apparatus for the purpose of viewing opaque 
objects generally accompanies this microscope } and 
which consists of the following parts. A brass arm 
QR, which is screwed at Q, upon the body of the mi- 
eroscope at G. Into the round hole R, any of the 
magnifiers suitable to the object to be viewed are to 
be screwed ; and under it, in the same ring, the con- 
cave polished silver speculum B. Through a small 
aperture in the body of the microscope under the 
brass plates ££, Is to slide the long wire with tbe 
forceps T: This wire is pointed at one of its ends; 
and so, that either the points or forceps may be used 
for the objects as may be necessary. It is easy to 
conceive, therefore, that the arm at R, which turns 
by a twofold joint at a and ft, may he brotight with 
its magnifier over the object, the light reflected upon 
it by the application of the sjieculum, and the true 
focus obtained by turning of the male screw €C as 
before directed.— As objects are sometimes not well 
fixed for view, either by the forceps or point, the 
small piece shown at V is added, and in sneh cases 
answers better ; it screws over the point of T ; it con- 
tains a small round piece of ivory, blackened on one 
side, and left white upon the other as a contrast to 
coloured objects, and by a small piece of watch-spring 
fastens down tbe objects upon the ivory. 

3 



] MIC 

2. Single Microscope by reflection. In fig. 2. A is a Micro, 
scroll of brass fixed upright upon a round wooden scope, 
base B, or a mahogany drawer or case, so as to stand 
perfectly firm and steady. C is a brass screw, that pas* 

ses through a bole in the upper limb of the scroll in* 
to the. Mde of mivpscope I>, and screws it fast to 
tbe\.said Scrolli alt Ji Couc^e sje^um set in a 
box of brass, which bangs in tbe arch G by two small 
screws ffl that screw into the opposite sides thereof. 

At the bottom of this arch is a pin of the same metal, 
exactly fitted to a hole h in the wooden pedestal, made 
Uit reception of the pin. As the arch turns on 
this pin, and the speculnm turns on tbe end of the 
arch, it may, by this twofold motion, be easily adjust* 
ed in such a manner as to reflect tbe light of the sun, 
of tbe sky, or of a c^dle, directly upwards through 
tbe microscope that is fixed perpendicularly over it ; 
and by so dokig^nfay be made to answer many por* 
posts of the large doable reflecting aMcvoscOpe. C The 
body of tbe microscope may*aho ho fixed horizon- - 
tall^ and objedi viewed in that postlm by any light 
yon choose ; i#blch is an *adwiditage the coBunon double 
reflecting microscope has nqt* It nu^ aldo be renderw 
ed fuither useful by means of a slip of ^ss ; one end 
of wbidi bmng tbr^ throng between the plates where 
tbe slideM go, and' theotbereictbncyng to somedistfuioe, 
such objects may be placed thereon as cannot be a^ 
plied in the slidera: and then, having a limb of brass 
that iBi^ fasten to the body of the luicroscope, and ex«- 
tend over the prcjec^ng gblss a hoHow ring wherein 
to screw the roiigfilfiers, all sorts of sfibjects may be 
exmmined^^hih great conyefiieifce, if a hole be made ia 
the pedestal, to place the speculum exactly ondeneath, 
and thereby throw up the rays of light. The pocket- 
microscope, thus mounted, s^aMrBakbr, ** is as easy 
and pleasant in its use ; as fit for the most curious ex- 
amination of thfe animalcvles and salts in fluads, of*thc 
farinsc in vegetables, add of the , ontHdatioa in soniU 
animals ; in short, is as likely to make oonaidtrsble 
discoveries in objects, that have sbroe decree of trans- 
parency, as any microscc^ I Iiave ever seen or beard 
of.” 

The brass scroll A is now generally made to un* 

Screw into three parts, and pack with the.mtcroScope 
and apparatus into the dra]wer of a. mahogany podiet* 
ease, upon the lid of whklr tbe scroll i» ipade to fix 
when in use. 

The opaque appaiwtus also, as above described, it 
applicable this way reflection. It only coosista ia 
turning tbe arm H (fig. i.), with the magnifier over 
the concave speculum below (fig. 2.% or to receive 
the Hght as rsflMted obliquely from it : iIk. silver spe* 
culum screwed into R will then reflect the light, wiucii 
it reeeives from the glass speculum^ strongly upon tbe 
object that 4s applied upon tbc wire T underoemth; 

'Hms mibcrdacopcv however, is not iipon« the most 
CotiVenieUt constroction^ in oompafriseD with eSkevs now 
made : k has been esteemed'ibrfnany years past from 
its popular name, and reewhmendatioa by k& makers. 

Its p<^bility is Oeftalnly a^groat advantage indts fiu 
Tour ; but in most res^^ots .»t is superseded .by tbe.roi- 
crOseopes hereafter described. . ^ ^ 

3. ' Microscope for Opayut O^irtt, ealUd the Single pig. ^ 

€ipaqve Mitroscope, nworoscepe remedies tbe.inr 

eoftvemence'of having the side>ofnn object next 

.1 ^ ' the 
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M!en>- the eye, which formerly was an JnsurmoirataWc ob- 
jection to the makifig observations on opaque object! 
* with any considerable 'degree of exactness or satisfac- 
tion : for, in all other contrivances commonly known, 
the nearness of the instrument to the object (when 
glasses that magnify much are used) unavoidably over- 
shadows it so much, that its appearance is rendered ob- 
scure and indistinct. And, notwithstandhig ways have 
been tried to point light upon an object, from the sun 
or a candle, by a convex glass placed on the aide there- 
of, die rays from either can be thrown upon it in such 
an acute angle only, that they serve to give a confused 
glare, hat are insufiicient to afford a clear and perfect 
view of the object. But in this microscope, by means of 
a concave speculum of silver highly polished, in whoso 
centre a magnifying lens pTa^ced, such a strong and 
direct light is reflected upon the object, that it may be 
examined with all imaginable ease and pleasure. The 
Several parts of this instrument, made either of brass or 
silver, arc as follow. ' 

Through the first side A, passes a fine screw B, the 
other end of which is fastened to the moveable side C. 
D is a nut applied to this Screw, by the turning of 
which the two sides A and C arc gradually brought 
together. £ is a spring of steel that separates the 
two sides when the nut is unscrewed. F is a piece of 
brass, turning round in a socket, whence proceeds a 
small spring tube moving' upon a rivet *, through which 
tobc there runs a steel wire, one end whereof termi- 
nates in a sharp point G, and the other with a pair of 
pliers H fastened to it. The point and pliers are to 
thmst into, or take op and hold, any insect or object ; 
and either of them may be tunied upwards, as best 
suits the purpose. I is a ring of brass, with a female 
Screw within it, mounted on an upright piece of the 
same metal } which turns round on a nvet, that it may 
be set at a due distance when the least magnifiers ai'e 
employed. This ring receives the screws of all the 
loagnifiers. K is a concave specnlum of silver, po- 
lished as bright as possible in the centre of which is 
placed a double convex lens, with a proper aperture 
to look through, it. On the back of this speculum a 
male screw L is nmde to fit the brass ring I, to screw 
into it at pleasure. There are four of these concave 
specula of different depths, adapted to four glasses of 
different magnifying powers, to be used as the oh* 
jects to be examined may require. The greatest mag- 
jiifiers have the least apertures. M is a round object- 
plate, one side of which is white and the other black : 
The iutention of this is to render objects the more vi- 
sible, by placing them, if black, on the white side, 
br, if white, on the black side. A steel spring N turns 
down on each side to make any object fast ; and is- 
sning from the object-plate is a hollow pipe to screw 
it on the needless point G. O is a small box of brass, 
with a glass on each side, contrrved to confine any li- 
ving object, in order to examine it : this also has a 
pipe to screw upon the end of the needle G. P is a 
turned handle of wood, to screw into the inatrament 
when it is made use of. Q, a pair of brass pliers to 
take up any object, or manage it with conveniency. 
B is a soft nair-brosii for cleaning the glasses, Sec. S is 
a small ivory box for talcs, to be placed, when wanted, 
in the small brass box O. 

IWicn you -would view kny object with this micro- 
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scope, screw the speculum, with the magnifier yoO Micro- 
think proper to use, into the brass ring 1 . Place your wope. 
object, either on the needle O in the pliers H, on the ^ 

object-plate M, or in the hollow brass box O, as may 
be most convenient ) then holding up your instrument 
by the handle P, look against Uie light tbrongh the 
magnifying lens ) and by means of the nut D, together 
with the motion of the needle^ by managing its lower 
end, the object may be turned about» raised, or de- 
pressed, brought nearer the glass, or removed farther 
from it, till you find the true focal distance, and the 
light be seen strongly reflected from the specninm up- 
on the object, by which means it will foe sbown in a 
manner surprisingly distinct and clear ; and for this 
purpose the light of the sky or of a candle will answer 
very well. Transparent objects may also be viewed by 
this microscope ^ only observing, that when sneb come 
under examination, it will not always be proper te 
throw on them the light reflected from the speculmn ( 
for the light transmitted throagh them, meeting the re- 
flected li^t, may together procnce too great a glare. 

A little practice, however, will show bow'to regulate 
both lights in a proper manner. 

4. ElliiPs sin^ and Aquatic Microscope* Fig. 4. re- Fig- 4- 
presents a very convenient and useful microscope, con- 
trived by Mr John Ellis, author of An Essay upon Co- 
rallines, &c. To practical botanists, observers of ani- 
malcnla, &cc. it possesses many advantages above those 
just described. It is portable, simple in its construc- 
tion, expeditious, and commodions in use. K re- 
presents the box containing tbe whole apparatus : it 
is generally made of fish-skin ; and on me (op there 
is a female screw, for recetviag the screw that is at the 
bottom of the pillar A t thi( is a pillar' nf brass, and 
is screwed on the top of the box. D is a brass pin 
which fits into the pillar ^ on the top of this pin is a 
hollow socket to receive the arm which carries the 
magnifiers ; tbe pin is to be moved up and down, in 
order to adjust tbe lenses to their focal or proper dis- 
tance from the object. JB^ ’ln tbe represenfla- 
tions of this microscope, the pin D is delineated as 
passing through a socket at one side of tbe pillar A ; 
whereas it is usual at present to make it pass down a 
hole bored through the middle of the jnllar.] £, the 
bar which carries the magnifying lens \ it fits into the 
socket X, which is at tbe top of tbe pin or pillar D. 

This arm may be moved backwards and forwards in 
the socket X, and sideways by the [nn D ^ so that the 
magnifier, which is screwed into the ring at the end 
E of this bar, may be easily made to traverse over any 
part of the object that lies on the stage Or plate B. 

FF is a polished silver speculum, with a magnifying 
lens placed at the centre thereof, which is perforated 
for this purpose. The silver speculum screws into the 
arm £, as at F. G, another speculum, with its lens, 
which is of a different magnifying power from the 
former. H, the semicircle which supports the mirror I ; 
the pin R, affixed to the semicirclo H, passes through 
the hole which is towards tbe bottom of the pillar A. 

B, the stage, or the plahe, on which the objoets are to 
be placed y it fits into the small dove-tailed arm which 
is at the opper end of the pillar DA. a plane 
glass, with a small piece of blade silk stuck on it this 
glass is to lay in a groove made in the stage C. M, 
a hollow glass to be Uid oceasiooally on the stage Jci- 
A 2 stead 
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Micro. «tc«d of di« place gbw C> L, a pair of aippen, 
Tlwte are fixed to .the etage bp tb« pia at bottpta } 

’ tbc steel wire of these nippers slidee baokwards and 
forwards ia the socket, and this socket is moveable 
upwards and denrawards by means of the joiat, so that 
the positioB of the object ipay be varied at pleaspro. 
The object may be fix^ in tw nippers, stuck on the 
poiBt, or affixed, by a little gum-watw, &c. to 
ivery eylmder N, which ooeasionally screws to the point 
of the oippen> 

To use this micnMeppe : Take all tbo parts of tho 
apparatus oat of the box i then begin by screwing the 
pUliv A to the cover tbmooft pass the pia JR of the 
semicircle which carriea the mirror tbrongb the hole 
dwt is near dm bottom of the pillar A > pash the stage 
into the dooe-tafl at B, dide the pin into the pRlar (see 
the N. M. ohoae) j then pass t^ bar B tbiwtgh the 
sachet which ia at the t<q> of the pin P, and screw ona 
of the mogaifying lenses into the ring at F. *fhe dih 
croecopo is new toady for nse : and though the enome-. 
ration of the ortieks may load the reader to imagine the 
instrument ta he ^ a Oowplox n^ure, we can safely 
affirm that he will find it otWxwiso* The instrument 
has this pecaHar advantage, tUt it » difficult to put 
any of the pioeos in a place wh^ is approbated to an-, 
other. Jifttiw objeot he now pfeced either on tho 
stage or in the nippom p, and in web manner that it 
may bo aMieavly as poaii^ over the centre of the stage ; 
bring the speenlnm F uvor the putt you mean to ob- 
serve } then dwtov aa mnch light on the speculum as 
jwn ean, meana nf the wmw I> and the double mo. 
turn of whsch in is oapd^ t tha fight received on tho 
qwculnm k nloolod by it on ^ object. The diatonco 
•f the tons t ftwa the object ia regulated by moyk^ 
the b ^ *JL dflwo, until a distinct view of it ia 
•htoined. The beat mk ta pfece the fens beyond 
its fooal dktaMa feom the objaoh and then gradually 
In ahde it down till the object appoam ahaip and wefi 
defined. The a^tmont of the tansea to their fooua, 
and the distribution of the Ught on the object, ve what 
nqnire the amit attontioa i op the first tho distinctness 
ef tha vkioBdependa} tha pleaswa arising fe»> a clear 
vkw of ^ Mfto nndef obaarvntion is due to the modi, 
fieation «d the tighh No paenka mk can he given fer 
St toi n ing aeonr^y these points it is firam practice 
riene that wady habits of obtaining these necessary pro. 
pertke aan baarqMimdi and with the assktance of tbk 
no diik<dty irill bn fiwnd. 

g , 5. A very aimpk and convenient mimviscope for 

botaokal and other ptvposcs, tbough inforior in many 
Mspeb to. thnt ef Mf. FlJis, wa* contrived by the 
iogeniens fits Benjamin filastin, mid k reprasonted at 
fig. 5. where AB rqmsofitsa.small. arm supporting 
two or more asHPdtkas, one iUed to the upper part 
as at B, tho. oAur to the law«r p:«t, of the arm, at C 
(hose may he nsodt sepomtely or combined together. 
The ona AB k supported ^ Mm agiNire pifiar Uf, 
.the lower end of vdjijSb fits toto tho socket f. of the 
foot FQ } tbe.sfiigo XHi k iMdc to sfido wand down 
the mpiaan pidiw t liU n eopohoo amtor for reflecting 
light <« the object.— To osc tkk> fMOICfieape, pIo®« 
nhbt on the stage, reflect tha light om it £rom the 
concave mirror, and regulate ii to, too foftMS, hy moving 
the stage nearer to or ^ther footo tfie kfi* ot. B. The 

kmay dhdnrs p»ss thnugh tha s|»gai athes nbjeato may 



] MIC 

be fixed in the nippers MN, and then brought under the Mic*. 
cjc-glasses ; or they may be laid on one of the glasses scope, 
which fit the sta^e. The apparatus to this instrument ' 

consists of three ivory sliders ; a pair of nippers ; a pair 
of forceps ; a flat glass and a concave ditto, both fitted 
to the stage. 

The two last inicioscopcs are frequently fitted up 
with a toothed rack and pinion, for the more ready ad- 
justment of the glasses to their proper foeus. 

6. inUuruig^s portable Botanic Microscope, Fig. 6.Fig. 5. 
represents a small botanical uiicroscopc eoutrived by 

Dr Withering, and described by him in his Botanical 
Armngements. It consists of three brass plates, ABC, 
which are parallel to each other \ the wires D and K 
arc rivetted into the upper and lower plates, which are 
by this means united to each other j the middle plate 
or stage is moveable on the aforesaid wires by two little 
sockets which are fixed to it. The two upper plates 
each contain a magnifying Icus, but of different powers > 
one of these confines and keeps in their places the line 
point F, the forceps G, and the small knife H. — To 
use thb instrument, unscrew the upper lens, and take 
out the point, the knife, and the forceps j then screw 
the lens on again, place the object 011 the stage, and 
then move it up or down till you hava gained a dis^ 
tinct view of the object, as one lens is made of a shorter 
focus than the other j and spare lenses of a still deeper 
focus may he had if required. This little microscope 
is the most portable of any. Its principal raciit is its 
simplicity. 

7. Botanical Lenses or Magjiificrs, The haste with 
which botanists, 8wc* have frequently occasion to view 
objects, renders an extempore pocket-glass indispen- 
sably necessary. The most convenient of any yet con- 
structed, appears to be that contrived, in regard to the 
form of the mounting, by Mr Benjamin Martin > and 
is what he called a Hand Mcgalascope^ because it is 
well adapted for viewing all the laiger sort of small 
objects universally, and by only three lenses it has seven 
different magnifying powers. 

Fig. 7. represents the case with the three frames andr*g 7* 
lenses, which are usually of i, and 2 inches focus; 
they all turn over each other, and shut into the case, 
and are turned out at pleasure. 

The three lenses singly, afford three magnifying 
powers j and by combining two and two, we make three 
more : for d with e makes one, d with f another, and 
€ with y*a third 5 which, with the three singly, make 
six and lastly, all tliree combined together make an- 
other y so that upon the whole, there are seven powers 
of magnifying with these glas.ses only. 

'When the three lenses are combined, it is better to 
turn them in, and look through them by the small aper- 
tures in the sides of the case. The eye in this case 
is excluded from extra light \ the aberration of the 
superfluous rays through the glasses is cut off ^ and the 
eye coincides more exactly with the common axes of 
the lenses. 

A very useful and easy kind of microscope (describ- . 

ed by Joblot, and which has been long in use), adapt- 
ed chiefly for viewing, and confining at the same time, 
any living insects, small animals, See. is shown at fig. b.Fig. 8. 
where A repi*esent3 a glass tube, about inch dia- 
meter, and 2 inches high. B, a case of brass or wood, 
conttMuing a sliding tube, with two or three magnify- 

ing 
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ing glasses that may be used either eeparaiely or com^ 
bineo. In the iuside, at the bottom, is a piece of ivory, 

' black and \fhitc on opposite aides, that is occasioBally 
removed, and admits a point to be screwed into tlie 
centre* The cap unscrews at D, to admit the placing 
of the object : the proper distance of the glasses from 
the oUect is i^gulated by pulling up or down the brass 
tube £ at top containing the eye-glasses. 

This microscope is particularly useful for exhibiting 
the well-known curious curculio imperialism vulgarly 
called the diamond bcetkm to the greatest advance \ 
for which, as well as for other objects, a glass b^tom, 
and a polished reflector at the top, are often applied, 
to condense the light upon the obiect. Jn this case, 
the stand and brass-bottom F, as shown In the figure, 
are taken away by unscrewing. 

9. ifr LyoneVs Single AnaUmical Dissecting Micros 
9 - sccp €4 — Fig. 9. represents a curious and extremely use- 

ful microscope, invented by that gentleman foe the pur- 
pose of minute dissections, and microscopic prepara- 
lions^ This instrument most be truly useful to ama- 
teurs of the minutisB of insects, &c. being the best 
adapted of any for the purposes of dissection. With 
this instrument Mr Lyonet made his very curious mi- 
croscopical dissection of the chenille de saule^ as related 
in his Traitt Anatomiyue de la chenille qui tonge le hots 
de sauUm 4to. 

AB is the anatomical table, which is supported by 
a pillar NO ^ this is screwed on the foot Cl>. Hie 
* table AB is prevented firom tomiog reund by meant 
of two steady pins. In- this table or board there is a 
hole G, which is exactly over the centre of the mirror 
£F, that Is to reflect the light on the object v the hole 
G is designed tp receive a flat or concave glass, on 
which the objects for examination are to be placed. 

BXZ is an arm formed of severs! balls and sockets. 
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The particular and ebief advantages which the edifl- 
pound microscopes have over the single, are, that tbe 
objects are represented under a larger field ^ view, aud'^ 
with a greater amplification of reflected light. 

^ I . Culpeper’* s Microsco]^^^T\i» compound microsedpey 
originally contrived by Mr Culpeper, is represented af 
fig. 10. It consists or a large external brass body to 

B, C, t), supported upon three scrolls, which are fixed 
to tbe stage £F ^ the stage is supported by three kr-' 
geT acrdls, that are screwed to the mahogOi^ pedestal 
GH. There is a drawer in the pedestal^ which holds 
tbe apparatus. The concave mirror 1 is fitted td » 
socket in the centre of tbe pedestal. The lower part 
liMCD of tbe body fiwms a«i exterior tube, into whieh 
tbe upper part of tbe body ABLM slides, and may 
be moved up or down, so as to bring the magnifiers, 
whicb axe screwed on at N, nearer to er farther from 
the object. 

To use this microsoope : Screw one of the buttons^ 
which contains a magntfykig lens, to the eod N of the 
body : place the slider, with the objects^ WtweCn the 
plates of the slider-h^der. Then, to aiUain distinct 
and a pieasuig view of the ohjeet,) a^iWt the 
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body to tbe focus of the lens you ate using, hy itiovkig 
the upper part gently up and down, and reg^te the 
ligh^ by concave mirror. 

For opa^e objects, two addkiona} pieces' must be 
used. The first is a c^ndrlcal lube of bites (rdprcseiitw 
ed at Ly.fig; I u), which fits on* the cylindrical part alpig. 
N of the body. Tbe secead piece is eonoave 
lum Af this’ IS to be serewtxt to tbe lower end of thu 
aforesaid tube : the upper edge of this tube shoidd be 
made to oohicidc with the line which has the Same atm- 
her affixed, to it as to the magnifier you are using ^ 
if you are making use of the mogni^ mteked^ 5, tMa 
tbe tube to> t£n circulaa line OO' tiio tube' N ^at is 



by which means it may be moved in every jpossible si- 
tuation ) it is fixed to tbe board by means of the screw 
H. The last arm IZ has a female screw, into which 
a magnifier may be screwed as at Z. By means of the 
screw H, a snudl motion may be occasrsnally given ts 
the arm IZ, for adjusting the lens with acouracy to ka 
focal, distance from the object. 

Another chain of balls is sometimes used, carrying a 
lens to throw light upon the object y tbe mirror U like- 
wise so mounted, as to he taken from its place at K, and 
fitted on a clamp, by whicb it may be fixed.to any part 
of the table AB.^ 

To use the Dissecting Let tbe operator sit 

with his left side near a Ikht window ; the inatrument 
being placed^ on a firm tahl^ the side DH towards tbe 
stomach, tbe observations shonld.be made with the 
left eye. lni dissenting, the two elbows ate to be snp- 
poiled by tbe table on wbiek the instruineut rests,, t^ 
Sands resting against tbe boarA Afi y and iniiorder to 
give it greater stability (as a^analL skakev> t^ugh iro-, 
gfemoeptible to the naked eye^» Is very- visiUe in tht.mif 
croscopc), the dissecting instruments are to>be belA 
one in each hand, between ttk thumb, and two fore- 
fiogteS4 

11 . CfDmmts Misrmoms^ commonly' ctdM^ 
pomm kUtrosoepesk 

Boubk toAcxoBcojfps are 8o.Galled,Jbuiibeuig.a cooi^ 
of 0 1^ m o i*? lafiscs. 



marked also with N® 5, The tlider>holder should be 
removed when you are going, te view spaqwe ok 
,|ec^ and a plans glass should; be placed oh the stego 
in its stead to> leceive the object y or iC oMiy be plaoed- 
in the nippers, the pin of whish its* into the bols in th# 
stajee. 

The appm^UB belonmag to this- mi cr oscop e eoasisUT 
of tbe foUowiog partieuTars: viz. Five miigli^te^> eaeb 
fitted, in a brass button t one of these io seen . at N,. 
fig, 10^ Six ivory, slidem, five; of them wkh ehjeetsJ 
A brass tube to hold the eoneatfie spoouluiwr The 
concavif specnlamiu a brass boxi A fish pao» A se^ 
of glass tubes. A flat: gloss fitted to the stawm At 
concave glass fitted to the stage. A pair of toCeeps^ 
A. steel wire, withtO paia oC nippeioal one end^ aitd ar 
point* at the* other. A small ivory cylinder,, tb fit on 
the pointed end of the aforesaid' aiffers. A conteic 
lens,, moveable in-a brass semioircle ^ this is affixed’ to 
a^loog besBS pin, which fits into aliok-ou tbe stage* 

The cooBtructioaof the foregoiag.mieroscdpe is ueiys 
aimple,ao4l it.iaea^ in. use^ but the adbuOtagesef the 
stagp andmirroraretoo mudbecafioed-fos aa extensive 
afplication.and: manageiBentef4ill kiads^of objects^ Its; 
groaiest recommeodation is its cbeapaets v and to those- 
who-are desirous of having a ^compound microscope, at’ 
a low pneo, itmay be aoceptahki’ 

2. Cuff's. Mwroocops^^Tho' imMoved micrtocoper 
next in. order is» that Mr Q\AL Besides- remedyiag* 
the disadvantageor above mouttonedr it ccntains th&\ 

addition 
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Micro, a^dittoit of an adjusting screw, which is a consider- 

Mco pe. able improvement, and highly necessary to the eic- 
* ' amination of objects under the best defined appear- 

Fig. II. ance from the glasses. It is represented at fig. xr. 

with the apparatus that usually accompanies it. A, 
B, C, shows the body of this microscope \ which 
'Contains an eye-glass at A, a broad lens at B, and 
a ‘ magnifier whi<% is screwed on at C. The body 
is supported by the arm D£, from which it may 
be removed at pleasure. The arm ^D£ is fixed 
on the sliding bar F, and may be raised or depress 
sed to any height within its Ihnits. The main pil- 
lar a d is fixed in the box 6 e ; and by means of the 
brass foot d is screwed to the mahogany pedestal XY, 
in which is a drawer containing all the apparatus. O' is 
a milled-headod screw, to ti^ten the bar F when the 
adjusting screw e g is used. /> 7 Is the stage, or plate, 
which carries the objects \ it has a hole at the centre 
ft. G, a concave mirror, that may be turned in any 
direction, to reflect the light of a candle, or the sky, 
upon the object. 

To use this microscope : Screw the magnifier yon 
intend to use to the end C of the bod^; place the 
slider-holder P in the hole n, and the slider with the 
object between tho plates of the slider-holder ; set the 
upper ed^ of the bar D£ to coincide with the di- 
visions which correspond to the magnifier you have in 
* use, and pinch it by t^ milled nut \ now reflect a 
proper quantity of light upon the object, by roeaps of 
the concave mirror G, and regnlate the body exactly 
to the eye and the focus of the glasses by the adjusting 
screw eg. 

To view opaque objects, take away the slider-holder 
T, and place the object on a flat glass under the cen- 
tre of the body, or on one end of the jointed nippers 
0 p. Then screw the 'silver concave speculum h to the 
end ef the cylinder L, and slide this cylinder on the 
lower part of the body, so that the upper edge thereof 
maV coincide with the line which has the same mark 
with the magnifier that is then used : reflect the light 
from the concave mirror G to the silver specnlnm, 
from which it will again be reflected on the object. 
The glasses are to be adjusted to their focal distance as 
before directed. 

The apparatus consists of a convex lens H, to col- 
lect the rays of light from the sun or a candle, and 
condense them on the object. L a cylindrical tube, 
open at each side, with a concave specnlnm screwed to 
the lower end h. P the slider-holder : this consists of a 
cylindrical tube, in which an inner tube is forced up- 
wards by a spiral spring \ it is used to receive an ivory 
slider K, which is to be slid between the plates h 
and t. Tlie cylinder P fits the hole n in the stage; 
and the hollow part at A: is designed to receive a glass 
tube. OR is a brass cone, to be put under the bottom 
of the cylinder P, to intercept occasionally some of 
the rays of light. S, a box containing a concave and 
a flat glass, between which a small living insect 
be confined ; it is to be placed over the hole n. T, 
a flat glass, to lay any occasional object upon ; there 
is abo a concave one for finids. O is a long steel wire, 
with a small pair of pliers at one end, and a point at 
the other, designed to stick or hold objects : it slips 
backwards and forwards in the short tube 0 ; the pin 
p fits into the hole of the Stage. W, a little *round 
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ivoiy box, to hold a supply of talc and rings for fhe wr-nn. 
sliders. V, a small ivory cylinder, that fits on the sco{k. 
pointed end of the steel wire : it b designed for opaque " 
objects. Light-coloured ones are to be stuck upon 
the dark side, and tdet versa. M, a fish-pan, whereon 
to fasten a small fish, to view the circulation of the 
blood : the tail is to be spread across the oblong hole 
k at the small end, and tied fast, by means of a rib- 
band fixed thereto ; the knob / is to m shoved through 
the slit made in the stage, that the tail may be brought 
nnder the magnifier. 

3. This microscope has received several material im- 
provements from Mr Martin, Mr Adams, 8c c. By 
an alteration, or rather an enlargement, of the body of 
the tube which contains the cye-glasscs, and also of the 
eye-glasses themselves, the field of view is made much 
larger, the mirror below for reflecting light is made to 
move upon the same bar with the stage ; by which means 
the distance of it from the stage may be vciy' easily and 
suitably varied. A condensing glass is applied under 
the stage in the slider-holder, in order to modify and 
increase the light that is reflected by the mirrors be- 
low from the light of a candle or lamp. It is furnish- 
ed also with two mirrors in one frame, one concave 
and the other plane, of glass silvered ; and by simply 
unscrewing the body, the instrument, when desired, may 
be converted into a single microscope. Fig. 1 2. is a Fig. 12« 
representation of the instrument thus improved ; and 
the following is the description of it, as given by 
Mr Adams In his Essays. 

AB represents the body of the microscope, con- 
taining a double eye-glass and a body-glass ; it is 
here shown as screwed to the arm CD, trom whence 
it may be occasionally removed, either for the conve- 
nience of packing, or when the instrument is to be used 
SLS a single microscope. 

The eye-glasses and the body-glasses are contained 
In a tube which fits into the exterior tube AB ; by 
pulling out a little this tube when tbe microscope is in 
use, the magnifying power of each lens is increased. 

llie body AB of the microscope is supported 
the arm CD ; this arm is fixed to tbe main pillar Cl , 
which is screwed firmly to the mahogany pedestal 
GH ; there is a drawer to this pedestal, which holds 
the apparatus. 

N 18 , the plate or stage which carries the slider-holder 
KL ; this stage is moved up or down the pillar CF, by 
turning the milled nut M ; this nut is fixed to a pinion, 
that works in a toothed rack cot on one side of the pil- 
lar. By means of this pinion, tbe stage may be gradu- 
ally raised or depressed, and the object adjusted to the 
focus of the different lenses. 

KL is a slider-holder, which fits into a bole that is in 
tbe middle of the stage NIS ; it is used to confine and 
gnide either tbe motion of the sliders which contain tbe 
objects, or the glass tubes that are designed to confine 
small fishes for viewing the circulation of the blood. 

The sliders are to be passed between the two upper 
plates, the tubes through the bent plates. 

L is a brass tube, to the upper part of which is fixed 
the condensing lens before spoken of; it fits into the 
under part of the slider-holder KL, and may be set at 
different distances from the object, according to its dis- 
tance from the mirror or the candle. 

O is the fritme which holds tbe two reflecting mir- 
rors. 
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Hioo- ior8y*6ae of which is olane^ tbe Other coQO&ve, These 
r«pOk mirrors may be amoved in various directions^ in order 
‘ ' to reflect the Jight properly, hy means ,of the pivots 

on wbichi they move, in the semicircle QSl^ and the 
modon of the semicircle itself on the pin S : the con- 
cave mkror ^nerally answers, best in the day-time ^ 
the plane mirror ^mml^iDes better with the condensing 
lens, and a lamp or>candle.^ At;D there is a socket for 
receiving the.piii ,of the arm Q (fig. 31.) to which the 
concave speculum, for reflecting Jight on opaque objects, 
Plate is fixed. At S is a hole and slit for receiving either tbe 
CCGLU. nippers L (fig- 3!^) or the fish-pan I j when these are 
used, the slider-holder must be removed. T, a hole tA 
receive tbe pin of the convex leas M. 

To use this microscope : Take it out of the box. 
Screw the body into the round end of the upper part 
of the arm CD. Place the brass sliders, which con- 
tain the magnifiers, into the dove-tpikd slit which is 
on the under side of tbe aforesaid arm, as seen at £, 
and slide it forwards until the magnifier you mean 
to use is under the. centre of the fa^y : opposite to 
each magnifier in this slit there is a notch, and in 
.the dove-tailed part of the arm CD there is a spring,, 
which (alls into the above-rhentioaedL notch, and thus 
makes each magnifier coincide with tbe centre ofi the 
body- Pass the ivory, slider you intend to use between 
the ufqier plates of the slid^-holder KL,. and then 
reflect as strong a light as you can on tbe subject by 
means of one of the mirrors •, after this, adjnst the ob- 
ject to the focus of the magnifier and your eye, by 
taming the milled screw M, the motion of which raises 
and depresses the stage NIS. The degree of light 
necessary for each object, and the accuracy required in 
the adjustment of the lenses to their proper focal di- 
stance from the object, will be easily attained by a little 
practice- 

When opoime objects are to be examined, remove 
the slider-holder, and place' tbe object on a ^t ^ass, 
or fix it to the nippers L, the pin of these fit into tbe 
hole on the stagey screw the cobcave speculum R 
into tbe arm Q (fig, 31.), and then pass tbe pin of this 
arm through' the soel^ D (fig. 1 2.) ^ tbe light is now 
to be reflected firomthe concave mirror to the silver spe- 
cnlum, and from this down on tbe object. No exaot 
rule can be given for reflecting tbe %bt on the objeot ; 
we must therefisre refer the reader to the mother of' aU 
aptness, practioe. The specnium must be moved lower 
or higher, to suiC tbe focus of the difierent magnifiers 
and the nature of the objeot. 

The fmgDUig directions apply equally to the using 
of this instrument as a single microseope ; with this di£ 
ference only, that the b^y AB is then removed, and‘ 
the ffyt, is applied to the npper surface of the arm CDt . 
exaedy over the magnifiers. 

This microscope is sometimes made with the follow* 
ing oUeratisns^ which are supposed to make it still * 
more oonvenieot and usefuL The arm CD that ear* 
ries the body and magnifiers is made both to turn on 
a pin, and to riide backwards aud> forwards in a socket 
at :C V so that, instead of moving, tbo objects, below on 
theotage^ .and disturbing thenv the magnifiers are moos 
coaveaieo^ brooght over any part ofutbe jbbjedta as . 
dcsioeA. condensing giaaris made ksrgefvt and 
slidcs upin the square hmS^F quale distinct iireaii the 
stage^l&e.tfaQunanm.hdow).^ itis.tlwxchyiaadB 
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useful for any other objects that may be applied on Micron- 
glasses fitted to the stage, as well as those put into tbe icope. 
slider-holder K. It is thereby not confined to this stage *' • 

alone as in the preceding. When tbe body AB is 
taken away, the arm CD may be sljpt away from its 
bar, with tbe magnifiers, and tbe forceps, wire, and 
joint, applied to it ^ and it thereby serves the purpose 
of a small single or opaque band microscope, for any ob- 
ject occasionally applied to this wire. The magnifiers 
in the slider £ are mounted in a wheel case, which per- 
haps prevents its being in the way so much as tbe long 
slider £ before descried.— Thu contrivance is repre- 
8ente<l at X, fig. 1 2. 

4* Martinis New Universal Compound Microscope,— 

This instrument was originally constructed by Mr B. 

Martin, and intended to comprise all tbe uses and ad- 
vantages of tbe single, compound, opaque, and aquatic 
iiiioroscopcs. The following is a description of it. 

Fig. 13. is a representation of the instrument pla- Plate 
ced up for use. ABCD is the body of tbe micro- cccxxxix.> 
scope : which consists of four parts, viz- AB the eye- * 3 - 
piece, or that containing the eye-glasses, and is screw- 
ed into C, which is a moveable or sliding tube on the 
top \ this inner tube contains the body-glass screwed 
into its lower part- D is the exterior tube or case, 
in which the other slides up and. down in an easy and 
steady manner. This motioa of the tube C is useful 
to increase and decrease the magnifying power of the 
body-glass when thought necessary, as before mention- 
ed. £ is a pipe or snout screwed on to the body of tbe 
microscope D, and at its lower part, over the several 
magnifying lenses hereafter described. FGHI is the 
square stem of the microscope, upon which the stage 
R moves in an horizontal position, upwards or down- 
ward, by means of the fine rack work of teeth and pinioo. 

KL is a strong solid joint and pillar, by which the po- 
sition of tbe instrument is readily altered from a verti- 
cal one to an oblique or to a perfectly horizontal one as 
may be required : it is thus well adapted to the ease of 
tbe observer either sitting or standing \ and as it is very 
often convenient to view objects by direct unreflected 
light, when the square stem FI is placed in a horizon- 
tal position for tlus purpose, tbe mirror T is then to be 
taken off in order to prevent tbe obstruction of tbe 
rays. M is a circular piece of brass, serving as a base 
to the pillar. NOP, the tripod or foot by which tbe 
whole b^y of the microscope is steadily supported 4 it ' 
folds up when packed into the case. W is, a brass 
frame, that contains tbe condensing leas, aoA acts, in 
conjunction witb the larg^ concave . and plane mirrors 
below at T 5 the reflected rays from which, either of 
the common light or of that of a candle or lamp, it 
agreeably modifies, and ..makes steady in the field of 
view.. 

The partieulara of thei apparatus tw this microscope 
are as follow : Q is a circular brass box, containing six 
magnifiers or object lenses, numbered l, 2, 3, 4,. 
the digits of which appear severally thrdugk a small 
round bola in the» upper {dateafJt. To the upper side 
is fixed a small circle of brass, by which it is connected 
srith^ and >screwed> into, the round end of the arm 
a b c«f,*wrhich ia a long piece of brass, and moves through 
eiliier by teeth or pinion, or not, as may be desired, m 
e f i which is a socket on the upper part of the pillar, 
admjts, with a motion both easy and steady, the 

brass 
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woi. R b a fixed stam, upon which the objects 
to be viewed are to be placed : it b firmly fastened to 
’ the sqeare pillar, which b moved by the rack- work. 
In the middle is a lar^ circular hole, for receiving 
coneave glasses, with fluids, &Lc. ^ h has also a sliding 
^ 'Spring frame to fiisten down slips of glass or other tilings : 
at abo are throe small sockets or holes, intended to 
receive several parts of the apparatus. 8 is the re&ae- 
4 or, or illuminating lens, for oonVecgiug the sun's rays 
upon opaque objects laid upon the stage R. To tbb 
purpose it moves on o semicircle upon a long shank gf 
in a spring socket d, in the arm s/ this arm moving 
every way by a stout pin k in the socket a of the stage. 
In this manner it b easily adjnstei to any position of the 
sun, candle, &c.-^T, the r^ecting-giass ftwme, con- 
taining a concave and plane specokim, wbieh b moved 
upon the square pillar by the band. The use of it is to 
illuminate all transparent objects that are applied to the 
, above. 

Fig. 14. Fig. 14. b an auxiliary moveable stage ; which 
by means of a pin k is pkced in the hob w of the stage 
R, and can be moved in a horizontal dbcction ov«r 
tii^ whole field of tlie staM. In thb stage, then are 
throe rircular boles with shouldered bottoms 4 a lofge 
on# in the middle, and on each side a small one, 
for the reception of the three following necessary arti- 
cles : 2. a watch-glass to be placed in the large hole, 

to hold fluids oontaining animakolos, foe. \ a oirou- 
kr piece of ivory, 3. one side of which b blacb, the 
nthor white, to support opaque objects of difleroat oon^ 
trastod cqloum \ and cinxilor plnno and concave glasses, 
N^4.forexlemporan€Oiiotransparonlofajeots.^3^same 
use b made of the other small hole as of the large one, 
only in a lesser degree, to receive small concave glasses, 
phrtos, &€• 

N^5* b the silvered speculum^ called ^liherkhuny 
whiofa makes the single opaque nvicroscopc, by being 
screwed to the slider abed (fig. 13.) in room of the l>ox 

of lenses and Ike bodyJk£ above iu The* chief 
vso of tbb b to view scMtU •objects stron^y itliv- 
mionted near the conqpotindhd- foens of the mirror 
T (fig. 13.)% 6. bibe foroepa or pliers, for holding 

suck kind of objeetB, -and by which they can he ap- 
plied' vary leedily to- ihovfociiv of the lens in the Hr 
horkbum /Phtyhaoe a motiop all ways hymean^ of 
tho s^ng. socket a, the joint d, and the shank c : 
they ate ^aced.hi* the socket c- of the fixed stage R 
13.>. 7. b a small pbee- of ivory, to be 

placed ;upon the pointed end of the pltort : it is bhusk 
npon one side, and white upon the other, to receive 
opaque objoots. ' 

^^ 8. b a libeskhun of a lavgev sine than that first 
mentiooedf wflb> hole in its centre: this b soMWed. 
into 9. the bole o of a brass ring, fastened to a long 
W;^ d/ wUck moves up and down in tbe spring soc- 
ket b. of the stage R, in which it also moves sideways ; 
aodr thqs, with the body A£ above, forms an aquatic 
€cm^ouiui^micro$coj)c for showing all sorts of objects in 
water af^okher< fluids placed under it in the watcli-glass 
pa- tbe stage. 

II. b a cone, with a proper aperture a to exclude 
H|perfluoo8 lights that would dbtucb a critical observa- 
tiou.o£ a onrioas object^ itb.phmed oBvthe nader.sSdo 
nf the fixed sta^ BL 

N? I2« b -what b usually called a hag4ipx, ooBSi8t« 

•Z 
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tng of a eenomre glass witii a akme oao se r esw d over Micro- 
it ^ by means of which a bug, Kxise, flea, foe. mny he 
Secured and viewed alive. It b to be phieed on either^ 
of tbe stages R (fig. 13.), or i. (fig. 14.). 

13. b the fish pan. la tbe long eonoave Mf 
a by n fish may be so oonfinod by the ribband r, that 
the transparent tail may ho in part oner ihe sik or 
at a. In this state, it b plao^ on tbe stage R, with 
the pin d in the bole c of the stage, and moves free* 
ly and horiaontally for tiowing the cireiilatioii of Ihe 
blood, &c. 

14. bthe gnder^bolderChatb placed on the stage 
R : it receives tho sliders and tnhes when filled with 
transparent objects, to bo viewed either the com- 
pound or single iSiicrosoope. 

1 5* represents tbe ivory slider, to bold the objects 
between tho tales as usual. 

hP 16. is a usefiil auxiliaiw slider fiwined in brass. 

In this slider smaN concave glasses aio eemonted $ and 
a slip of plane glass sUdos over them ; by which any 
small living object, as mites, foe. may he confined with- 
out iitjmy, and denberalely viewed. 

17. represents a set of glass tubes, three in nnm- 
bor, one within another \ they are useful for small tad- 
poles, water newts, eels, &c. when the chrcnlatioti of 
the Mood is to be viewed. There is a small hole at 
one end of each tube, that serves to admit the air ) for 
when they are filled with waiter, the other end b stop- 
•^ped with a cork. 

18. b a small ivory box, eontainiog spare talcs 
and wires, to supply tbe sliders with occasionally. 

15^ a, brass cell or button, oontaining a very small 
lens, properly set between two small piatos of brass, 
that it may be brought very near to tbe object when 
viewed therewith as a single microscope. Thb magni- 
fier is screwed into the same hole' as the wheel of six 
magoifiors Q are (fig. 13.)* 

20. b a lens, ^apted toi-vicw and exomine ob- 
jects, by-magnifying them sufl^iently, so as to be able 
to apply them to the microsoope for inspeolioQ : on tbb 
account it is oaUed the sjpforolbr. 

The preceding are the^bif articles of the appara- 
tus * which, on account wf -theb firing toroowhat dif- 
ferent fromwkat b- ap plied to other mkreecopet, we 
have been thus particular in describing. In using 
the micrescepe, aad while viewing ehjs^ by either 
the single or compound instrument, the focal distances 
of the inagiiifiers> are made perfootfy exact by turn- 
ing of the pinion at tbe nut to, in one way or the 
ewer, very gently in the teeth of the rachwork at 

X (6g. 13.). 

It b. ncoesaary that the centres of the objecl-lensee 
os magnifiers, the stage,^ and tbe< mirrors at beo- 
tom, should all be in a right line inr^the axis of tbe 
-enkeotc^, when opaque objects are. So< be viewed, 
that are. placed upon the ivooy pioce N" 7. or the finv 
-ceps N^ 6» and aU other such soK of objccte. which ace 
plaoed in the centre of the stage* R, or slider-holder 
'N? 14 : But when aquatic or liviag objects, wbbhm- 

r 'se.a great apace to< move in, are to be viewed, tbeil 
horiaonlal motion at ef (^g* ^3.) is made use o^ 
swdthe view* may bo enfoaded li^n^ over the whole 
of the diametesi of tbe object or field of view ; and 
by. potting the ares ahed forward or backward in 
its. socket the riow <b ewtead e diin the . coptiyy 

direction 
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direction equally well y and in tliii manner the whole 
of the objects may be viewed without the least disturb** 
'^ance. 

As the brass arms abed may be brought to the 
height of three or four inches above the stage R ^ sO| 
by means of the rack.- work motion of the stage, a 
lens of a greater fbcal distance than the greatest in 
the wheel Q may be occasionally applied in place of 
the wheel, and thereby the larger lund of objects be 
viewed ^ the instrument becoming, in this case, wbat is 
called a megqlo9capt* 

In viewing moving living objects, or even fixed ones, 
when nice motions are requisite, a rack-work and pi- 
nion is often applied to the arm abed: the arm is 
cut out with teeth \ and the pinion, as shown at Y, is 
applied to work it. This acts but in one direction ; 
and, in order to iH’odnce an equally necessary motion 
perpendicular to Uits, rack- work and pinion is applied 
tangent-wise to the stage, which is then jointed. 

What has been related above respects the construc- 
tion of those denominated pttriour microscopes, in con • 
tradUtinction to those which are portable: their di- 
mensions, however, have been considerably reduced by 
opttcians, in order to render them fit for the pocket ; 

as they are for the most part constructed on nearly 
the same principles as those which have been already 
described, wbat has been said will sufficiently instruct 
our readers in using any pocket microscope whatever. 
Only it may be observed, that in those reduced instru- 
ments, Imth the field of view and the magnifying 
power are proportionably diminished. 

We shall conclude the account of this- sort of mi- 
croscope with descriptions of a very portable pocket 
apparatus of microscopic instruments, and of a new mi- 
croscopic pocket telescope, both invented by the late 
Mr B. Martin, and since nuide by most instrument- 
makers in London. 

The former is represeuled at. fig. 1 5. It consists 
of two parts, viz. the body a by and the pedestal t Ir, 
which is joined by a screw at the part, between b and 
i. It consists of three cylindric tubes, viz. (1.) the 
exterior tube, or case, a bf (2.) a middle tube c b; 
and (3.) the interior tube / g. The middle tube 
c is the adjuster } and is connected with the outer 
tube by the rack- work of teeth and pinion, as shown 
at e: by which means it is moved up and down at 
pleasure through the smallest space, and carries with 
it the inteiual tube / g. The interior tube / g receives 
on its lower part at b the several capsules or boxes a, 
which contain the object lenses or 

majcrnifiers. 

The method of using this compound microscope in 
the perpendicular position, is as follows : The stage 
N° I. is put within the* exterior tube at b. Un- 
der the springs are applied the four ivory sliders, 
which contain a variety of transparent objects j then 
move the interior tube up and down with the hand, 
till you discern the object in the slider, and there let 
it rest. After thb, turn the pioton at e very tenderly 
one way or the other, till you obtaio a perfect view 
of t^ trao8pa»Bt objects properly illuminated, from 
a muTor contained in the pedestal or stand i sus- 
pended upon, and moveaffie about, the points of 
VoL. XIV. Part L ^ r- 
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two screws (//)* N® 6. (fig. 16.) represents a move- Micro>> 
able stage, which is placed in the spring socket m. It secy c. 
contains a concave glass, for the reception of animal- 
coles in fluids ; and has the advantage of bringing any * 
part into view by moving the handle at n. If living 
and moving objects are required to be shown, they must 
be confined in the concave, by putting a glass cover, 

N® 7. upon the stage \ and then a small spider, a louse, 
a flea, bug, &c. may be seen, and the motion or cir- 
culation of the blood, &c. observed with surprising di- 
stinctness. 

To view the circulation of the blood in the most 
eminent degree, it must be done by placing small frogs, 
tadpoles, water-newts, fishes, &c. in a tube as repre- 
sented N® 8. (fig. 17.)*, which tube is placed in tbcy*ig. xy, 
holes 0 in the opposite sides of the case a by fig. 1 5. in 
the lower part.— N® 9. (fig. 16.) is a pair 01 pincers 
or pliers </, for holding any object y the other end of . 
the steel wire is pointed to receive a piece of ivory by 
with one end black, and the other white, on which you 
stick objects of different hue : .this also, when used, is 
placed in^the spring socket 

To u.se this instrument as a compound opaque, you 
screw off the body part a by and screw to it the handle 
r (fig. 16.) 'y by this means you may hold the micror 
scope in a horizontal position, as shown in the figure. 

The silver dish or speculum (which is contained in the 
bottom or base ky fig. 1.5.), is then screwed on at b, 

N® 9. is placed in the spring socket m, and adjusted 
backward and forward in m, till the reflected light from 
the speculum falls in a. proper manuer on the opaque, 
object. Either of the four magnifiers, 2, 3, 4,^5, may be 
used, and brought to a proper focus, as before describ- 
ed by the tooth and pinion e (fig. 15.). If you take 
off the opaque, apparatus, and apply the stage N® 1. (fig. 

16.) with an ivory slider, and at the end h screw in either 
of the two lenses, N® 10. (which are distinguished by 
the name of illuminators), the microscope being held up 
to the light (and properly adjusted.), the whole field of 
view will he strongly illuminated, and present a most 
pleasiog apMarance of any transparent object. These 
two convex lenses are of different focuses, and are to he 
used singly or together y N® 2. being tlie greatest magni- 
fier, will require the object to be strongly illuminated, 
and of course both the lenses must be used together. 

By candle-light, Uiis method of viewing transparent oU- 
jects will prove very entertaining j by screwing the 
handle r into the part s of N® 10. it becomes a delighb* 
fuihaud megalascope for viewing flowers, fossils, sheila, 

&c, \ and each lens, as before mentioned, having a 
different focus, produces two magnifying |)owers used 
singly, and when combined a third. 

The manner of osing this instrument as a single mi- 
croscope (like Wilson’s) is represented. in fig. 1 7. where 
the button or magnifier at. each is to he screwed off, and 
the circular piece N® 1 1. is screwed in its place. This 
piece has a spring socket made to receive the slider-hol- 
der N® 1 2. N® 1 3. is a circular piece of brass, with a. 
long shank and spring, and is in^odneed through the 
outside tube ab sXU 2, 3, 4, 5, are screwed occa- 
sionally in the centre of this piece, and used as single 
lenses with ivory sliders, &c. N® 14. contains a lens of 
a great magnifying power, for viewing very minute ob- 
jects : to render this instrument the roost complete single 
opaqne microscope, you have only to eciew into N® 13. 

+ B the 
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Micro- the sJ?vcr spcnilum N® 1 5, ^bicli has a small Ians set la 
its centre. The slider-holder N® 1 2« is lakea out of 
N® II, and the pincers or nippers H by being detached 
from the other part of N® 9. are passed through the 
long spring socket N® 11. and ready to receive any 
opaque body in the pincers, or on the black and white 
piece of ivory. To the large screw of N® 13. are applied 
the two lenses N® 10. which make it the completest 
megalascope that can be desired. 

The handle r contains the four ivory sliders with 
objects. 

The shagreen case which contains this universal mi- 
croscope and its apparatus, is six inches long, three 
inches wide, two inches deep; and weighs together 16 
ounces. Thus (says Mr Martin) so small, so light, 
so portable, and yet so universally complete, is this 
pocket microscopic apparabis, that you find nothing 
material in the large three-pillared microscope, the 
opaque microscope, Wilson’s single microscope, and 
the aqnatic microscope, all, together, which you have 
not in this ; besides some very considerable advantages 
in regard to the field of view, &c. which *tbey have 
not (a)-” 

TIjis inventive artist having contrived a construc- 
tion of the compound microscope so small as to admit of 
being packed in a common walking cane, thought next 
of introducing the same instrument into tha inside of 
what he called his Pocket Three-brass drawer Achro- 
matic Telescope. The same eye glasses that serve the 
purpose of a telescope, answer as the compound magni- 
fier, for viewing transparent and opaque objects in a 
mieroscope. 

Fig. 18, 19, 20, represent the telescope separated 
by unscrewing it at in order that the whole of 
the necessary parts in use may be exhibited. Fig. 19. 
represents tne exterior tube, which is of mahogany, 
and its rims of brass. It is detached from the rest of 
the telescope, as not making any part of the micro- 
scope. The brass cover k /, that shuts up the object- 
glass of the telescope, is also the box which contains 
the two'wheel object frames, and a small plain reflect- 
ing mirror. 

In fig. 20. A is the cover taken off^ by unscrew- 
ing the top part : The mirror £ is taken out ; and al- 
so, by unscrewing the bottom part, the two circular 
- wheels, with tiie objects shown in C and D. 

Fig. 18. is a representation of the three internal 
brass sliding tubes of the telescope, which form the 
microscopic part. The tubes are to he drawn out as 
shown in this figure; then, at the lower end of the 
large tube in the inside^ is to be pulled out a short 
tul^ b r, that serves as a kind of stage to bold the 
wheels, with objects, and support the reflecting mirror. 
This tube is to be partly £rawn out, and turned so 
that the circular hole that is pierced in it may coin- 
^ similar bole that is cut in the exterior tube. 
This tube is represented as drawn out in the figure ; 
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and tha mirrem B placed therein, and the wheel with Mtciw- 
transparent objects. C (fig. 20.) represents the wheel scope, 
with transparent objects, and D the wheel with opaque ‘ ^ 

objects. They are both made of ivory ; and turn 
round upon a centre brass pin slit upon the top, which 
fits upon the edge of the tube ; wbi^ tube is then to 
be pushed up into the telescope tube, so that its lower 
end may rest upon the u|^r edge of the wheel ac- 
cording to its view at o, fig. 18. 

In viewing the objects, the second brass tube of the 
telescope must be pushed down, till its milled edge at 
top falls upon that of the exterior tube ; taking care 
that the circolar hole is duly placed to the exterior one. 

These circular boles are not seen in fig. 18. being sup- 
posed in the opposite side, where the wheel is fixed. 

The adjustment for the focus is now only necessary ; 
which is obtained by pushing downwards or upwai^s 
the pro^r tube, till the object appear quite distinct. 

In viewing transparent objects, the instrument may be 
used in two positions ; one vertical, when the light is to 
be reflected upon the object by the mirror ; the other, 
by looking op directly against the light of a candle, 
common light, &c. ; in which case the mirror must he 
taken away. In viewing opaque objects, the mirror is 
not used ; but as much common light as possible must be 
admitted through the circular boles in the sides of the 
tubes. 

There is a spare hole in the transparent wheel, and 
also one in the opaque, to receive any occasional object 
that is to be viewed. Any sort of object whatsoever 
may be viewed, by only poshing up the microscope 
tube into its exterior, and bringing the first eye-tnbe 
to its focal distance firom the object. 

The brass tubes are so contrived, that they stop 
when drawn out to the full length : so that by 
applying one hand to the outside tube, and the 
other to the end of the smallest tube, the telescope at 
one pull may be dravm out; then any of the tubes 
(that next to the eye is best) may be pushed in gra- 
dually, till the most distinct view of the object be ob- 
tained. 

Hie tubes all slide through short brass Spring tubes, 
any of which may be unscrewed from the ends of the 
sliding tubes by means of the milled edges which pro- 
ject the tubes, taken from each other, and the 
springs set clear if required. 

III. Of Solar Microscopes. 

This instrument, in its principle, is composed of a 
tube, a looking-glass or mirror, a convex lens, and 
Wilson’s single microscope before described. The sun’s 
rays being reflected through tbe tube by means of the 
mirror upon the object, tbe image or picture of 
the object is thrown distinctly and beaotifully upon 
a screen of white paper or a white linen sheet, placed 
at a proper distance to receive tbe same ; and may be 

magnified 
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(a) Notwithstanding the properties that have been ascribed to the above instrument, and the praises bestowed 
qpoo it by some, which indneed us to admit so minute a description, we must apprise our readers, that it has been 
omitted in Mr Adams’s enumeration ; and upon inquiry we learn, that it has fhUen into neglect among tbe most 
judicious opticians, being found too imperfect to serve the purposes of science, and too complicated for the use ef 
jiersons who seek only entertmmnent. 
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Micro- magnified te a lize not to be conceired by those 
Kipe- who have not seen it : for the farther the streen is re- 
' " * moved, the larger will the object appear ; insomuch^ 
that a loase may thtu be magnified to the length of 
fire or six feet, or even a great deal more ^ thongh it 
is more distinct when not enlarged to above half that 
size. 

The different forms in which the Sfdar IViicrosoope is 
CCC^L^ constrncted, are as follow. 

21, I. The old oonstroctioo is represented in fig. 2i. A 
is a square wooden foakne, through which pass two 
long screws assisted by a couple of nuts i, i. By these 
it is fastened firmly to a window shatter, tvherein a hole 
is made for its reception ^ the two nuts being let into 
the shatter, and made fast thereto. A circular hole 
is made in the middle of this frame to receive the piece 
of wood B, of a circular figure ; whose edge, that 
projects a little beyond the frame, composes a shallow 
groove 2, wherein runs a catgut 3 ^ which, by twist- 
ing foond, and then crossing over a brass puHey 4, 
(the liam^ whereof 5, passes through the frame)^ 
t^ords an easy motion (or turning round the circular 
piece of wood B, with aU the parts affixed to it. C 
is a brass tube, which, screwing into the middle of the 
circular piece of iTood, becomes a case for the unco- 
vered brass tube D to he drawn backwards or forwards 
ta. £ is a smaller tube, of abdat one inch in lengthy 
cemen ted to the end of the larger tube D. F is 
another brass tube, made to slide over the above de- 
scribed tube E $ and to the end of this the microscope 
/ most be screwed, when we come to use it. 5. A con- 
vex lens, whose focus is about 1 2 inches, designed to 
collect the son’s rays, and thnm them more strongly 
upon the object. G is a looking-glass of an oblong 
fi^re, set in a wooden frame, mteDed by hinges in 
the ctrcidar piece of wood B, and tnrmng about 
therewith by means of the above-mentioned catguU 
H is a jomted 'ivire, partly brass and partly iron ; 
the brass part whereof 6, wliioh is flat, being fastened 
to the mirror, and the iron part 7, which is round, 
passing tbrou^ the wooden frame, enable the observer,, 
by putting k backwanls or forwards, to elevate or de- 
press the mirror according to the sun’s altitude. There 
is a brass ring at the end of the jointed wire 8, where- 
by to manage it with the greater ease. The extremi- 
ties of the catgut are fastened to a brass pin, by turn- 
ing of which it may bo braced up, if at any time it be- 
comes too slack. 

When tbb microscope is employed, the room must 
be rendered as dark as possible $ for on the darknem 
of the roonft, and the bri^tness of the sunshine, de- 
pend the sharpness and perfection of your image. 
'Fhcn potting the Ipoktng-glase G through the Imle in 
your window shutter, fasten the square frame A to the 
shutter by its two screws and nuts i, i. This done, 
adjust your looking-gli»s to the elevation axid situation 
of the sun, by means of tbc jointed wire H, together 
with the catgut and pulley, 3, 4. For the first of 
th^ raising of lowering the glass, and the other in- 
clining it to either side, there results a twofold mo- 
tion, which may easily be so managed as to bring the 
glass to a right position, that is, to make it reflect the 
sun’s rays directly through the lens 5, upon the paper 
screen, and form thereon a spot of light exactly round. 
But though the obtaining a peifoct circular spot ef 
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light Ujmli the screen before you apply tbe micro- Micro- 
scope^ IS A certain proof that your mirror is adjusted sco pe, 
right, that proof must not always he expected : for the * ' ^ * 
sun is so low in winter, that if it shine^in a direct line 
against the window, it cannot then afford a spot of 
light exactly round •, but if it be on either side, a 
round spot may be ebtained^ even in December. As 
soon as this appears, screw the tube D into the brass 
collar provided for it in the middle of your wood- work, 
taking care not to alter your looking-glass : then 
screAnng tbe magnifier you choose to employ to the 
end of your microscope in the usual manner, take away 
the lens at the other end thereof, and place a slider, 
containing the objects to be examined, between the 
thin brass plates, as in the other ways of using the mi- 
croscope. 

Things being thus prepared,, screw the body of 
tbe microscope over tbe small end £ of the brass tube 
F \ which slip over the small end £ of the tube D,. 
and pull out the said tube D less or more as your ob- 
ject is capable of enduring tlie sun’s heat. Dead ob- 
jects may be brought within about an inch of the 
focus of tbe convex lens 5 } but the distance must 
be shortened for living creatures, or they will soon be' 
killed. 

If the %ht fall not exactly right, you may easily,, 
by a gentle motioa of the jointed wire and pulley, di- 
rect it throu^ the axis of the mioroscopic lens. The 
short tube F, to which the microscope is screwed, 
renders it ^asy, by sliding it backwards or forwards on 
tbe ether tube £, to bring the objects to their focal 
distance ^ which will be known by the sharpness and 
clearness of their appearance : they may also be turn-> 
ed round by the same means witliout being in the least 
disordered. 

The magnifiers most useful in the solar microscope 
are in , general, the fourth, fifth, or sixth. The screen 
on which the representations of the objects are thrown, 
is usually composed of a sheet of the largest elephant 
paper, drained on a frame which slides up or down, or 
turns about at pleasure on a round wooden pillar, after 
the manher of some fire screens. Larger screens may 
^90 be made of several sheets of the same paper pasted 
together on cloth, and let down from the ceiling with a 
roller like a large map. 

“ This microscope (says Mr Baker) is the most en- 
tertaining of anyj and perhaps tlie most capable of 
making discoverie-s in objects that are not too opaque 
As it shows them much larger than can be done any 
other way. There are also several conveniences at- 
tending it, which no other microscope can have : for 
the weakest eyes may use it without tbe least straining' 
or fatigue : numbers of people together may view any 
object at the same time *, and by pointing to the parti- 
cular parts thereof, and discoursing on what lies before 
them, may be able better to understand one another, 
and more likely to fiud out the truth, than in other 
microscopes, where they roust peep one after another, 
and perhaps see the object neither in the same light nor 
in the same position. Those also, who have no skill in 
drawing, may, by this contrivance, easily sketch out. 
tbe exact figure m any object they have a mind to pre- 
serve a picture of ^ since they need only fasten a paper 
on the screen, and trace it out thereon either with a. 
pen or pencil, as it appears before them. It is worth 
B 2 the 
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the while of those who are desirous of taking many 
draughts in this way, to get a frame, wherein a sheet 
of paper may he put in or taken out at pleasure j for if 
the paper be single, the image of an object will be seen 
almost as plainly, on the back as on the fore side > and, 
by standing behind the screen, the shade of the hand 
will not obstruct the light in drawing, as it must in 
some degree when one stands before it.*’ This con- 
struction, however, has ngw become rather obsolete, 
and is superseded by the following. 

II. The improved Solar Microscope^ as used with the 
improved single Microscope^ with teeth and pinion. Fig. 
22. represents the whole form of the single microscope; 
the parts of which are as follows : ABCD the external 
tube \ GHIK the internal moveable one *, QM part 
of another tube within the last, at one end of which 
is fixed a plate of brass hollowed in the middle, for re- 
ceiving the glass tubes ; there is also a moveable flat 
plate, between which, and the fixed end of the second 
tube, the ivory sliders are to be placed. L, a part of 
the microscope, containing a wire spiral spring, keep- 
ing the tube QM with its plates firm against the fixed 
part IK of the second tube. 

EF is the small rack-work of teeth and pinion, by 
which the tube IG is moved gradually to or from the 
end AB, for adjusting the objects exactly to the focus 
of different lengths. NO is a brass slider, with six 
magnifiers ; any one of which may easily be placed be- 
fore the object. It is known when cither of the glasses 
is in the centre of the eye-hole, by a small spring fall- 
ing into a notch in the side of the slider, made again«t 
each of the glasses. Those parts of the apparatus, 
fig. 14. marked N® 15, 16, 17, 18, 19, 20, 21, 
and 22. are made use of here to this microscope. 
GH is a brass cell, which holds an illuminating glass 
for converging the sun’s beams or the light of a candle 
strongly upon the objects. The aperture of the glass 
is made greater or less, by two circular pieces of 
brass, with holes of different sixes, that are screwed 
separately over the said lens. But at times objects ap- 
pear best when the microsco^ is held up to the com- 
mon light only, without this gla^. It is also taken 
away when the microscope is applied to the apparatus 
now to be described. 

Fig. 23. represents the apparatus, with the single 
microscope screwed to it, which constitutes the Solar 
Microscope. AB is the inner moveable tube, to which 
the single microscope is screwed. CD is the external 
tube, containing a condensing convex glass at the end 
D, and is screwed into the plate EF, which is cut 
with teeth at its circumference, and moved by the pi- 
-nion I, that is fixed with the plate GH. This plate 
is screwed fast against the window-shutter, or board 
fitted to a convenient window of a darkened room, 
when the instrument is used. KL is a long frame, 
fixed to the circular plate EF*, conUining a looking- 
glass or mirror for reflecting the solar rays through the 
fens in the body of the tube D. O is a brass milled 
head, fastened to a worm or endless screw *, which on 
the outside turns a small wheel, by which the reflecting 
mirror M is moved upwards and downwards. 

In using this microscope, the square fnime GH is 
first to be screwed to the window shatter, and the 
room well darkened : which is best done by cutting 
a round hole of the size of the moveable plate EF, 



that carries the reflector, in the window-shutter or Mkro. 
board \ and, by means of two brass nuts*a a, let in- 
to the shutter to receive the screws PP, when placed ^ ' 
through the holes in the square frame GH, at tJ^ twp 
holes QQ : which will firmly fasten the microscope to 
the shutter, and is easily taken away by only unscrew- 
ing the screws PP. 

The white paper screen, or white cloth, to receive 
the images, is to be placed several feet distant from 
the window : which will make the representations the 
larger in proportion to the distance. The Usual dis- 
tances are from 6 to 16 feet. 

The frame KL, with its mirror M, is to be moved 
by turning the pinion 1, one way or the other, till 
the beams of the sun’s light come through the hole 
into the room : then, by turning of the worm at O, 
the mirror must be raised or depressed till the rays be- 
come perfectly borizoDtal, and go straight across the 
room to the screen. The tube CD, with its lens at 
D, is^ow to be screwed into the* hole of the circular 
plate £F : by this glass the rays will be converged to 
a focus ; and from thence proceed diverging to the 
screen, and there make a large circle of light The 
single microscope, fig. 22. is to be screwed on to the 
end AB (fig. 23.) of the inner tube \ and the slider 
NO, with either of the lenses marked i, 2, 3, 4, 5, or 
6, in the centre of the hale at the end AB. This 
will occasion a circle of light upon the screen much 
larger than before. The slider or glass-tube, with the 
objects to be viewed, is to be placed between the plates 
at IK against the small magnifier, and moved at plea- 
sure. By shifting the tube AB in or out, you may 
place the object in such a part of the condensed rays 
as shall be suflSetent to illuminate it, and not scorch 
or burn it 5 which will gencfsdly require the glass to 
be about one inch distant from the focus. It now re- 
mains only to adjust the object, or to bring it so near 
to the magnifier that its image formed upon the screen 
shall be the most distinct or per^t : and it is efl'ected 
by gently turning the pinion F, fig. 22. a small matter 
one way or the other. If the object be rather large 
in size, the least magnifiers are generally used, and we 
versa. 

N° I . is the greatest magnifier, and N° 6. the least, 
in the brass slider NO. But, if desired, single lenses 
of greater magnifying powers are made : and they arc 
applied, by being screwed to the end AB, fig. 22. and 
the brass slider NO is then taken away. 

The same object may be variously magnified, by the 
lenses severally applied to it^ and the degree of mag- 
nifying power is easily known by this rule : As the di- 
stance of the object is to. that of its image from the mag- 
nifier; so is the length or bfiadth of the object to that 
of the image. 

. Instead of the brass sliders with the lenses NO, 

4here is sometimes screwed a lens of a large size, and 
longer focal distance z the instrument is then converted 
into a megalascope; and is adapted for viewing the 
larger kind of objects contained in large sliders, such 
as is represented at R. And, in the same manner, 
small objects of enteitainment, painted upon glass like 
the sliders of a magic lantbom, are much magnified, 
and represented upon the same screen. 

The solar microscopes just described are capable on- 
ly of magnifying transparent objects \ for which pur- 
4 pose 
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Ificro- pose the last instraiDcot is extremely iveU adapted. 

■cope. But as opaque objects form the most considerable part 
of tlie curious collections in the works of art as well 
as nature, a solar microscope for this purpose was a 
long time wanted.— For several years previous to 
1774, Mr Martin made several essays towards the 
construction of such an instrument ^ and at last com- 
pleted one about the time just mentioned, which he 
named, 

III. The Opaque Solar Microscope, With this in- 
strument (to use his own words) “ all opaque objects, 
whether of the animal, vegetable, or mineral king- 
dom, may be exhibited in great perfection, in all their 
native beauty ^ the lights and shades, the prominences 
and cavities, and all the varieties of different hues, 
lints, and colours ; heightened by reflection of the so- 
lar rays condensed upon i\\em,~-^Transparent objects 
are also' shown with greater perfection than by the 
common solar microscope.*’ 

Fig. 24. represents the solar opaque microscope, 
mounted for exhibiting opaque objects. 

Fig. 25. is the single tooth and pinion microscope, 
as before, which is used for showing transparent ob- 
jects } the cylindrical tube Y thereof being made to fit 
•into the tube F£ of the solar microscope, 
fij. 24. ABCDEF, (fig. 24.) represents the body of the 
solar microscope ; one part thereof, ABCD, is coni- 
cal the other, CDEF, is cylindrical. The cylindri- 
cal part receives the tube G of the opaque box, nr the 
tube Y of the single microscope. At the large end 
AB of the conical part, there is a lens to receive the 
rays from the mirror, and refract them towards the 
box HIKL. NOP is a brass frame ; which is fixed 
to the moveable circular plate ah c: in this frame there 
is a plane mirror, to reflect the solar rays on the afore- 
mentioned lens. This mirror may be moved into the 
most convenient position for reflecting the light, by 
means of the outs Q and R. By the nut Q it may be 
moved from east to west \ and it may be elevated or 
depressed by the nut R. d e, Two screws to fasten the 
microscope to a window shutter. The box for opaque 
objects is represented at HIKL : it contains a plane 
mirror M, for reflecting the light which it receives from 
the large lens to the object, and thereby illuminating 
it 5 S is a screw to adjust this mirror, or place it at a 
proper angle for reflecting the light. \ X, two tubes 
of brass, one sliding within the other, the exterior one 
in the box HIKL \ these carry the magnifying lenses : 
the interior tube is sometimes taken out, and the ex- 
terior one is then used by itself. Part of this tube may 
be seen in the plate within the box HIKL. At H 
there is a brass plate, the back part of which is fixed 
to the hollow tube in which there is a spiral wire, 
which keeps the plate alwiws bearing against the side 
H of the brass box HIKL. The sliders, with the 
opaque objects, pass between this plate and the side of 
the box 4 to put them there, the plate is to be drawn 
hack by means of the nut g : 2' ^ 4 s a door to one side of 
the opaque box. The foregoing pieces constitute the 
several parts necessary for viewing opaque objects. We 
shall DOW proceed to describe the single microscope, 
which is oseJ for transparent objects : but in order to 
examine these, the box HIKL must be first removed, 
and in its place we must insert the tube Y of the single 
microscope that we are now going to describe. 
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Fig. 25. represents a large tooth and pinion micro- 
scope : at m, within the body of this microscope, are 
two thin plates, that are to be separated in order to 
let the ivory sliders pass between them ^ they are pres- 
sed together by a spiral spring, which bears up the 
under plate, and forces it against the upper one. 

The slider S (under fig. 4.}, which contains the 
magnifiers, fits into the hole n ; and any of the magni- 
fiers may be placed before the object, by moving the 
aforesaid slider : when the magnifier is at the centre of 
the hole P, a small spring falls into one of the notches 
which is on the side of tlie slider. 

Under the plate m are placed two lenses, for en- 
larging the field of view on the screen : the smaller of 
the two is fixed in a piece of brass, and is nearest the 
nlate m ; this is to be taken out when the magnifiers, 
N° 4, 5, or 6, are used, or when the megalascope lens 
T (fig. 24.) is usedi but is to be replaced for 
N® I, 2, 3. 

This microscope is adjusted to the focus by turning 
the milled not O. 

To use the solar microscope Make a round hole 
in the window shutter, a little larger than the circle 
ah c ; pass the mirror ONP through this bole, and 
apply the square plate to the shutter \ then mark with 
a pencil the places which correspond to the two holes 
through which the screw is to pass *, take away the mi- 
croscope, and bore two boles at the marked places, suf- 
ficiently large to let the milled screws d e pass through 
them. 

The screws are to pass from the outside of the shut- 
ter, to go through it : and being then screwed into 
their respective boles in the square plate, they will, 
when screwed home, hold it fast against the inside of 
the shutter, and thus support the microscope. 

Screw the conical tube ABCD to the circle ah c^ 
and then slide the tube G of the opaque box into the 
cylindrical part CDEF of the body, if opaque objects 
are to be examined ; but if they be transparent objects 
you mean to show, then place the tube Y within the 
tube CDEF. 

The room is to be darkened as much as possible, 
that no light may enter but what passes through the 
body of the microscope 5 for, on this circumstance, 
together with the brightness of the sunshine, the per- 
fection and distinctness of the image in a great measure 
depend. 

AVben the microscope is to be used for opaque ob- 
jects, I. Adjust the mirror NOP, so as to receive the 
solay rays, by means of the two finger screws or nuts, 
QR \ the first, Q, turns the mirror to the riglit or 
left*, the second, R, raises or depresses it: this you 
are to do till you have reflected the sun’s light through 
the lens at AB strongly upon a screen of white paper 
placed at some distance from the window, and formed 
thereon a round spot of light. An unexperienced ob- 
server will find it more convenient to obtain the light 
by forming this spot before he puts on either the 
opaque box or the tooth and pinion microscope. 

Now put in the opa^e box, and place the object 
between the plates at H ^ open the door i k, and ad- 
just the mirror M till you have illuminated the object 
strongly. If you cannot effect this by the screw S, 
you must move the screws Q, R, in order to get the 
light reflected strongly from the mirror NOP, or the 

mirror 
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Micro- mirror M, ^vithbut which the latter cakmol illuminate 
scope, the object. 

' » The object being strongly illuminated, shut the door 

i kf and a distinct view of the object will soon be 
obtained on your screen, by adjusting the tubes VX, 
which is effected by moving them backwards or for- 
wards. 

A round spot of light cannot always be procured in 
northern latitudes, the altitude of the sun being often 
too low ; neither can it be obtained when the sun is 
directly perpendicular to the front of the room. 

As the sun is continually changing its place, it will 
be necessary, in order to keep bis rays full upon the 
object, to keep them continually directed through the 
axis of the instrument, by the two screws Q and R. 

To view transparent objects, remove the opaque box, 
and insert the tube Y, fig. 25. in its place \ put the 
slider S into its place at if, and the slider with the ob- 
jects between the plates at m ; then adjust the mirror 
NOP, as before directed by the screws Q, R, so that 
the light may pass through the object *, regulate the 
focus of the magnifier by the screw O. ITie most 
pleasing magnifiers in use are the fourth and fifth. , 

The size of the object may be increased qr dimi- 
nished, by altering the distance of the screen from the 
microscope : five or six feet is a convenient distance. 

To examine transparent objects of a larger size, or 
. to render the instrument what is usually called a mega- 
lascope^ take out the slider S from its place at 1?, and 
screw the button T (fig. 24.) into the hole at P, fig. 
25. and remove the glass which is under the plate at 
m, and regulate the light and focus agreeable to the 
foregoing directions. 

N. jB. At the end of the tube G there is a lens for 
increasing the density of the rays, for the purpose of 
burning or melting any combustible or fusible sub- 
stance : this lens must be removed in most cases, lest 
the objects should be burnt. The intensity of the 
light is also varied by moving this tube backwards or 
forwards. 

Apparatus of the Opaque Solar Microscope .— . 
large square plate and mirror \ the body of the micro- 
scope ; the opaque box and its tube \ the tooth and 
pinion microscope \ the slider with the magnifiers \ the 
megalascope magnifier ^ the two screws d and e ; some 
ivory sliders ^ some sliders with opaque objects ^ a brass 
frame, with a bottom of soft deal to stick any object 
Pbie ’ * brass cylinder K (fig. 31.), for confining opaque 
CCCXLL objecU. 

IV. The Camera Obscura, or Lucernal^ Microscope, 

The great facility with which objects can be repre- 
sented on paper or a rough glass in the camera obscura, 
and copies drawn from them by any person though 
unskilled in drawing, evidently suggested the applica- 
tion of the microscope to this instrument. The great- 
est number of experiments that appear to have been 
poade with this view, were by Mr Martin and Mr 
Adams ^ the former of whom frequently applied the 
microscope to the portable camera, and with much 
effect and entertainment. But these instruments being 
found to answer only with (l^p assistance of the sun, 
l^lr Adam» directed his experiments to the construc- 
tion of an instrument of more extended utility, which 
could be equally employed in the day-time and by 



night. He accordingly succeeded so far as to pro- Micro- 
duce, hy candlelight^ the images of objects refracted 
firom a single magnifier upon one or two large convex ^ 
lenses (of about five inches or upwards in diameter), 
at the end of a pyramidal shaped box, in a very pleas- 
ing and magnibed appearance, so as to give opaque 
objects as well as transparent ones the utmost distinct- 
ness of representation \ but still the light of a candle 
or lamp was found generally insufiicient to throw the 
requisite degree of illumination upon the objects. The 
invention of what is called ArganePs lamp^ within these 
few years, offered a complete remedy for this defect, by 
the intensity and steadiness of its light. This did not 
escape Mr Adams (son of the former), who immedi- 
ately applied it *, and who had likewise so altered and 
Improved his father's instrument, both in construction 
and form, as to render it altogether a different one, and 
far more perfect and useful. 

The advantages and properties of this excellent- 
ly conceived instrument are numerous and important. 

** As the far gieater part of the objects which sur- 
round us are opaque (says our author), and very few 
are sufficiently transparent to be examined by the com- 
mon microscopes, an instrument that could be readily 
applied to the examination of opaque objects has al- 
ways been a desideratum. Even in (be examination 
of transparent objects, many of the fine and more cu- 
rious portions are lost, and drowned, as it were, in the 
licdit which mast be transmitted through them ; while 
different parts of the same object appear only as dark 
lines or spots, because they are so opaque as not to 
permit any light to pass through them. These diffi- 
cutties, as well as many more, are obviated in the iu- 
cernal microscope ^ by which opaque objects of vari- 
ous sizes may be seen with ease and distinctness : tite 
beautiful colours with which most of them are adorn- 
ed, are rendered more brilliant, without changing in 
the least the real tint of the colour \ and the concave 
and convex parts retain also their proper form.«^The 
facility with which all opaque objects are applied to 
this instrument, is another considerable advantage, and 
almost peculiar to itself \ as the texture and configu- 
i*ation of the more tender parts are often hurt by pre- 
vious preparation, every object may be examined by 
this instrument, first as opaque, and afterwards (if the 
texture will admit of it) as tranSparent.-^Tbe lucer- 
nal microscope does not in the least fatigue tbe eye ; 
the object appears like nature itself, giving ease to the 
sight and pleasure to the mind : there is also, in the 
use of this instrument, no occasion to shut tbe eye 
which is not directed to the object. A furtber ad- 
vantage peculiar to this microecope is, that by it the 
outlines of every object may be taken, even by those 
who are not accustomed to draw \ while those who 
can draw well will receive great assistance, and execute 
their work with more accuracy and in less time than 
they would otherwise have been able to have perform- 
ed it. Transparent objects as well as opaque may be 
copied in the same manner. The instrument may be 
used at any time of the day, but tbe best effect is by 
night y in Which respect it has a superiority over tbe 
solar microscope, as that instrument ban only be used^ 
when the sun shines. 

Transparent objects may be examined with the lu- 
cemal microscope in tliree or four diffexent modeo, 

from 
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Micro- from a blaze of light almost too great for the eye to 
tcope. bear, to that whi<^ is perfectly easy to it : And by 
* ^ ' * the addition of a tin lantbom to the apparatus, may 

be thrown on a screen, and exhibited at one view to a 
lam company, as by the solar microscope* 

We shall now proceed to the description of the in- 
strument and apparatus as given by Mr Adams. 

P*»te Fig, 26- represents the improved Lucemai Microscope^ 
mounted to view opaque objects. ABCD is a large 
mahogany pyramidal box, which forms the body of 
the microscope } it is supported firmly on the brass 
pillar FG, by means of the socket H and the curved 
piece IK. 

LMN is a guide for the eye, in order to direct it 
in the axis of the lenses ) it consists of two brass tubes, 
one sliding within the other, and a vertical flat piece, 
at the top of which is the hole for the eye. The outer 
tube is seen at MN, the vertical piece is represented 
at LM. The inner tube may be pulled out^ or push- 
ed in, to adjust it to the focus of the glasses. The 
vertical piece may be raised or depressed, that the hole, 
through which the object is to be viewed, may coin- 
cide with the centre in the field of view ^ it is fixed by 
a milled screw from M, which could not be shown in 
this firare. 

At N is a dove-tailed piece of brass, made to re- 
ceive the dove -tail at the end of the tubes MN, by 
which it is aflixed to the wooden box ABODE. The 
tabes MN may be removed from this box occasionally, 
for the convenience of packing it up in a less com- 
pass. 

OP, a small tube which carries the magnifiers. 

O, one of the magnifiers \ it is screwed into the end 
of a tube, which slides within the tube P \ the tube 
P may be unscrewed occasionally from the wooden 
body. 

QRSTVX, a long square bar, which passes through 
the sockets YZ, and carries the stage or frame that 
holds the objects *, this bar may be moved backward 
or forward, in order to adjust it to the focus by means 
of the pinion which is at a. 

A handle furnished with an universal joint, for 
more conveniently turning the pinion. When the 
Ti^. 27 . handle is removed, (he nut (fig. 27.) may be used in 
its stead. 

de^ A brass bar, to support the carved piece KI, 
md keep the body AB firm and steady. 

fg h f, The stage for opaque objects : it fits upon 
the bar QRST by means of the socket h i , and is 
brought nearer to or removed farther from the magni- 
fying lens by turning the pinion a : the objects are 
placed in the front side of the stage (which cannot be 
seen in this figure) between four small brass plates ; the 
edges of two of these are seen at k /. The two upper 
pieces of brass are moveable ^ they are fixed to a plate, 
which is acted on by a spiral spring, that presses them 
down, and confines the slider with the Ejects : this 
pl^te, and the two upper pieces of brass, are lifted up 
by the iraiall nut m. 

At the lower part of the stage, there is a semicircu- 
lar lump of glaM li, which u designed to receive the 
Bght fi^ the lamp, fig. 29; and to collect and throw 
it on the concave mirror 0, whence it is to be reflected 
0^ the object. 

fllie upper partyg h s (fig. 26.) of the opaque stage 
4 



takes out, that the stage for tiansparent objects may Micro- 
be inserted in its place. scope. 

Fig. 28. represents the stage for transparent objects^ ‘ . - 
the two legs 5 and 6 fit into the top of the under part*^‘ 
r s 4 1 of the stage for opaque objects ^ 7 is tbe part which 
confines or holds the sliders, and through which they 
are to be moved *, 9 and 10, a brass tube, which cou^ 
tains the lenses for condensing the light, and throwing 
it upon tbe object ^ there is a second tube within that, 
marked 9 and 10, which maybe placed at diflerent 
distances from the object by the pin f f • 

When ibis stage is used as a single microscope, with- 
out any reference to the lucernal, the magnifiers or 
object lenses, are to be screwed into the bole 1 2, and 
to be adjusted to a proper focus by the nut ^3. 

At the end AB (fig. 26.) of the wooden body 
there is a slider, which is represented as partly drawfi 
out at A : when quite taken out, three grooves will be 
perceived ; ooe of which contains a board that forms 
tbe end of tbe box ^ the next contains a frame with a 
grayed glass ^ and the third, or that farthest from the 
end AB, two large. convex lenses. 

Fig. 29. represents one of Argand^s lamps, which ^g* 29* 
are most suitable for microscopic purposes, on ac- 
count of tbe clearness, the intensity, and tbe steadiness 
of tlie light. Tbe following account of tbe method 
of managing them, with other observations, is copied 
from an account given by Mr Parker with those be 
sells. 

The principle on which the lamp acts, consists ia 
disposing tbe wick in thin parts, so that the air may 
come in contact with all the! burning fuel ^ by which 
means, together with an incre^ of the current of air 
occasioned by rarefaction in the glass tube, tbe whole 
of tbe fuel is converted into flame. 

Tbe wicks are circular ^ and, the more readily to 
regulate tbe quantity of light, are fixed on a brass col- 
lar, with a wire handle, by means of which they are 
raised or depressed at pleasure. 

To fix the wick 00, a wooden mandril is contrived, 
which is tapered at one end, and has a groove turned 
at the other. 

Tbe wick has a selvage at one end, which is to be 
put- foremost on the mandril, and moved up to the 
groove ^ then putting tbe groove into the collar of 
tbe wick-holder, the wick is easily pushed fonvard 
upon it. 

The wick-holder and wick being put quite down ja 
their place,, tbe spare part of the wick should, while 
dry, be set a-light, and sufiered to burn to the edge 
of the tubes ^ this will leave it more even than by cut- 
ting, and, being black by burning, will be much easier . 
lighted : for this reason, the black should never be 
quite cut off. 

The lamp should be filled an hour or two before it 
is wanted, that the cotton may imbibe the oil and 
draw the better. 

Tbe lamps which have a reservoir and valve, necil 
no other direction for filling than to do it with a pro- 
per trimming pot, carefully observing when they are 
fuH ; then ^ling up the valve by tbe point, tbe re- 
servoir, being turned with the other band, may be re- 
placed without spilling a drop. 

Those lamps which fill in tbe front like a bird-foun- 
tain, mast be Teclined on the hack to fill ; and this 

should 
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Micro- should be done gently, that the oil in tlie burner may 
scope, return Into the body v^hen so placed and filled : if, by 
being too full, and oil appears above the guard, only 
move the lamp a little, and the oil will disappear ; the 
lamp may then be placed erect, and the oil will flow to 
its ‘proper level. 

llie oil must be of the spermaceti kind, commonly 
Called chamber oil, which may generally be distinguish- 
ed by its paleness, transparency, and inoffensive scent : 
all those oils which are of a red and brown colour, and 
of an ofiensive scent, should be carefully avoided, as 
their glutinous parts clog the lamp, and the impurities 
in such oil, not being inflammable, will accumulate and 
remain in the form of a crust on the wick. Seal oil is 
nearly as pale and sweet as chamber oil ^ but being of 
a heavy sluggish quality, is not proper for lamps with 
fine wicks. 

Whenever bad oil lias been used, on changing it, the 
wick must also be changed ^ because, after having im- 
bibed the coarse particles in its capillary tubes, it will 
not draw up the fine oil. 

To obtain the greatest degree of light, the wick 
should be trimmed exactly even, the flame will then be 
completely equal. 

There will be a great advantage in keeping the lamp 
clean, especially the burner and air tubes ^ the neglect 
of cleanliness in lamps is too common : a candlestick 
is generally cleaned every time it is used, so should a 
lamp y and if a candlestick is not to be objected to be- 
cause it does not give light v after the candle is ex- 
hausted, so a lamp should not be thought ill of, if it 
does not give light when it wants oil or cotton : but this 
last has often happened, because the deficiency is less 
visible. 

The glass tubes are best cleaned with a piece of wash 
leather. 

If a fountain lamp is left partly filled with oil, it may 
he liable to overflow : this happens by the contraction 
of the air when cold, and its expansion by the warmth 
of a room, the rays of the sun, or the heat of the lamp 
when re-lighted : this accident may be effectually pre- 
vented by keeping the reservoir filled, the oil not being 
subject to expansion like air. On this account, those 
with a common reservoir are best adapted for microsco- 
pic purposes. 

To examine Opaque ObjectSy xvith the Lucernal Mi» 
croscope. To render the use of this instrument easy, it 
is usually packed with as many of the parts together as 
possible : it occupies on this account rather more room, 
but is much less embarrassing ta the observer, who has 
only three parts to put on after it is taken out of its 
box, namely, the ^ide for the eye, the stage, and the 
tube with its magnifier. 

But to be more particular : Take out the wooden 
slider A (fig. 26.), then lift out the cover and the 
gray glass, from their respective grooves under the 
slider A. 

Put the end N of the guide for the eye LMN into 
its place, so that it may stand in the position which is 
represented in this figure. 

Place the socket which is at the bottom of the 
opaque stage, on the bar QXT, so that the concave 
mirror p may be next the end D£ of the wooden 

body- 



Screw the tubes PO into the end DE. The mag- MjW 
nifier you intend to use is to be screwed on the end O scope, 
of these tubes. ' ■ ■ v - 

The handle G A, or the milled nut, fig. 27. must be 
placed on the square end of the pinion a. 

Place the lamp lighted before the glass lamp 17, 
and the object you intend to examine between the 
spring plates of the stage *, and the instrument is ready 
for use. 

In all microscopes there are two circumstances which 
must be particularly attended to : first, the modifica- 
tion of the light, or the proper quantity to illuminate 
the object j secondly, the adjustment of the instrument 
to the focus of the glass and eye of the observer, Jii 
the use of the lucernal microscope there is a third cir- 
cumstance, which is, the regulation of the guide for the 
eye. 

1. To throw the light upon the object. The flame 
of the lamp is to be placed rather below the centre of 
tbe glass lump n, and as near it as possible ^ the con- 
cave miiTor 0 must be so inclined and turned as to re- 
ceive the light from the glass lump, and reflect it 
thence upon the object*^ the best situation of the con- 
cave mirror and the flame of the lamp depends on a 
combination of circumstances, which a little practice 
will discover. 

2. To regulate the guide for the eye, or to place the 
centre of the eye- piece L so that it may coincide with 
tbe focal point of the lenses and the axis of vision : 
Lengthen and shorten the tubes MN, by drawing out 
or pushing in the inner tube, and raising or depressing 
the eye-piece ML, till you find the large lens (which 
is placed at the end AB of the wooden body) filled by 
an uniform field of light, without any prismatic coloncs 
round the edge j for till this piece is properly fixed, 
the circle of light will be very small, and only occupy 
a part of the lens \ the eye must be kept at the centre 
of the eye-piece L, during the whole of the operas 
tion ^ which may be rendered somewhat easier to the 
observer, on the first use of the instrument, if he hold 
a piece of white paper parallel to tbe large lens, re- 
moving it from or bringing it nearer to them till he 
find the place where a hjcid circle, which he will per- 
ceive on the paper, is brightest and most distinct ^ then 
he is to fix the centre of the cye-piece to coincide with 
that spot \ after which a very small adjustment will set 
it perfectly right. 

3. To adjust tbe lenses to their focal distance. This 
is effected by turning the phiion a, the eye being at 
tbe same time at the eye-piece L. Tbe gray glass 
is often placed- before tbe large lenses, while regulat- 
ing the guide for the eye, and adjusting for the focal 
distance. 

If tbe observer, in tbe process of bis examination of 
an object, advance rapidly from a shallow to a deep 
magnifier, he will save himself some labour by pulling 
•ut tbe internal tube at O. 

The upper part g r s of the stage is to be raised or 
lowered occasionally, in order to make the centre of the 
object coincide with tbe centre of the lens at O. 

To delineate -objects, tbe gray glass must be placed 
before the large lenses } tbe picture of the object will 
be formed on this ^lass, and the outline may ^ accu- 
rately taken by going over the picture with a pencil. 
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Tbc opaque pari may be used m tbe daytime without 
a lamp, prorided tbe large lenses at AB are screened 
' from the light. 

To use the Lucemal Microscope in the examiriation of 
Transparent The instrument is to remain as 

before: the upper part fgs of the opaque stage must 
be removed, and the stage for transparent objects, re- 
presented at fig. 28. put in its place ^ the end 9 10 
to be next the lamp. 

Place tbe grayed glass in its groove, at the end AB, 
and the objects in tbe slider-holder at the front of the 
stage \ then transmit as strong a light as you are able 
on the object, which you will easily do by raising or 
lowering the lamp. 

The object will be beautifully depicted on the gra^ 
glass \ it must be regulated to the focus of the magni- 
fier, by turning tbe pinion a. 

The object may be viewed either with or without 
the guide for the eye. A single observer will see an 
object to tbe greatest advantage by using this guide, 
which Is to be adjusted as we have described above. If 
two or three wish to examine the object at tbe same 
time, the guide for the eye must be laid aside. 

Take the large lens out of the groove, and receive 
the image on the gray glass ; in ibis case, the guide 
for the eye is of no use : if the gray glass be taken 
away, the image of the object may be received on a 
paptf screen. 

Take oQt the gray glass, replace the large lenses, 
and use the guide lot the eye ^ attend to the fore^ 
ing directions, and adjust the object to its proper fo- 
cus. You will then see the object in a blaze of light 
almost too great for the eye, a circumstance that will 
be (bund very useful in the examination of particular 
objects. The edges of the object in this mode will be 
somewhat colour^ : but as it is only used in this full 
light for occasional purposes, it has been thought bet- 
ter to leave this small imperfection, than, by remedyiojg 
it, to sacrifice greater advantages \ tbe more so, as this 
fault is easily corrected, a new and interesting view 
of the object is obtained, by turning tbe instrument 
out of the direct rays of light, and permitting them to 
pass through only in an oblique direction, by which 
the upper surface is in some degree illuminated, and 
the object is seen partly as opaque, partly as transpar- 
ent. It has been already observed, that the transparent 
objects might be placed between tbe slider-holders of 
the stage for opaque objects, and then be examined as 
if opaque. 

Some transparent objects appear to tlie greatest ad- 
vantage when the lens at p 10 is taken away \ as, by 
giving too great a quantity of light, it renders the 
ed^ less sharp. 

The variety of views which may be taken of every 
object by means of the improved lucemal microscope, 
will be round to be of great use to an accurate observ- 
er: it will give him an oppoitunity of correcting or 
VoL. XIV. Part I. f 
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confirming his discoveries, and investigating those parts 
in one mode which are invisible in another. ^ 

To throw the image of transparent objects on a screen 
as in the solar microscope . — It has been long a microsco- 
pical desideratum, to have an instrument by which 
the image of transparent objects might be thrown on 
a screen, as in the common solar microscope : and this 
not only because tbe son is so uncertain in this cli- 
mate, and the use of the solar microscope requires 
confinement in the finest part of the day, when time 
seldom hangs heavy on the mind \ but as it also affords 
an increase of pleasure, by displaying Its wonders to 
several persons at the same instant, without the least 
fat^ue to tbe eye. 

Ibis purpose is now effectually answered, by affix- 
ing the transparent stage of tbe lucemal to a lanthorn, 
with one of Argand^s lamps. — The lamp is placed 
within tbe lanthorn, and the end 9 xo of tbe trans- 
parent stage is screwed into a female screw, which is 
rivetted in the sliding part of tbe front of the lau- 
thorn 'j tbe magnifying lenses are to be screwed into 
the bole represented at 1 2, and they are adjusted by 
turning the milled nut. The quantity of light is to be 
regulated by raising and lowering the sliding-plate or 
the lamp. 

Apparatus which usually accompanies the improved 
Lucemal Microscope . stage for. opaque objects, 
with its semicircular lump of glass, and concave mirror. 
The stage for transparent objects, which fits on the 
upper part of the foregoing stage. The sliding tube, 
to which the magnifiers are to be affixed : one end of 
these is to be screwed on the end D of the wooden 
body} the magnifier in use is to be screwed to the 
other end of tbe inner tube. Eight magnifying 
lenses : these are so constructed that they may be 
combined together, and thus produce a very ^eat 
variety of magnifying powers. A fish-pan, su^ as 
is represented at I. A steel wire L, with a pair of 
nippers at one end, and a small cylinder of ivory / at 
tbe other. A slider of brass N, containing a flat 
glass slider, and a brass slider into which are fitted 
some small concave glasses. A pair of forceps. Six 
large and six small ivory sliders^ with transparent 
objects. Fourteen wooden slidejrs, with four opaque 
objects in each slider } and two spare sliders. Some 
capillary tubes for viewing small animalcula. 

Ingenious men seldom content themselves with an 
instrument under one form j hence such a variety of 
microscopes, hence many alteratlous in the Lucemal 
Microscope. Mr Adams himself, we understand, has 
fitted up this last in a great many different ways } and 
it is leasonable to think that no person was more likely 
to give it every improvement of which it is susceptible, 
or the alterations by other hands we shall only parti- 
cularize one, made by Mr Jones of Ilolbom (b), 
whose description is as follows : 

A (fig. 30.) represents a portion of the top of the ma- Fig 
C hogany 



(b) We tmst the reader will never consider any paragraph wherein the name of an instrument-maker or 
other artist is inserted, as a recommendation of those artists by the editors of this work. In the course of a 
pretty extensive correspondence, they have been favoured with very liberal communications from various artists, 
for which they are greatly indebted to thefti : the inserting their names in this work is therefore to be considered 

aS 
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Micro, bonn^ box in which it packsy to preserve it sieadj it 
slides in a dove-tail groove witbinside, a similar groove 
• to which is cut in the top of the box A j so that when 
the instrument is to be used, it is slipt out of the box 
withinside, and then slipt into the groove at top ready 
for use, almost instantly, as shown in the figure. The 
adjustment of the objects is at the stage £ ^ for the 
right focal distance is readily and conveniently made 
by turning the long screw-rod BB, which goes through 
the two pillars supporting the box, and works in the 
base of the brass stage £ ; which base is also dove- 
tailed, so as to have a regular and steady motion in an- 
other brass basis tliat supports it. In this instrument, 
therefore, the pyramidical box does not move ^ but 
the stage part only, which, from its small weight, 
moves in the most agreeable and steady manner. While 
observing the image of the object upon the glass 
through the sight-hole at G, the object may be moved 
or changed by only turning the rack-work and pinion 
applied to the stage by means of the handle D, for 
that purpose. By this contrivance you have no occa- 
sion to change your position during the view of the 
objects upon one of the sliders. This motion changes 
the objects horizontally only ^ and as they are gene- 
rally placed exactly in one line, it answers all the pur- 
pms for which this motion is intended very well. 
But it may sometimes happen that the observer would 
wish to alter the vertical position of the object ^ to 
perform which there is another plain rod at F, that 
acts simply as a lever for this purpose, and moves the 
sliding part of the stage £ vertically either upwards 
or downwards. 

Thus, without altering bis position, the observer 
may investigate all parts of the objects in the most sa- 
tisfactory manner. Back-work and pinion might be 
applied to the stage for tbe vertical motion also^ but 
as it would materially enhance tbe expence, it is seldom 
applied. The brass work at the handle of D contains 
a Hookers universal joint. 

The brilliancy of the images of the objects shown 
upon the large lenses at the end of the box, being very 
frequently so great as to dazzle the eyes, Mr Jones ap- 
plies a slight tinge of blue, green, and other coloured 
glass, to the sight-hole at G, which softens this glare, 
and casts an agreeable hue upon the objects. 

Description those Parts of a Mtcroscopiced Appa^ 
ratus^ cormnon to most Instruments^ which are de^ 
tineated at fig. 31. 

A and B represent the brass cells which contain the 
magnifiers belonging to the different kinds of com- 
pound microscopes. Tbe magnifiers are sometimes 
contained in a slider like that which is delineated at S 
(fig. 24.). The lenses of A and B are confined by a 
small cap ^ on unscrewing this, tbe small lens may be 
taken out and cleaned. Tbe magnifiers A of the lu- 
• cemal microscope are so contrived, that any two of 



them may be screwed together, by which means a con- Micro- 
siderablc variety of magnifying powers is obtained. «cop« 

To get at the lenses in the slider S (fig. 24.) take 
out tbe two screws which hold on the cover. 

C represents the general form of the slider-holder. 

It consists of a cylindrical tube, in which an inner tube 
is forced up by a spring. It is used to receive tbe 
ivory or any other slider, in which the transparent ob- 
jects are placed ; these are to be slid between the two 
upper plates: the hollow part in one of the plates is de- 
signed for the glass tubes. 

D, the condensing lens and its tube, which fits into 
the slider-holder C, and may be moved up and down 
in it. When this piece is pushed up as far as it will 
go, it condenses the light of a candle, which is reflect- 
ed on it by the plain mirror of the compound micro- 
scope, and spreads it uniformly over tbe object ; in 
this case it is best adapted to the shallowest magnifiers. 

If tbe deeper lenses are used, it should be drawn down, 
or rather removed further from the object, that it may 
concentrate the light in a small compass, and thus 
render It more dense. The condensing lens is some- 
times fitted up differently *, but the principle being the 
same, it will be easy to apply it to use notwithstanding 
some variations in tbe mechanism. 

£, a brass cone. It fixes under the slider-holder, 
and is used to lessen occasionally the quantity of light 
which comes from the mirror to any object. 

F, a box with two flat glasses, which may be placed 
at different distances from each other in order to con- 
fine a small living insect. 

G, a small brass box to hold the silver speculum JI. 

H, a small silver concav'e speculum, designed to re- 
flect tbe light from the mirror on opaque objects \ it 
should only be used with the shallow magnifiers. It is 
applied in different ways to the compound microscope \ 
sometimes to a tube similar to that represented at X, 
which slides on the lower part of tbe body \ sometimes 
it is screwed into tbe ring of the piece Q ^ tbe pin 
of this generally fits into one of tbe holes in the stage. 

When this speculum is used, the slider-holder should be 
removed. 

I, a Rsh-pan, whereon a small fish may be fastened, 
in order to view the circulation of the blood : its tail 
is to be spread across the oblong bole at the smallest 
end, and tied fast by means of the ribbon fixed there- 
to, by shoving tbe knob which is on tbe back of it 
through the slit made in the stage \ the tail of the fish 
may be brought under tbe lens which is in use. 

K, a cylindrical piece, intended for tbe solar opaque 
microscope \ by pulling back tbe spiral spring, smaller 
or larger objects may be confined in it. 

A pair of triangular nippers for taking hold of 
and confining a large object. 

L, a long steel wire, with a small pair of pliers 
at one end and a steel point at the other: the wire slips 
backwards or forwards in a spring tube, which is af- 
fixed to a joint, at tbe bottom of which is a pin to fit 

one 
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Vlcty>- lioles in the stage ; tliis pioct* is ^sed to con- 

scope. fine small objects. 

■■ /, A small ivory cylinder that fits on the pointed end 

of the steel wire L *, it is designed to receive opaque 
4>l)ject8. Light-coloured ones are to be stuck on the 
dark side, and vice versa. 

M, a convex lens, which fits to the stage by means 
of the long pin adhering to it. This piece is designed 
to collect the light from the sun or a candle, and to 
•tbrow them on any object placed on the stage \ but it 
is very little used at present. 

N, a brass slider, into which is fitted a flat piece of 
glass, and a brass slider containing four small glasses, 
one or two of them concave, the others flat \ it is de- 
signed to confine small living objects, and when used is 
to be placed between the two upper plates of the slider- 
holder. 

O, a glass tube to receive a small fish, &c. 

Pj, represents one of the ivory sliders, wherein -ob- 
jects are placed between two piece^of talc, and con- 
fined by a brass ring. 

Q, a piece to hold the speculum H : (his piece is ge- 
nerally fitted to the microscope represented at fig. 1 2. 

R, a pair of ibreeps, to take up any occasional ob- 
ject. 

S, a camePs hair pencil to brush the dust off the 
glasses *, the upper part of the quill is scooped out, to 
take up a drop of any fluid, and place it on either of 
the glasses for examination. 

T, an instrument for cutting thin transverse sections 
of wood. It consists of a wooden base, which supports 
fiiur brass pillars ^ on the top of the pillars is placed a 
flat piece of^brass, near the middle of which there is a 
Uianguiar hoie. 

A sharp knife, which moves in a diagonal direction, 
is fixed on the upper side of^ the afore-mentioned plate, 
and in such a manner that the edge always coincides 
with the surface thereof. 

The knife is moved backwards and forwards by 
means of the handle a. The piece of wood is placed 
io the triangular trough which is under the brass 
plate, and is to be kept steady therein by a milled 
screw which is fitted to the - trongl) ^ the wood k 
to be pressed forward for cutting by the -micrometer 
screw b. 

The pieces -of wood should be applied to this in- 
strument immediately being taken out of the 
ground, or else^hey should be soaked for some time in 
water, to soften them so that they may not hurt the 
ledge of the knife. 

When the edge of tlic knife is brought in contact 
witb the piece of wood, a small quantity of spirits of 
wine should be poured on the surface of the wood, to 
prevent its curling up ^ it -will also make it adhere to 
the knife, from which it may be removetl pi:pS9ing a 
piece of blotting paper on it. 

y. An appendage to the cutting engine, wbtcli is to 
be used instead of the micrometer screw, being prefer^ 
red to It by some. It ts placeid over the triangular 
bole, aad kept flat down upon the surface of the brass 
plate, while the piece of wood is pressed against- a cir- 
cular piece of brass which is on the under side of it. 
This circular piece of brass is fixed to the screw, W 
which its distance from the flat plate on which the knito 
moYts may be regulated. 
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s;,'An ivory box, containing at one end spare talc 
for the ivory slider, and at the other spare rings i‘ur 
pressing the talcs together and tonfining tliem to the 
slider. 

Fluid microscopes have been also proposed •y the first, 
it would appear, was suggested by Mr Grey. This was 
formed of water, and an account of iWwill be found m 
N° 221, 223, Phil. Trans. An improved microscope, 
on a similar principle, has been invented by Mr Brew- 
ster, of which the foilopring is a description, taken 
from a note by the translator of miiy^8 Natural Plii- 
losophy. 

** A vertical bar (says Mr Gregory), is fixed upon 
a horizontal pedestal \ and from the top of this bar 
proceeds a horizontal prm, wfikb supports a circular 
case cohtaining the lenses j below this another horizon- 
tal arm slides np and down, capable of adjustment by ' 
means of a screw, and carrying the usual sliders to bold 
the object which It is proposed to examine ^ and upon ' 
the pedestal is fixed the frame of a mirror, which has 
both an inclined and a liorizontal motion, in order to 
illuminate any object upon the slider. The upper Ctr- 
eulmr case is hollow* and contains four or more plano- 
convex lenses, which are constituted e.ach of a drop of 
very pure and viscid turpentine varnish, taken up by 
the point of a piece of ^vood, and dropped upon a piece 
of very thin and well polished glass. The lenses thus 
formed may he made of any focal length by taking up 
a greater or a less quantity of fluid. The lower surface 
of the glass having been first smoked with a candle, the 
black pigment immediately below, the ienses is then to 
he removed, so that no light may pass but through the 
lenses. The piece of glass is then perforated at ks 
centre, and surrounded by a toothed wheel, which, 
when the wheel is pat in the upper circular screw, m^y 
be turned by a common endless screw, so that the fluid 
lenses shall Jic brought severally under an eye-aperture 
properly disposed, and any object be successfully exa- 
mined with a variety of magni^ing powers.” Note, 
p. 565. See also Ferguson’s Lectures by Brewster, 
'I'ul. ii. 
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After what has hcen related of microscopes, (hey 
Cannot be said to he complete without the valuable ad- 
dition of a micrometer ; for the use and advantages of 
which, see the article micrometer. 

Having presented our readers with descriptions of 
the various microscopes generally used, we think it our 
duty to point out to them those which we conceive to 
be best calculated to answer the purposes of science. 
The first which presents jtsejf to our mind is that of 
Eliis : It is better adapted than any other portable mi- 
croscope, to the purpose of' general observation ; simple 
in its construction, and generd in Its application. To 
those who prefer a double microscope, we should recom- 
mend that figured in "Plate CCCXXX VIII. fig. 1 2. 
If opaque objects, as insects, &c. be subjects of inves- 
tigation, the Lucemai Microscope claims the preference •, 
but if amusement alone guides the choice, the Sofoi' 
Microscope must be fixed upon. 

We shall now proceed to explain some necessary par- 
ticulars respecting the method of using microscopes ^ 
alter which, we sbdl subjoin an enumeration of the prin- 
C 2 cipal 
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Micro, cipal objects discovered or elucidated by their means, 
sc ope. On this subject Mr Adams, in bis Es9oy on the Micros 
scopcj has been very copious \ with a view, as he in- 
forms us, to remove the common complaint made by 
Mr Bak^, ** that many of those who purchase micro- 
scopes are so little acquainted with their general and 
extensive usefulness, and so much at a loss for objects 
to examine by them, that after diverting their friends 
some few tiroes with what tbe^ find in the sliders 
which generally accompany the instrument, or perha^ 
with two or three common objects, the microscope is 
laid aside as of little further value : whereas no instru- 
ment has yet appeared in the world capable of affording 
so constant, various, and satbfactory an entertainment 
to the mind.’* 

I. In using the microscope, there are three things 
necessary to be considered, (i.) The preparation and 
adjustment of the instrument itself. (2.) The pro^r 
quantity of light, and the best method of directing 
it to the object. (3.) The method of preparing the 
objects, so that their texture may be properly under- 
stood. 

I. With regard to the microscope itself, the first 
thing necessary to be examined is, whether the glasses 
be clean or not : if they are not so, they must be wiped 
with a piece of soft leather, taking care not to soil 
them afterwards with the fingers \ and, in placing 
them, care must be taken not to place them in an ob- 
lique situation. We must likewise be careful not to 
let the breath fall upon the glasses, nor to hold that 
part of the body of the instrument where the glasses are 
placed with a warm hand \ because thus the moisture 
expelled by the heat from the metal will condense upon 
the glass, and prevent the object from being distinctly 
seen. The oldect should be Imught as near the centre 
of the field of view as possible \ for there only it will 
be exhibited in the greatest perfection. The eye should 
be moved up and down from the eye-glass, of a com- 
pound microscope, till the situation is lonnd where the 
largest field and most distinct view of the object are to 
he bad : but every person ought to adjust the micro- 
scope to his own eye, and not to depend upon the situa- 
tion it was placed in by another. A small magnifying 
power should always be begun with \ by which means 
the observer will best obtain an exact idea of the situa- 
tion and connexion of the whole *, and will of conse- 
quence be less liable to form any erroneous opinion 
when the parts are viewed separately b^ a lens of greater 
power. Objects should also be examined first in their 
most natural position : for if this be not attended to, we 
shall be apt to form very inadequate ideas of the struc- 
ture of the whole, as well as of the connexion and use 
of the parts. A living animal ought to as little hurt 
or discomposed as possible. 

From viewing an object properly, we may acquire a 
knowledge of its nature : but this cannot be done with- 
out aa extensive knowledge of the subject, much pa- 
tience, and many experiments *, as in a great number 
•f cases the images will resemble each other, though 
derived from very different substanees. Mr Baker 
therefore advises us not to form an opinion too suddenly 
^fter viewing a roici*oscopJcal object ^ nor to draw our 
inferences till after repeated experiments and examina- 
tions of the object in many different lights and positions \ 
la pass AD judgment upon things extended by force, or 



contracted by dryness, or in any manner out of a aa- Mkr*. 
tnral state, without making suitable allowances. The scope, 
true colour of objects cannot be properly determined*'”' ^ "" 
by very great magnifiers j for as the pores and interstices 
of an object are enlarged according to the magnifying 
power of the glasses made use of, the component parti*- 
cles of its sttl^ance will appear separated many thou- 
sand times farther asunder than they do to the naked 
eye : hence the reflection of the light from these parti- 
cles w'ill be very differeat, and exhibit different colours^ 

It is likewise somewhat difficult to observe opaque ob- 
jects \ and as the apertures of the larger magnifiers are 
but small, they are not proper for the purpose. If an 
object be so very opaque, that no light will pass through 
it, as much as possible must be thrown upon the up- 
per surface of it. Some coosideratioo is likewise ne- 
cessary in forming a judgment of the motion of living 
creatures, or even of fluids, when seen thnuigh the 
microscope \ for as the moving body, and the space 
wherein it moves, ^e magnified, tlie motion will also 
be increased. 

2. On the management of the light depends in a 
great measure the distinctness of the vision : and as, in 
order to have this io the greatest perfection, we must 
adapt the quantity of light to the nature of the object 
and the ftx^ of the magnifier, it is therefore neoes- 
sa^ to view it in various degrees of light. In some 
objects, it is difficult to distinguish between a promi- 
nence and a depression, a shadow or a black stain : or 
between a reflection of light and whiteness, which is 
particularly observable in the «eye of the libellula and 
other flies : all of these appealing very differmit in one 
position from what they do in another. The bright- 
ness of an object likewise depends on tbe quantity of 
light, the distinctness of vision, and on regulating tbe 
quantity to tbe object \ for some will be in a raaoner 
lost in a quantity of light scarcely sufficient to render 
another visible. 

There are various ways in which a strong light may 
be thrown upon objects j as by means of the sun and 
a convex lens. For this purpose, the microscope is 
to be placed about three feet from a southern window ^ 
then Ud^e a deep convex lens, mounted on a semicircle 
and stand, so that its position may easily be varied : 
place this lens between tbe object and tbe window, so 
that it may collect a considerable number of solar rays, 
and refract them on the object or the mirror of the 
microscope. If the light thus collected from the sun 
be toe powerful, it may be lessened by placing a piece 
of oiled paper, or a piece of glass lightly grayed, be- 
tween the object and lens. Thus a proper degree of 
Hght may be obtained, and diffused equally all over 
the surface of an object : a circumstance which ought 
to be particularly attended to \ for if vhe light be 
thrown irregolarly upon it, no distinct view can be 
obtained. If we mean to make use of the solar lighti 
it will be found convenient to darken tbe room, and 
to reflect tbe ravs of the sun on tbe ahove-mentiooed 
lens by means of the mirror of a solar microscope fix- 
ed to the window-shutter : for thus tbe observer will 
be enabled to preserve the light on his subject, notwith- 
standing the motion of tlie sun. But by reason of this 
rootiou, and the variable state of tbe atmosphere, so- 
lar observations are rendered both tedious and incon-. 
venlent ; whence it will be proper for .the observer lo> 
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IficfD. be famished with a Urge tin Untboniy formed some- 
Kope. thing like the common magic lanlhom, capable of 
' * containing one of Argand’s lamps. Thisy however, 
oQght not to be of the fountain kind, lest the rarefac- 
tion of the air in the ianthora shonld force the oil over. 
There ought to be an aperture in the front of the 
Unthom, which may be moved up and down, and be 
Capable of holding a lens; hy which means a pleasant 
and dniform as well as strong light may easily be pro- 
cured. The lamp should likewise move on a rod, so 
that it may he easily raised or depressed. This Ian- 
thorn may likewise be naed for man^ other purposes ; 
as viewing of pactnres, exhibiting microscopic objects 
on a screen, &c. A weak light, however, is best for 
vieiRDg many transparent objects : among which we 
may re^on the prepared e}'es of flies, as well as the 
aaimalcoles in fluids. The quantity of iigbt from a 
lamp or candle may be lessened by removing the mi- 
croscope to a greater distance from them, or by dimi- 
nisbtng die strength of the light which falls upon the 
objects. This may very oonveniendy be done by 
pieces of black paper with circular apertures of differ- 
ent sizes, and facing a larger or smaller one upon the 
reflecting mirror, as occasion may require. Tbere^ is 
an oblique situation of the mirrors, which makes like- 
wise an obiiqfne reflection of the light easily discovered 
by practice, (but for which no general role can be giv- 
en in theory) ; and which will exhibit an object more 
distinctly than any other position, showing the surface, 
as well as those parts through which the light is trans- 
mitted. The light of a lamp or candle is generally 
better for viewing microscopic objects than day light ; 
it being more easy to modify the former than the lat- 
ter, a^ to throw it upon the objects with difierent de- 
grees of density. 

3. Swammerdam has excelled in the preparation of 
objects almost all other investigators. Neither difficulty 
nor disappointment conld make him abandon the pur- 
suit of any object ontR he bad obtained a satisfactory 
idea of it. But unhappily the methods he used in pre- 
paring his objects for the microscope are now entirely un- 
known. Boerhaave examined with the strictest atten- 
tion all the letters and manuscripts of Swammerdam 
which he could And ; but bis researches were far from 
being successful. T^ following are all the particulars, 
which have thus come to the knowledge of the pub- 
lic. 

For dissecting smali insects, Swammerdam had a 
brass table made by S. Muschenbroeck, to which were 
affixed two brass arms moveable at pleasure to any part 
of it. Tbe upper part of these vertical arms was con- 
structed in such a manner as to have a slow vertical 
motion ; by which means the operator could readily 
alter their height as he saw convenient. One of these 
arms was to bold the minute objects, and the Other to 
apply the’ microscope. 

The lenses of Swammerdam’s mieroscopes ^ere of 
various sizes as well as foci : but alt of them the best 
that conld be procured, both for the transparency of 
the glass and the fineness of the workmanship. His 
iAseivatioas were alwaya begun with the smallest mag- 
nifiers, from which he proceeded to tbe greatest ; but 
io the use of them, he was so exceedingly dexterous, 
that be made every observation subservient to that which 
auccccded it, and all of them to the confirmation of 



each other, and to the completing of the description. Sfierc. 
His chief art seems to have been in constructing scis- scope, 
tars of an exquisite fineness, and making them very ' » ' 
sharp. Thus be was enabled to cut very minute ob- 
jects to mneh more advantage than eould be done by 
knives and lancets ; for these, though ever so sharp and 
fine, are apt to disorder delicate substanees by dis- 
placing some of tbe filaments, and drawing them af- 
ter them as they pass through the bodies ; but the 
scissars cut them all equally. The knives, lancets, 
and styles he made use of in bis dissections, were so 
fine that be could not see to sliarpen them without 
the assistance of a magnifying glass;, but with these 
he could dissect tbe intestines of l^s with tbe same ac- 
curacy that the beet anatomists can do those of large 
animals. He made use also of very small glass tubes 
no thicker than a bristle, and drawn to a very fine 
point at one end, but thicker at the other. These 
were for the purpose of blowing ^p, and thus render- 
ing visible, tbe siiudlest vessels which could be discover- 
ed by the microscope ; to trace their courses and com- 
munications, or sometimes to inject them with coloured 
liquors. 

Swammerdam sometimes made use of spirit of wine, 
water, or oil of turpentine, for suflbeating the insects 
be wished to examine ; and would preserve them for 
a time in these liquids. Thus he kept the parts from 
putrefying, and gave them besides such additional 
strength and firmness, as rendered the dissections much 
more easy than they would otherwise have been. Hav- 
ing then divided the body transversely with the 
scissars, and made what observations he could with- 
out farther dissectiou, he proceeded to extract the 
intestines carefully with very fine instruments, to 
wash away the fat in tbe like careful manner ; and 
thus to put the parts into such a state as would > 
best expose them to view ; but these operations are 
best performed while the insects are in their nympha 
state. 

Sometimes the delicate viscera of the insects, after 
having been suffocated as above mentioned, were put 
into water : after which, having shaken them gently, 
he procured an opportunity of examining them, espe- 
cially the air vessels, which last he could thus separate 
entire from all the other parts, to the admiration of 
all who beheld them : as these vessels cannot be di- 
stinctly seen in any other manner, or indeed in any 
way whatever, without injuring them. Frequently al- 
so he injected water with a syringe to cleanse tbe parts 
thoroughly, aftw which he blew them up with air and 
dried tliem ; thus rendering them durable^ and fit for 
examination at a proper opportunity* Sometimes he 
made very important discoveries, by examining insects 
which he had preserved for several, years in. balsam. 

Other insects he punctured with a very fine needle ; 
and after squeezing out all their moisture through die 
holes made in this manner, he filled them with air, 
by means of very slender glass tubes ; then dried them 
in the shade ; and lastly, anointed them wkh oil of spike 
in which a little rosin had been' dissolved ; and by 
which means they for a long time retained their pro- 
per forms. He was likewise in possession of a singular 
secret, by which he could preserve the limbs of insects 
as limber and perspicuous as ever they bad been. He 
used to make a small puncture or incision in tbe tails of 
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Micro- worms ; and after having with great caoilon squeeaed 
^ope. out all the humours^ as well as great part of the viscera, 

" ^ he injected them with wax in such a manner as to give 
them the appearance of living creatures in peifect 
heath. . He 'found that the fat of all insects was entire- 
ly dissolvable ip oil of turpentine > hy which means he 
was enabled plainly to discern the viscera ^ though, 
after this dissolution, it was necessary to cleanse and 
wash them frequently in clean water. In this manner 
he would frequently have spent whole days ic the prepara- 
tion of a single caterpillar, and cleansing it from its fat, 
in order to discover the true situation of the insect's 
heart. He had a singular 4 iexterity in stripping off the 
skins of caterpillars that were on the point of spinning 
their cones. This was done by letting them drop by 
their* threads into scalding water, and then suddenly 
withdrawing them, llius the epidermis peeled off 
very easily ^ and, when this was done, he put them 
into distilled vinegar and spirit of wine mixed together 
in equal proportions f which, by giving a -due degree 
of firmness to the parts, gave him an opportunity of 
separating them with very little trouble from ^he exu- 
viae, without any danger to the internal parts. Thus 
the nympha could be shown to be wrapped up in the 
Caterpillar and the butterfly in the nympha ^ and there 
is little doubt that those who look into the works of 
Swammerdam, will be amply recompensed, whether 
they consider the unexampled labour or tbq piety of tlie 
author. 

M. Lyonet, an eminent naturalist, usually drowned 
the* insects he designed to examine ; by which means he 
Was* enabled to preserve both the softness and transparen- 
cy of the parts. According to him, the insect, if very 
small, viz. one-tenth of an inch, or little more, in 
length, should be dissected on a glass somewhat concave. 
If It should he suspected that the insect will putrefy hy 
keeping for a few days, spirit- of* wine > diluted with 
water must be substituted instead- of pure water. The 
insect must be suffered to dry j after which it may * 
be fastened by a piece of soft wax, and again covered 
with water. — Larger objects should be placed in a 
trough of thin wood ^ and for ibis purpose the bottom 
of a common chip box will answer very well ^ only 
surrounding the edge of it wilh^sofit wax, to keep in 
the water or other fluid employed in preserving the in- 
sect. The body is then to be opened : and if the parts 
are soft like those of a caterpillar, they should be turn- 
ed back, and fixed to the trough by small pins, which 
ought to be set by a small pair of nippers. At the 
same time^ the skin being stretched Jby another pair of 
finer ibreep,. the insect must be put into water, and 
dissected therein, occasionally covering it with spirit 
of wine. Thus the subject will bo preserved in per- 
fection, 80 that its parts may be gradually unfolded, no 
other change being perceived than that the soft elastic 
parts become Miff and. opaque,, while some others lose 
, their colour. 

The foUowing iostruments were made use of hy M. 
Lyonet in his dissection of the Chenille de Saule, ^ A 
pair of scissars as small as could be made, with long and 
fine arms : A pair of forcep, with their ends so . nicely 
adjusted, that they could easily lay hold of a spider's 
tlmad, or a grain of sand : Two fine steel needles fixed 
in wooden handles, about twp inches and three quarters 
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in length ^ which were the most generally useful instm* Mirrr- 
ments he employed. scope. 

Hr Hooke, wlio likewise made many microscopic v — 
observations, takes notice, that the iconnnon ant or 
pisroire^s much more tronld^ome to draw than other 
insects, as it is extremely difficult to get the. body in a 
quiet natural posture. If its feet be fettered with wax 
or glue, while the animal remains alive, it so twists its 
body, that there is no possibility of gaining a proper 
view of it ^ and if it be killed before aU^ -observation 
is made, the shap is often spoiled before it can be exa- 
mined. The bodies of many minute insects, when their 
life is destroyed, instantly shrivel up ; and this is ob- 
servable even in plants as well as insects, the. surface 
of these small bodies being affected by the least change 
of air^ which is prticuli^y the case wkh the ant^ M 
this creature, however, be dropped into rectified spirit 
of wine, it will instantly be killed y . and when it is tar- 
ken out, the spirit of wine evaprates, leaving the ani- 
mal dry, and in its natural posture, or at least in such 
a state, that it may easily be placed in whatever pos- 
ture we please. 

Parts of Insects, The-ivings^ in many insects, are so 
transparent,. that they require no previous prepration : 
bu£ some of those that are folded np under efyira or 
cases, require a *consideFableehase of dexterity to unfold 
them for these wingSNare^atnrally endowed with such 
a spring,^ that they immediately fold themselves again, 
unless care * be taken to prevent them. The wing of 
the earwig, when expnded, is of tolerable size, yet 
is folded up under a ^case not one-eighth pit of its 
bulk j and the texture of this wing renders it difficult 
to be unfolded* This is- done wkh the least trouble 
immediately after the insect is. killed. Holding then 
the creature by the diorax, between the- finger and the 
thumb, with a -blunt- pointed pin endeavour- gently to 
opn it, byspreading^t over the forefinger, and at the 
same time gradually sliding the thumb over it. When 
the wing is. sufficiently expanded, seprate it from tie 
insect by a sharp knife or a pir of scissars. The wing 
should be pressed for some lime between the 'thumb and 
finger before it be removed ^ it should then he placed 
between two pieces of ppr,- and <ogaMi ' pressed for at 
least an hour after which time^ as there will be no 
danger of its ^-folding, up any more, it may be put 
between the talcs, and applied to the micrescop. 

Similar care is requisite in displaying the wings of the 
notonecta and othen water insects, as well os most kinds 
of g^lli* 

The imnute scales or feathers^ which cover tlie 
wings of moths or butterflies, afford very beautiful ob- 
jects for the microscop. Those from one part of the 
wing firequently differ in sbap from sneb as are taken 
from other prta) and near ibe thorax, shoulder, and 
on the fringes of the wings, we generally meet with 
hair instead of scales. The whole may be brushed 
off the -wing, upn a piece of ppr, ^ by ^ means of 
a camel's hair pncil ; after which the hairs can be 
separated with the assistance of a common magnifying 
glass. 

It is likewise a matter of considerable difficulty to 
dissect- proprly the > proboscis of insects, such as the 
gnat, tabanus, &c. and the expijuient must be repat- 
ed a great number of times, belere the structure and si- 
tuation 
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toation of the ’]»art9 can be thoroughly inveatigatedy as 
the observer will frequently discover In one what he 
could net mx another. The collector of the bee^ which 
forms a very curious object, ought to be first carefully 
washed in spirit of turpentine ^ by which means it will 
be freed fiiom the unctuous matter adhering to it : 
when dry, it is again to be washed with a camePs hair 
pencil to disengage and bring forward the small hairs 
which form part of this microscopic beauty. The best 
method of managing the stings of insects, which are in 
danger of being broken by reason of their hardness, is 
to soak the case and the rest of the apparatus for some 
time in spirit of wine or turpentine ; then lay them on 
a piece of paper, and with a blunt knife draw out the 
sting, holding the sheath with the nail of the finger or 
any blunt instrument^ but great care is ueoessary to pre* 
serve the feelei's^ which' when cleaned add much to the 
beauty of the object. The heard oi the lepas anatifi:ra 
is to be soaked in clean soft water, frequently brushing 
it while wet with a camel’s hair pencil : after it is 
dried, the brushing must be repeated with a dry pencil 
to disengage and separate the hairs, which arc apt to 
adhere together. 

To view to advantage the fal^ brains^ and other si- 
milar substances, Dr Hooke advises to render the sur- 
face smooth, by pressing it between two plates of thin 
glass, b^ which means the matter will be rendered 
much thinner and more transparent : without this pre- 
caution, it appears confused, by reason of the parts 
lying too thick upon one another* For muscular fibres^ 
take a piece of the flesh, thin and dry ; moistemit with 
warm water, and after this is evaporated the vessels 
will appear more plain and distinct \ and by^peated 
maceraltons they appear still more so. The esuvia of 
insects aflTord a pleasing object, and reqnire but little 
preparation. If bent or curled up, they will become so 
relaxed by being kept a few hours ii>a moist atmosphere, 
that you may easily extend them to their natural po- 
sitioDS } or the steam of warm water will answer the 
purpose very well. 

Tbe of insects in general form very carious and 
beautiful objects. Those of the libellula and other flies, 
as well as 01 the lobster, Sec. must first be cleaned from 
the blood, &c. after which they should be soaked' in 
water for some days : one or two skins are then to be 
separated from the eye, which would be otherwise too 
opaque and confused ^ but some care is requisite in this 
operation ^ for if the skin be rendered too thin, it is 
impossible to form a proper idea of the organization of 
the part. In some sobstances, however, the organiza- 
tion is such, that by altering the texture of ihe part, we 
destroy .the objects which we wish to observe^ Of this 
sort arc the nerves, tendons, muscular fibres, many ef 
which are viewed to most advantage when floating in 
some transparent fluid. Thus very few of the muscular 
fibres can be discovered when we attempt to view them 
in the open air, though gi*eat numbers may be seen 
if they be placed in water or oil. By viewing the 
thread of a ligament in this manner, we find it com- 
posed of a vast number of smooth round threads lying 
close together. Elastic objects should be pulled or 
stretched out while they are under the microscope, that 
tbe texture and nature of those parts, the figure of 
which is altered by being thus pulled out, may be more 
fiilly discovered* 



Other obfeets. To examine bones by the imeroseope, jvficro- 
they should first be viewed as opaque objects : but af- scope, 
terwards, by procuring thin slices of them, they may 
be viewed as transparent. The sections should be cut 
in all directions, and be weU washed and cleaned j and 
in some cases maceration will be useful, or the bones 
may be heaited red hot in a clear fire, and then taken 
out ; by which means the bony cells will appear more 
conspicuous. Tbe pores of the skin may be examined by 
cutting off a thin slice of the upper skin with a razor, 
and then a second from the same place ^ epplying the 
latter te the microscope. The lizard, gnana, &c. have 
two skins, one very transparent, the other thicker and 
more opaque ^ and, separating these two, you obtaiii 
ve^ bMuti fill objects. 

To view the scales tf fish to advantage, they ought 
to be soaked in water for a few days, and then care- 
fully rubbed to clean them firom tlie skin and dirb 
which . may adhere to them. The scales of the eel are 
a great curiosity ^ and the more so, as this creature 
was not known to have any scales till they were discos 
vered by the microscope. The method of discovering 
them is this. Take a piece of tbe skin of an eel firomr 
off its side, and spread it while moist on a piece of 
glass, that it may dry ^ very smooth : when Urns dried, 
the surface will appear all over dimpled or pitted by 
tbe scales, which lie under a sort of coticle or thin 
skin j whiclvmay be raised with the sharp point of a^ ‘ 
penknife, together with the scales, which will then 
easily slip out ^ and thus we may procure as many as 
we please. 

The leaves of many trres, as weU as of some plants,^ 
when dissected, form a very agreeable object. In or* * 
der to dissect them, take a few of the roost perfect 
leaves you can find, and place them in a pan with cleair 
water. Let them remain there three weeks^ or a^ 
month, without changing the water : then take them 
up \ and if they feel very soft, and almost Imtten, they 
are sufficiently soaked. They roust then be laid on » 
flat- boards and holding them by the stidk^ draw the^ 
edge of a knife over tbe upper Me of the leaf, which< 
will take off most of tbe skin. Then turn the leaf, an4 
do tbe same with the under side j and when tbe slun is 
taken off on both sides, wash out the pulpy matter, andr 
tbe fibres will be exhibited in a very beautiful mao* 
ner. The leaf may be slit into two parts, by split- 
ting the stalk ^ and the skins peeled from the fibres 
will also make a good object. This- operation is bestr 
performed in the autumn ) tbe fibres ofi tbe leaves ar» 
much stronger at that season, and less liable to^ be' 
broken.— Tne internal structure of shells may be ob-' 
served by grinding them down on a bone : and all ores 
and minerals should be carefully washed and brushed' 
with a sniaiir brush, to remove any sordes that may ad-' 
here to them.^ 

To view the riirvf//a/fbn of the hlsody^ we must ob- 
Borve living animals of tbe most transparent -kind.*—' 

A small eel is sometimes used for this purpose } in^ 
which case it must be cleansed from the slime naturally: 
adbesing to it; after whieb it may^be pot into a tube' 
filled with water, were, it can « be viewed in a satis- 
factory manner. The tail of any other small fish may 
be viewed in tbe same manner, or put- upon a slip of 
flat glass, and thus laid before the microscope* By^ 
filling the tube with water when an eel is made use of^ 
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we pfeMU in a greet roeasnce the of the 

eaimel from soiiing the gless^ 

The particles of the blood form a very curious ob« 
jeot, and have boeii carefully viewed by different phi* 
losophers ^ who^ neveortfaeless, differ from one another , 
very much in their accounts of them. The best 
method of viewing these is to take a small drop of 
blood when warm, and spread it as thin as possible 
npon a flat piece of glass. By diluting it a little 
with warm water, some of the luge gfoboles wiff be 
separated from the smaller, and many cf them subdivid- 
ed > or a small drop of blood may be pat into a ca« 
pillary glass tube^ and theai ^aoed before' the micro- 
scope. Mr Baker advises warm milk as proper to be 
mixed with the blood y but Mr Hewson ddoted the 
blood with its own sernns : and hf this method be could 
preserve the small particles entire, and view them di- 
stinctly ^ and thus he found that fficy were not globnlar, 
as had been ima^ned by other anatomists, bnt foil. Ha- 
ving shaken a piece of the crassamentom of the blood 
la serum till the latter became a little coloured, he 
spread it with a soft hair pencil on a piece of thin glass, 
which he pbmed under the microscope, in such a amn- 
ner as not to be quite horizontal, but rather bifber 
at one end than the other. Thus the serum flows 
firom the higher to tbo lower part •y and, as it flows, 
some of the particles will be found to swim on their 
flat sides, and will appear to have a dark sfc^ in the 
middle ^ while others will turn over from one side to 
the other as they roU down the glass. Many cruel 
experiments have been tried in order to obsenre the 
ciroilatteii of the blood in living creatures, and an 
apparatus had been invented for viewing the circular 
tiott in the mesentery of a frog *y hot as this can an- 
swer no useful purpose, and w^ never be put in 
practice by persons of humanity, we forbear to men- 
tion it. 

n. Besides the objects for the microscope already^ 
mentioiied, there are innomerable others, some hardly 
visible, and others totally invisible, to the naked eye ^ 
and w^h therefore, in a more pecnliar senses are de- 
noininated. 

MicroKopic Ammals, They are the animalcules or 
moving bo^es in water, in which certain substances 
have been infused^ and of which there are a great 
many different kioi^. These animalcnla are sometimes 
found in water which we would call purey did not the 
microscope discover its minute inhabitants; hot not 
equally in all kinds of water, or even in all parts of the 
same kind of it. The surface of infosions are general- 
ly covered wkh a scum which is easily broken, but ac- 
quires thickness by standing. In this senm the groat- 
est number of animalcules are usually found. Some- 
times it is necessary to dilote the inffisaons ; but this 
ought always to be done with water, not only distill- 
ed, but viewed through a microscope, lest it should 
alw have anknaicnles in it, and thus prove a source of 
deception. It is, however, most proper to observe 
those miaute objects after the water is a little evapo- 
rated ; the attention being less diverted by a few ob- 
jects than when they appear in great number. One 
or two of the animalcales may be separated from the 
rest by placing a small drop of water on the glass near 
that of iatoion ; join them together by making a 
small connexion between them with a pin ; and as 
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soon as yoa perceivn that an animdcole has entered the 
clear drop, cot off the connexion again. 

Eds in paste are obtained by boiling a little flour ^ 
and water into the caostsience of bookbinders paste; 
then expoatng it to the air in an open vessd, and beat- 
ing it frequently together to keep the surface from 
mwing mouldy or hard. In a few da^s it will bn 
found peopled with myriads of little animals visible tn 
the naked eye, which are the eels in question. They 
may be preserved for a whole year by keeping the 
paste moistened with water ; and while this is done, 
the motion of the animals will keep the surfree from 
growing mouldy. Mr Baker directs a drop or two 
oi vinegar to be put into the paste now and then. 
When they are a]^lied to the mtcroscope, the paste 
must be dilated in a piece of water for them to swim 
in. 

Nomberiess anknalcoles are observed by the micro- 
scope in infusions of pepper. To make an infusion for 
this purpose, braise as much eoromon black pejqier as 
will cover the bottom of an open jar, and lay it there- 
on about half an inch thick : poor as much soft water 
into the vessel as will rise about an inch above the 
pepper. Shake the whole well together ; after which 
tb^ must not be stirred, but be left exposed to the 
air fenr a few days ; in which time a thin pellicle will 
be formed on the surfree, in which innumerable ani- 
mals are to be observed by the microscope. 

The micTosoopio animals are so difl^nt from those 
of the larger kinds, that scarce any smrt of analogy 
seems to exist between them ; and one would almost 
be tempted to think that they lived in consequence of 
laws directly opposite to those which preserve ouroelves 
and other visible animals in existence. They have 
been systematioally arranged by O. F. Muller ; though 
h is by no means probable that all the difl^nt oksM 
have yet been discovered. Suck as have been observ- 
ed, however, are by this author divided in the foUowmg 
manner : 

I. Such as have no estemai organs, 

1. Monas : Puncti forme. A mere point. 

2. Proteus : Mutabilis. Mutable. 

3. Volvox : Spbaericum. Spherical. 

4. Enchelis : Cylindracea. Cylindrical. 

5. Vibrio : Elongatum. Long. 

* IMfombranaceous. 

6. CycUdium : Ovale. Oval. 

7. Paramccinm : Oblongum. Oblong. 

8. Kolpoda : Sinuatum. Sinuous. 

9. Gonium : An^latum. With angles, 

lo. Bmrsaria. Hollow like a purse. 

II. Those that have external organs, 

* Naked, or not enclosed in a shell. 

1. Celrcaria : Caudatum. With a tail. 

2. Trichoda : Crinitum. Hairy. 

3. Kerona : Corniculatum. With horns. 

4* Himantopus : Cirratum. Cirrated. 

5* Leucophro : Ciliatum undique. Every part cili- 
ated. 

6. Vorticella : Ciliatnip apice. The apex ciliated. 

* Covered with a shell. 

7. Brachionus : Ciliatum apice. The apex ciliated* 

In 
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scope, order of the class ▼ermeSy viz. Injhiwria^ the generti 
• here enumetaeed have alrehdjT been noUeed according 
to an aitangemeht somewhat different, and a few of the 
species have been described. For the sake of those 
who wish to proseente microscopical inquiries, ynt shall 
introduce descrtpCioDS of a few more, and patticularlj 
those whose habitats lure known. 

I. Monas. 

This is by our author defined to be an invisible 
(to the naked eve)^ peUucid, simple, punctiform 
worm but of wnicb, small as it is, there are several 
species. 

The monos terma or geiattmsa^ is a small jellv- 
Hke point, which can be but inhperfectly seen by the 
single microscope, and not at all by the Compound one. 
In a foil figlit they totally disappear, by reason of 
their transparency. Some infusions are so fell of them 
that scarce the least empty space can be perceived J 
the water itself appearing composed of innumerable 
globular points, in which a motion may be perceived 
somewhat similar to that which is observed when the 
snnS rays shine oU the water ^ the whole multitude of 
ttOimals appearing in commotion like a hive of bees. 
This animal is very common in ditch-wator, and in 
almost all infesions either of animal or vegetable snb- 
stances. 

Mands aUnfuU or tdhida; white monas with a variable 
point. This appears like a white point, which through 
a high magnifier appears somewhat egg-shaped. The 
smaller end is generally marked with a black point, 
the situation of which is variable > sometimes it ap- 
pears on the large end, and sometimes there arc two 
bhiA Spots ill the middle. This species wne found in 
sea water, which had been kept through the whole 
wkiteri but was not Very fetid. No other kind of ani- 
ttalCnle Was found in it. 

U. The Proteus. 

Aa invisible, very simple, pellucid worm, of a variable 
form. 

The teftosy mninitg out into a fiee point. This is a 
pellucid gelatinous body, stored with black moletuleo, 
and likewise changing its figure, but in a more regular 
order thail the fimner. It first eatends itself in a 
straight line, the lower part terminating m a hrigha 
acute point. It appears to have no Intestines $ and 
when the globules are all collected in the uppgr part, 
U next draws the pointed end up toward the middle of 
6ie body, which assnines a round form. It goes 
through a number of different shapes, part of wMch 
are described nnder the article Animalcule. It is 
found in some kinds of river water, and appears con- 
fined almost entirely to one place, only bending side- 
wise. 

III. Fofoor. 

An invisible, very simple, peUocid, spherical worm. 

The punctum ; of a black colour, with a lucid point; 
This is a small globule, with one hemisphere opaque 
nod black, the other having a crystalline appearance ; 
nod a vehement motion is oSs^ved in the blaek part; 
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It moves as bn aU axis, frequently phasitig thvddgh thb flidfe. 
drop in this oMiinur* MaUy ate ofeen Ueed joined tw- leo^. 
getber in their passage through the water j fo me ii mb s 
tnoving bs in a little wbirlp^, alid than ■eparatfeg. 

They are found in great bumbara oh thb durfidm df 
fetid sea water. 

The ghbuhtSif with the hinder part aomewfant oh^ 
scure, sometinieB veiges a little towards the bval in its 
shape, having a slow flattering kind of ni o ti a ni hot 
more quick when disturbed. The intestines are but 
just visible. It is found in most vegetable infusions, 
and is ten times large ihab the mobat lens. 

The lunula^ with lunular molecules, is a small 
rouUdish transparent body, eonslsting of an inutuberkblb 
multitude of homogeneenW indteciiles of the shape of a 
oreseeut, witheut any eeMMa nyUgio.. It mevas Cbn- 
Wnoally In a twofald tnamleri via. of the molOonlea 
among one anolherv aid the whole masa turning slowly 
round. It is feaud in marshy planes in the b^naing 
of spring. 

IV. Mneheks* 

A simple, invisible, cylindflc worm. 

The vtrtdis^ or green enchelis, has an obtuse tall, 
the fore part terniinatilig iu ab atolfe tmneated angle \ 
the intestines are obscure and indistinct. It continually 
varies its motion, turning ^rom right to left. 

The punettferOf having the fere part ahtnse, the 
binder part pointed. It is opaque, and of a green ei^ 
lour, with a small pellucid spot in the fore part, in which 
two black points may be seen ) and a kind of donble 
band crosses the middle of the body. Ihc hinder part 
is pellucid and pointed, with an incision supposed to bt 
the mouth, at the apex of the fore part* It is found in 
marshes. 

The pttpu!oy with the fbVe part papillary, is found in 
dunghill water in November and December : it has a 
rotatory Ibotion Ob k lOngitodhldl k±ls^ Ubli iiteVea in an 
oblique direction tbrou^ the water. Both ends arc 
obtase) and the hinder part is inarked with a trans- 
parent circle, or circular aperture. 

V. P^ihrio^ 

A very simple, invisihley round, and ralher long 'worm. 

The UHeda Is found in most vegetAble inflisions id 
such numbers, that it seems to fill up almost the Whbld 
of their substance. It i4 sO Sftiall, that With the best 
magnifiers we can discern tittld fbofe thin an ob^caVh 
tremulous motion amOng them. It is more slender thid 
the inonns termi. 

The serpens^ with obtuse windings or flexures, 
found in river water, but seldom. It is slender and ge- 
latinous, resembling a serpentine line, with an intestine 
down the middle. 

The spirillum is exceedingly minute, and twisted id 
a spiral form, which seems to be Its natural shape, as it 
never Untwists itself, but moves forward in a straight 
line, vibrating the hind and fore parts. It was found 
in 1782 in aU infusion of the sonchus arvetisis. 

The verrmculus has a milky appearance, with an ob- 
tuse apex, and a languid undulatory motion, like that of 
the common worm. It is found in marshy water id 
D November, 
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Micro- Novembe^y but seldom. It is thought to be the animal 
mentioned by Leeuwenboeck as found in the dung of 
' ’ the frog and spawn of the male iibellula. 

liie $agitta^ with a setaceous tail, has a long and 
flexible body; broadest about the middle, and filled 
there also with gray molecules ; the fore part being 
drawn out into a thiii and transparent neck, and the 
upper end thick and black. It is found in salt water, 
and seems to move by contracting and extending its 
neck* 



veral globules, and has an oblique incision a little below Blicro^ 
the apex. scope. 

The iw, or crasMr, is found in an infusion of bay, * 
commonly about 13 hours after the infusion is made, 
and has a quick and vacillatory motion. Its body is yel- 
low, thick, and somewhat opaque ; curved a little in 
the middle, so that it resembles a kidney ; and full of 
molecules. When the water in which it swims is about 
to fail, it takes an oval form, is compressed, and at last 
bursts. 



VI. Cyclidium. 

A simple, invisible, flat, pellucid, orbicular or oval 
worm. 

The bulh^ or orbicular bri^t cyclidium. This is 
found occasionally in an infusion of hay. It is very 
pellucid and white, but the edges somewhat darker 
than the rest. It moves slowly, and in a semicircular 
direction. 

The miUutm is very pellucid, and splendid like cry- 
stal ; and of an elliptical figure, with a line through 
the whole length of it. The motion is swift, interrupt- 
ed, and fluttering. 

VII. ParanuBcium. 

An invisible, membranaceous, flat, and pellucid worm. 

The chrysalis is found in salt water, and diflers very 
little from the former, only the ends are more obtuse, 
and the margins are filled with black globules. 

The versutum is found in ditches, and has an oblong, 
green, and gelatinous body, filled with molecules ; the 
lower part thicker than the other ; and both ends ob- 
tuse. It propagates by division. 

Vm. Kolpoda. 

An invisible, pellucid, flat, and crooked worm. 

The lamella is very seldom met with. It resembles 
a long, narrow, and pellucid membrane, with the hind 
part obtuse, narrower, and curved towards the top. It 
has a vacillatory and very singular motion ; going upon 
the shai^ edge, not on the flat side as is usual with mi- 
croscopic animals. 

The gaUimla is found in fetid salt water ; and has 
the apex somewhat bent, the belly oval, convex, and 
striated. 

The rostrum is found, though seldom, in water 
where the lemna grows ; and has a slow and horizontal 
motion. The fore part is bent into a kind of hook ; 
the hind part obtuse, and quite filled with black mole- 
cules. . 

The triquetra was found in salt water, and appears 
to consist of two membranes ; the upper side flattened, 
the lower convex, with the apex bent into a kind of 
riioulder. 

The animats is found on the sea-coast, and has an 
^pCic mass in the middle, but is not folded like the 
former. The margin of the fore part is notched from 
the top to the middle ; the lower part swells out, and 
contracts again into a small point. 

Thft cuctUhilus is found in an infusion of the sonchus 
arrmisis. It is very pellucid and crystalUne, with se- 



IX. Gonium, 

An invisible, simple, smooth, and angular worm. 

The pulvinatum is found in dunghills ; and appears 
like a little quadrangular membrane, plain on both 
sides ; but with a large magnifier it appears like a bol- 
ster formed of three or four cylindric pillows sunk here 
and there. 

The corrugatum is found in various kinds of infu- 
sions ; and is somewhat of a square shape, very small, 
and in some positions appears as streaked. ^ 

The truncatum is found chiefly in pure wiifer, and 
then but seldom. It has a languid motion, and is much 
larger than the foregoing. The fore part is a straight 
line, with which the sides form obtuse angles, the end 
of the sides being united by a curved line. The inter- 
nal molecules are of a dark green, and there are two 
little bright vesicles in the middle. 

X. Bursaria* 

A very simple, hollow, membranaceous worm. 

The truncatella is visible to the naked eye ; white, 
oval, and truncated at the top, where there is a large 
aperture descending towards the base. Most of them 
have four or five yellow eggs, at the bottom. They 
move from left to right, and from right to left ; ascend- 
ing to the surface in a straight line, and sometimes roll- 
in^^bout while they descend. 

The hullina is pellucid and crystalline, having splen- 
did globules of different sizes swimming about with it. 
The under side is cCnvex, the upper hollow, with the 
fore part fonning a kind of lip. 

The himndinella has two small projecting wings, 
which give it somewhat of the appearance of a bird : 
and it moves something like a swallow. It is invisible 
to the naked eye ; but by the microscope appears a 
pellucid hollow membrane. 

The duplella was found among duckweed, and ap- 
pears like a crystallioe membrane folded up, without 
any visible intestines except a small congeries of points 
under one of the folds. 

XI. Ccrcaria. 

An invisible transparent worm with a tail. 

The gyrinus greatly resembles the spermatic animal- 
cules. It has a white gelatinous body ; the fore part 
somewhat globular; the hind part round, long, and 
pointed. Sometimes it appears a little compressed on 
each side. When swimming it keeps its tail in conti- 
nual vibration like a tadpole. 

The gibba is found in the, infusions of hay and other 

vegetables ; 
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vegetables ; and h smally opaque, gelatinous, wbtte, 
and T?Ithou» any vkible intestines. 

The iagtaetm is found in salt water, and Is remarkable 
for changing the shape of its body : sometimes it ap- 
pears spherical, sometimes like a long cylinder, and 
sometimes oval. It is white and geiatinons, the tail fi- 
liform and flexible, the upper part vibrating violently. 
A pellucid globule may be observed at tlie b^y and 
two very small black points near the top. 

The tm'hOf with a tail like a bristle, is fonnd among 
duckweed. It is of a talty appearance, partly oval and 
nartly spherical ; and seems to be composed of two glo- 
bolar bodies, the lowermost of whith is the smallest, 
and it has two little black points like eyes on the upper 
part. The tail is sometimes straiglit, $ometimestumed 
back on the body. 

The poduria is found in November apd December, 
in marshy places covered with lemna. It is pellucid 5 
and seems to consist of a head, trunk, and tail : the 
head Tesemhies that of a herring *, the trunk is ventri* 
cose and full of intestines, of a spiral form and black 
colour. Die tail most commonly appears to be divided 
into two bristles. The intestines are in a continuail 



The vircscens is a large, pear-shaped, grcenlsb-co- 
loured animalcule, filled with opaque molecules, and co- 
vered with short hairs \ generally moving in a straiglit 
line. It is found in salt water. 

The bursata is found in salt water, and is similar in 
many respects to the former. It is of a long oval sha^, 
bulging in the middle, and filled with green molecnl^, 
everywhere ciliated except at the apex, which is trun- 
cated and shaped somewhat like a purse ^ the hairs are 
sometimes collected into little fascicles. 

The postftuma is globular, and covered as it were 
with a pellucid net ^ is found in fetid salt water. 

The stgnata is common in saltwater in the months of 
November and December. It is oblong and subfippres- 
sed, with a black margin filled with little molecules, 
but more particularly distinguished by a curved line in 
the middle somewhat in the shape of the letter S ^ one 
end of which is sometimes bent into tfie form of a small 
spiral. 

Xlll. Tricioda. - . 

An Invisible, pellucid, hairy worm. 



Micro 

icope 



motion when -the body moves, and by reason of their 
various shades make it appear very rough. There are 
likewise some hairs to be perceived. It turns round as 
upon an axis when it inov'es. 

■ The viridis is found in the spring in ditches of stand- 
ing water^; and in some of its states has a considerable 
resemblance to the last, but has a much greater power 
of changing its shape. It is naturally cylindrical, the 
lower end sharp, and divided into two parts ^ bpt some- 
times contracts ibeiiead and tail so as to assume a 9 phe» 
rical figure. 

The Ktifera is found in salt water, but seldqm. 
It is small, the body rather opaque, and of a round fi- 
gure. The upper part is bright, and smaller than the 
rest: the trunk is more opaque; the tail* sharp, and 
near it a little row of short hairs. It has a slow rotato^ 
ry motion. 

The kirta was likewise found in salt water. It is 
opaque and cylindrical ; and when in motion, the body 
appears to be surrounded with rows of small hairs sepa*> 
rated from eaeh other. 

-The pUurfmecUn is found in water which has been 
^ept for several months. It is membranaceous, rouifd- 
ish, and white, with two blackish points in the fore 
part, the hinder part being furnished with a slender 
sharp tail. It hasxirlmular hitestincrs of different sizes 
in the middle ; the larger of them bright. Tiie mo- 
tion is vacillatory; ai^ in swimming it keeps one 
edge of the lateral memlmne upwards, the dther folded 
down. 

The tr^poi is flat, peMoeid, triangolar, having each 
angle of the base or fore part bent down into two linear 
arms, the apex of the triangle prolonged into a tail. It 
is found in salt water. 

XII.. LeucopAra, 

An invisible, pellucid, and ciliated worm. 

The mannUa is of a daik colour, and filled with glo- 
bular molecules ; short hairs are curved inwards ; and 
it occasionally projects and draws in a little white pro^ 
tnberance. It is pretty common in marshy water* 



The gyrfnvs is one of the smallest of this mnus, and 
is found in saltwater. It is smooth and free trom hairs, 
except at the fore party where there are a few. 

The fi^ra was found in salt Water, and has an opaque 
body ; but when at rest , one side appears pellucid. 
When in violent motion, it seems entirely black. 

The pubes is found in water where duckweed grows, 
chiefly in the month of December. It has a buuch 
above the hind port marked with black spots, depressed 
towards the top, a ^little folded, and somewhat convex 
on the under part. The apex is furnished with hairs, 
but they are seldom visible till the creature is in the 
agonies of death, When it extends and moves them ve- 
hemently, apd attempting as it were to draw in the vciy 
last drop df water. 

'The patens is found in sale water ; and is of a long 
cylindrical shape, filled with molecules, the fore part 
bright and clear, with a long opening near the top which 
tapers to a point, and is beset with hairs. 

The striata is found in the month of December in 
river .water. It is a^autiful animalcule, of a fox co- 
lour. It IS of an oblong shape, the lower end some- 
what larger than the other. It has a set of streaks 
running from one end to the other, and at the abdo- 
men a double row of little eggs lying in a transverse di- 
rection. 

The uvula is found in the infusion of hay and other 
vegetables. It is six times longer than broad, round, 
flexuous, of an equal size,'^tbe greater part;fiHed with 
Obscure molecules ; the fore part rather empty, with 
an alimentary canal and lucid globules near the middle. 
The margin of the fore part is covered with short 
hairs. 

The linter is found in an infusion of old grass. It is 
egg-shaped, oblong, with both extremities raised so that 
the bottom becomes convex, and the upper part de- 
pressed like a boat : it is of different shapes at different 
ages, and sometimes has a rotatory motion. 

•The paxiUus is found in salt water ; and is long, full 
of gray molecules } the fore part truncated and hairy, 
and rather smaller than the other. 

The vermicularis is found in river water ; and is pel- 
D 2 lucid 
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lucid in the fore part, with the hind part full of mole- 
culea. 

The meUtiBa is found in salt water, but very rarely. 
It is oblong, ciliated, with a globular apex, a dilatable 
nech^ and a kind of peristaltic motion perceivable with- 
in it. 



The perillum is frequently found in marshes. It is 
cylindrical, pellucid, muscular, aud cajmble of being 
folded up. It appears double \ the interior part full of 
molecules, with an orbicular muscular appendage, which 

cap opjsn and shut, and which forms the mouth. The 
external part is membranaceous, pellucid, dilated, and 
marked with transverse streaks \ and it can protrude or 
draw in the orbicular membrane at pleasure, ^me 
have four articulations in the tail, others $ve \ and it 
has two pairs 0^ bristles, one placed at the second joint, 
the other at the last. 

The delphis is found in river water. It is smooth, 
peDocid, having the fore part dilated into a semicircle, 
gradually decreasing in breadth towards the tail. The 
front is hmrjn the hairs standing as rays from the se- 
micircular one of the edges is sometimes con- 

tracted. 



The delphinus is found in hay that has been infused 
for some months. It is pellucid, smooth, and egg-sha- 
ped \ the hinder part terminating in a tail about half 
the length of the body, dilated at the upper end, trun- 
cated, and always bent upwards. It moves sometimes 
on its belly and sometimes on its aide. 

The rostrata is found in water where duckweed has 



Uido- 

XV. Himantopus. • icopc. 

A pellucid, invisible, and cirrated worm. 

The acartis is lively, conical, v^ntricose, full of 
black molecules, with a bright and transparent fore 
part. The lower part of the apex has rows of long 
hairs on the undqr part set like rays. Four locks of 
long crooked hair or feet proceed from the belly, and 
it is continually moving tliese and other hairs in various 
directions. 

The iudw Is a lively diverting animalcule, smooth, 
pellucid, full of small points, the fore part clubbed and 
a little bent, the hinder part narrow j the base oblique- 
ly truncated, and terminating in a tail stretched out 
transversely. The top of the head and middle of the 
back are famished with long and vibrating hairs ^ three 
moveable and flexible curls hang down from the side 
of the head at a distance from each other. When the 
creature is at rest, its tail is curled ^ but when in mo- 
tion, it is drawn tight and extended upwards. 

Tbe sannio is found, though seldom, in water where 
the lejnna grows. The cilia are longer than the hairs, 
and are continually vibrating: it has two moveable 
curls hanging on the side of the head. 

Tbe chanm is found in sea water, but rarely. It is 
oval, pellucid, and membranous, with longitudinal fur- 
rows and several bent diverging rows of hair below the 
middle, but none on tim hinder part. 



been kept. It is depressed, capable of changing its XVI. VorticeUa. 

shape, yellow, with long ciliated hairs \ it has four feet 

tapering to a point, one of them longer than tbe rest. A naked worm with rotatory cilia, capable of contract*^ 
Both feet and hairs are within the margin. Tbe shape ing and extending itself, 

of tbe body is generally triangular \ the apex formed 

into an obtuse beak, whicdi the creature sometimes The lunifera^ is found in salt water ; has the fore part 
draws in so that it appears quite round. obtuse, the base broad, and hollowed away like a cre»> 

The charon was found in salt water. It is oval, and cent, with a short protuberance in the middle of the 
resembles a boat as well in its motion as shape > tbe up- concave part ; the fore |Mu:t is ciliated, 
per part is hollowed, tbe under part furrowed and con- Tbe bursata is found in salt water, and is ventri- 
vex ^ tbe stem round, with several hairs proceeding cose, crammed with molecules \ tbe fore part truncat- 
firom it. ed, and both sides of it pellucid : there is a prominent 

papilla ui the middle, which when the animalcule is at 
XIV. Kerona> rest appears notched, the edge of the i^ertmre being 

ciliated ^ the hairs ore capable of moving in varioos di- 
An invisible worm with horns. rcctions. . 



The sputarium is found in Qctober, wUh the lesser 
Tile ra$UUum is found in river water. It has three lemna, and U one of the most singular of tbe nucrosoo- 
rows of horns on tbe back, which occupy aln^ost the pLc animalcules. When, viewed si^wise, it is sometimes 
whole of it. nearly cylindrical, only tapering a little towards tbe 

The cypris is found in water covered with lemna. It hiuder part, and bavifig a b^ad pel) arid ed to. Viewed 
is somewhat of a pear shape, compressed, with, a broad from the top, it ha# sometimes a. broad mce or disk, 
and blunt fore part ; tbe front furnished with hairs, or furnished with radiating hairs, tbe under part centractn 
little vibrating points inserted under the edge^ sjiorter ed into a globular shape, of a dark gneen oolooiv and 
(n the hind part, partly extended straight, and pacify filled with small grains. 

bent down, having a retro^de motion. The fnulti formic is found in salt waler, afid very niiok 

The calvitium is found in the infusion of vc^tables. resembles the former. 

.^he body is broad and fla^ bpth sides obtusci filled The nigra is found in August in meadows covered 
-with black molecules, and there is a black spot near with water. It may be seen with the paked eye, ap- 
the hinder part, whei*e th^re are likewise a few short pearing like a black point swimming on the surface, 
bristles. Through the microscope it appears as a small conical 

The is found ip s^jt wat^r. It is oval, con- body, obtuse and ventricase at one end, and aoote at 

vex j one edge of the hinder part sinuated, bpth ends the other. TVhen the extremities are extended, two 
set with hairs, and some bpros on the fqre part, small white hooks become visible, by the assistance of 

which 
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Hjpwk- wlubh It moves hi the water, and It probably bas a ro- 
iMpe. tatorj organ: k moves continually in a vacillating 
" manner on the top of the water. 

The ocreata is met with in rivers, though very sel- 
dom, and in shape somewhat resembles the lower part 
of a boot. The apex of the upper part is truncated and 
dilated, the heel pointed, and the foot round. 

The k as broad as long, and the a^x trunca- 
ted and ciliated ^ both angles of ^e base projecting out- 
wards, one somewhat like a wart, the other like a finger. 
It is found in marshy waters. 

The papillaris is likewise found in marshes where the 
coQserva nidda grows. It is ventrioose \ the fore part 
teuncated, with a papillary tail, and a beautiful papil* 
buy excrescence on the side. 

The craUtgaria is found in the month of April, both 
in the mud a^ on the tail of the monoculut quadricor- 
nis. They are generally heaped together in a spherical 
fwm, and united to one common st^k. They are like- 
wise often to be found %vitfaout a pedicle, the body ra- 
ther contracted, the aperture circular, and surrounded 
with a marked margin. It bas two small arms ; and 
with a powerful magnifier a violent rotatory motion may 
be observed. Sofoetimes an individual will separate 
from the community, and move in a kind of spiral line 
for a Iktle time, aiid then go back to the rest. 

The rotaktria is the wheel animal described by Mr 
Baker \ and of which an account is given onder the 
siticle Animalcule. 

I1ie furcala is commonly found in water, and has 
a cyllndric body with a rotatory or^n, consisting of a 
vow of hairs at the apex : the tail is divided into two 
puts, taming a little inwards. When at rest it joint 
the segments of the tail, but opens them when in mo- 
tion. 

The citrina is found in stagnant water \ the bead 
fbH of molecules, round, everywhere of ao equal sice, 
and very transparent. Both sides of the orifice are ci- 
haUd, and each has a rotatory motion, appearing some- 
times withont and semetimes within t^ edge of the 
BOUtb. 

The convalhria is the same with the bellanimal 
mentioned by Mr Baker. See the article Animal-^ 

CULE. 



To what has been already said on this subject, tmder Micro, 
the article Animalcule, we shall here add the follow- scope, 
ing observations from Mr Adams. — ** How many kinds * ' » - 
of these invisibles there may be (says be), is yet un- 
known ; as they are discerned of all sizes, from those 
which are barely invisible to the naked eye, to such as 
resist the force of the microscope as the fixed stars do 
that of the telescope, and with the greatest powers hi- 
therto invented appear* only as so many moving points. 

The smallest living creatures our instruments can show, 
are those which inhabit the waters ^ for though anlmal- 
cnla equally minute may fly in the air, or creep upon 
the earth, it is scarcely possible to get a view of them ; 
bat as water Is transparent, by confining the creatures 
within it we can easily observe them by applying a drop 
of it to the glasses. 

** Animalcules in general are observed to move in 
all directions with equal ease and rapidity, sometimes 
obliquely, sometimes straight forward \ sometimes mov- 
ing in a circular direction, or rolling upon one another, 
running backwards and forwards through the whole ex- 
tent of the drop, as if diverting themselves y at other 
times greedily attacking the little parcels of matter they 
meet with. Notwkbstanding their extreme minuteness, 
they know how to avoid obstacles, or to prevent any in- 
terference with one another in their motions : sometimes 
they will suddenly change the direction in which they 
move, and take an opposite one \ and, by inclining the 
glass on which the drop of water is, as it can be made . 
to move in any direction, so the animalcules appear to 
move as easily against the stream as with it. When the 
watmr begins to evaporate, they flock towards the place 
where the fluid is, and show a great anxiety and un- 
commou agitation of the organs with which they draw 
in the water. These motions grew kinguid as the wa- 
ter fails, and at last cease altogether, withont a poesrbk 
li^ of renewal if they be left dry for a short time. 

They sustain a pr^at degree of cold as well as Insects, 
and will pensb in much the same degree of heat that 
destroys insects. Some animalcules are produced In wa- 
ter at the freezing point, and some Insects live in snow. 

—By mixing the least drsp of urine wkh the water in 
which they swim, they instantly fall into convulsions 
and die. 



The acinosa inhabits that whkbh substance which 
often entirely covers plants, wood, shelb, &c« When 
this substance is examined by a microsco^ it appears 
to be wholly composed of living animals of the polype 
kind. See PoLYFE. 

The pyraria* '1 

Tbs emastatka > See the ardole Polype* 

The digitaiis. > 

XVn. Braehknui, 

A contrai^tile worm, covered with a shelly end ftmusbed 
with rotatmy cilin* 



** The same rule seems to hold good in those minute 
creatures, whioh is observable in the larger animals, 
via. that the larger kinds are less numerous than such 
at are smaller, while the anudlost of all are found in 
such multitudes, that there seen to he myriads for one 
of the others. Tliey inerease in size, like other animals^ 
from their birth until they have attained their frill 
growth; and udiea deprived of propep- nourishment^ . 
ih^ in like manner grow thin and perish.^ 

The modes propagation among those animalcules 
are various, and the observation of them* is extremely 
ourionst Some OMiltiply by a transverse division, as ia . 
observi^ undor the article Animalcule : and it is re- 



The patetti is found in marshy water in the wintCT^ markablei that though in general they avoid one stn- 
lime. It i» univalve^ the shell oval, plain, crystal- other, it is not uncommon, when one is nearly divided, 
hue, with the anterior yeoi torminiiting in two aeute to see another push itself upon the small neck which 
paints on both sidesv th^gh the rotsavening space is joins the two bodies in order to accelerate' the separa- 
oomm onl y Med op with* t^ head of the animal. tien.— Othopo, wlien about to multiply, fix themselves 

those pomla it fasCrno itself, and whirls about the body to the bottom of the water ; then becoming first oh- 
tract. UCh rotatory cilia am perceived wkh great diN loag^ and afterwards rounds turn rapidly at on* a oontre, 
fronll^ hui perpetually varying the direction of tfreir ratatniy 

motion. 
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Wollon. In a little time, two lines forihing a Cross arc 
scope. ])erceived ^ after which the spherule divides into four, 
which grow, and are again divided as before. A third 
kind muldplv by a longitudinal division, which in some 
begins in the fore part, in others in the hind part ^ and 
from Olivers a small fnigmeot detaclies itself, which in a 
short time assumes the shape of the parent animalcule. 
Lttstlyi others propagate in the same manner as the 
more perf<K:t animals. 

In our observations under the article Animalcule, 
we suggested some doubts whether all those minute bo* 
dies whkh go under the name of animalcules really do 
enjoy animal dife > or whether they are not in many 
cases to be accounted only inanimate and exceedingly 
minute points of matter actuated by the internal motion 
of the iluid. This has also been the opinion ^f others { 
but -to all hypotheses of this kind Mr Adams makes 
the following reply : F rom what has been said, it 

clearly appears, that their motions are not purely me* 
chanical, but are produced by an internal spontaneous 
principle \ and that they must therefore be placed 
among the class ef living animals, for they possess ihe 
strongest maiks and the most decided characters of ani* 
ination ; and, consequently, that there is no foundation 
for tlie supposition of a chaotib and neutral kingdom, 
which can only have derived its origin from a very 
transient and superficial view of these animalcules. — It 
may ako'be further observed, that as we see that the 
nfottoDs*of the limbs, &c. of the lar^r animals, are 
produced by the mechanical construction of the body, 
and the action of the soul thereon, and are forced by 
the ocular demonstration which arises from anatomical 
dissection to acknowledge this mechanism which is 
adapted to produce the various- motions necessary to the 
animal j and as, when we have recourse to the micro- 
scope, we find those pieces which had appeared to the 
naked eye its- the primary raechanicaV causes ofr particu- 
lar motions, to consist themselves of lesser parts, which 
are the causes of motion, extension, &c. in the larger^ 
when the structure therefore can be traced no farther 
by the eye, or by the glasses^ we have no right to con- 
clude that the parts wfaibh are invisible are not equally 
the stibject of mechanism : for' thk' Would be only to as- 
sert in other words, that a thing may exist because' we 
see and feel it, and have no existence when it is not' the 
object of our senses.— The same train of reasoning may 
be applied te microscopic insects and aoimalcula : 
see them move j but because tbe» musbles' and members 
which occasion these ^motions are mvisible, -shall we in- 
fer that they have not muscles, -With otgans a^»opri- 
ated to the motion of the whole and its- parts ? To say 
that they exist not beeause we cannot perceive' them, 
would not be a rational conclusion. Our senses are 
indeed given us that we may comprehetid some effects J 
but then we have also a mind, with reason, bestowed 
ppon us, that, from the things which we io perceive 
with oUr senses, we may deduce the nature uf those 
causes and effects which are knperceptiUe to the cor- 
poreal eye.” 

Leaving these speculations, however, we shall now 
proceed to give a particular 

Explanation of the figures q/*- the •various ammalSf 
PUu their partSf ova, Sfc. represented in the plates. 

ceexUL 3^ 33* represent the eggs of the phalsena 

3s. 33* nenstria, as ^ey are taken from the tree to which 
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they adhere, Und ifiagnified by the microscope. The Mlcfh^ 
strong ground-work visible in many places shows acfipe. 
the gum by which they are fastened together ; ' ' v ■ 
and this connexion is strengthened by a very te- 
nacious substance interposed between the eggs, and 
filling up the vacant spaces. -Figk ^4. shows a vertical Fig. 34. 
section of the eggs, exbibitiUg ikoir oval shape.-— 

Fig. 35. is an horiaontai section ibrou^ the middle Fig. 35. 
of the egg. These eggs make a beaulifiil appearance 
through the microscope. The small figures a, fi, c, re- 
present the objects in their-natucal state,, without being 
magnified. 

Fig. 36. shows the larva of the musca ekameieon^ an*Fig <^6. 
aquatic insect. When viewed by the naked eye, it ap- 
pears (as here represented) to be composed of twelve 
annular divisions, separating it into an head, thorax, 
and abdomen ^ but /it is not easy to distinguish the two 
last parts from each other, as the intestines lie. equally 
both in the thorax and abdomen. -The tail is fornislicd 
with a fine crown or drole of hair fi, di.sposed ki the 
form of a ring, and by Ibis means it is supported on 
the surface of the water, .the head and body banipng 
down dowards the -bottom, .in which posture it will 
sometimes remaio*^ for a . considerable time . without any 
motion.— When it has a mHid' tO' sink to the bottonv it 
closes the hairs of the ring, as infrg.. 37. ^Tltus.alidiol- pig. 3^. 
Imv space is formed, including a sinall bubble of air ; 
by enlarging or diminkhiog which, fit/ caa rise or sink 
in the water at pleasure. When tbe bubble escapes, the 
insect can replace it from the /pulmonary tubes, and 
sometimes considerable rquantkies of air may be seen 
ta escape from the taiLof the worm into the common 
atmosphere whioh operation may easily be observed 
when the weim is placed in a glass of water, and sif- 
fords an interesting spectacle. The snout of this in- 
ject is divided into - three parts, of which that in the 
middle is immoveable > the other two, which grow 
from the sides of the middle one, are moveable, and 
vibrate like the tongues of lizards or serpents. In these 
lateral parts lies most of the creaturek strength ^ for it 
walks upon them when out of the water, appearing to 
walk on its mouth, and to use it. as the parrot does its 
beak to assist it in ciimbing. 

The larva is shown, fig. 38. as it appears through a p. ^ 
microscope. It grows narrower towards the head, is 
largest about that part which we may call the thorax, 
converges all along the abdomen, and terminates at 
length in a sharp tail- surrounded, with hairs, as has al- 
ready been mentioned. The twelve annular divkioDS 
are now extremely visible, and are marked by numbers 
in the plate. The skin -appears somewhat hard, and 
resembling shagreen, being diick set with graina pret- 
ty equally distributed. It has nine holes, or spiracula, 
probably for the purpose df breathing, on each side| 
but it has none of these on the tail division a, nor any 
easily visible on the third' from the head. In the lat* 
ter, indeed, it has come very small holes concealed un- 
der the skin, near the place where the embryo wings 
qf the fiituro fly are hid. It k remarkable says Mr 
Adams) that caterpillars, in general, have two rings 
wl^ut these spiracula, » perhaps because they change 
into flies with four wings, whereas rthk Worm produces 
afiy with only two.” : The skin of the larva is adorn- 
ed with oblong black furrows, spots of a light colour, 
aod mrbicular rings, from which there generally springs 
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ificTo- ft liair ^ but only thdse hairs which grow on the insect^s 
sco pe, tides are represented hi the figure. There are also some 
^ latger hairs here and there, as at c c. The difference 
ef^lour, however, in this worm arises only from the 
^piantity of graifis in the same space j for where they 
are in very great numbers, the furrows are darker, and 
paler where they are less plentifnl. 

The head d is divided into three parts, and covered 
with a skin which has hardly any discernible grains.— 
The eyes are rather protoberant, and lie near tne snout \ 
on which last are two small horns at 1 1. It is crooked, 
and ends in a sharp point as at^I The legs are placed 
near the snout between the sinuses in which the eyes 
sre fixed. Each of these legs consists of three joints, 
the outermost of which is covered with stiff hairs like 
bristles gg. From the next joint there springs a homy 
bone h A, used by the insect as a kind of thumb } the 
joint is also composed of a black substance of an inter* 
mediate hardness between bone and horn } and the third 
joint is of the same nature. In order to distinguish 
these parts, those that form the upper sides of the mouth 
and eyes most be separated by means of a small knife ^ 
after which, by the assistance of the microscope, we 
may perceive that the leg is articnlated by some parti- 
cular ligaments, with the portion of the insect’s mouth 
which answers to the lower jaw in the human frame. 
We may then also discern the muscles which serve to 
move the legs, and draw them np into a omvity that 
lies between the snoot and those parts of the month 
winch are near the boms 1 1. The insect walks npotf 
these legs, not only in the water, but on the land also.^ 
It likewise makes use of them in swimming, keeping its 
tail on the surface contiguous to the air, and banging 
downward with the rest of the body in the water. In 
this situation, the only perceptible motion it has is in 
its legs, which it moves in a most elegant manner^ from* 
whence it is reasonable to conclude, that the most of 
this creature’s strength lies in its legs, as we have ml- 
rea^ observed. 

The snout of thb larva is black and hard : the back 
part qnite solid, and somewhat of a globnlar form the 
firoot y* sharp and hollow. Three membranacoous di- 
visions may be perceived on the back part ; by meane 
of which, and the mnscles contained in the snoot, the 
creatore can contract or expand' it at pkasore. 

The extremity of the taif is surroanded with thirt3r 
hairs, and the sides adorned with others that are small- 
er ; and here and there the large hairs braiieh out mto 
smriler ones, which may be re^^oned^ tingle hairs. All 
these have their roots in the outer skin, which in thia 
place is covered with rough grains, as may be observ- 
ed by catting it off and holding it agamst the light 
upon a slip of gloss. Thus also we find*, that at the ex- 
tremities of the hairs there are grains like those on the 
skin and in the mtddleof the tail there is aamall open- 
Mg, within which are miaote boles, by which the insect 
takes in and lets oat the air it breathe. These hiwTS, 
however, are seMom dtspoeed in such a regalar orderae 
is represented in fig. 38. unless when the insect floats 
with the body in the water, and the tail with its hairs m 
little lower than the surface, in which case they are dis- 
posed exactly in the order deHneated in die plate. The 
least motion of the tail downwards produces aeenoavity 
in the water ^ and it then assumes the figure of a wiue 
glass, wide at the top and narrow at the bottom. The 



tail answers the double purpose of swimming and breath- Mierow 
ing, and through it the insect receives what is the prin- scope, 
ciple of life and motion to all animals. By means of ' 
these hairs also it can stop its motion when swimming, 
and remain snspended quietly without motion for any 
length of time. Its motions in swimming are very 
beautiful, especially when k advances with its whole 
body floating on the surface of the water, after filling 
itself with air by the tail.— To set out, it first bends 
the bo^ to the right or left, and then contracts it 
in the form of the letter S, and again stretches it out 
in a straight line : by thus contracting and then ex- 
tending the body altematelj, it moves on the surface 
of the water. It is very quiet, and is not disturbed by 
handling. ^ 

These creatures are commonly found in shallow 
standing waters in the beginning of June : but some 
years much more plentifully than others. They crawl 
on the grass and other plants which grow in such wa- * 
ters, and are often met with in ditcliM, floating on the 
surfoco' of the water by means of their tail, the head 
and thorax at the same time banging down ^ and in 
this postnre they turn over the clay and dirt with their 
snout and feet in search of food, which is commonly 
a viscous matter met with in small ponds and ditches. 

It is very harmless, though its appearance would seem 
to indicate the contrary. It is most easily killed for 
dissection by spirit of turpentine. 

Fig. 39* shows in its natural size a beautifol rinsect,^ig. 3p 
descr^d by Linnwns under the name of Leucopsis dor- 
i^eroy and which appears to be a kind of intermedi- 
ate genus botwoen a sphex and a wasp. The antennse 
are black and cylindneal,. increasing in thickness to- 
wards the extremity} the joint nearest the bead is 
yellow } the head and thorax are black, enoompassed 
with a yellow line^ and fumisbod with a cross line of the 
same colour near the bead. The scutellum w yellow,^ 
the abdomen black,* with two yellow bands, and a 
deep spot of the same colour on each side between the 
bands. A deep polished groove 'extends down the 
back fimm the thorax to the anus, into which the 
sting toms and is deposited, leaving the anus very cir- 
cular} a yellow line runs on each- side of the sting.— 

The anus and whole body, when viewed with a small 
magnifier, appear punctuated } but when these points 
are seen through a large magnifier, they appear * hexa- 
mnal. Fig. 40. shows the -insect v^ much mapni-pj^ 

Bed. Fig. 41. gives a side view of it magnified in a ^ 
smaller degree. 

Fig. 42; shows an insect discovered by Mr Jidin- Plate 
Adaim of Edmonton, as he happened to be at an CCCXLIIlr 
km.- It was first seen by some labouring people 4 ^* 
who were there at the time, by whom it was conjec- 
tured to be a loose witli unusually long horns, a mite, 

&e. Mr Adams bearing the debate, procured the 
insect} and having viewed it thronsh a microscope, it 
|NU8onted the appearance exhibited in fig. 42. . Tbe^ 
lOMct^ seems to.be quite distinct from the phalangium 
caucroides of LinnaeuSb Tbe latter has been described 
by several authors, but none of their descriptions agree 
with this. The abdomen of this insect is more ex- 
tended^ the claws larger, and much more obtuse} the' 
body of' the other being nearly orbicular, the claws 
slender,, and almost terminating in a point, more trans- 
porent^ apA of a paler: colour. Mr Marslkam has xmo 
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Micro- ill liM p688e9M<>Q not td be distinguished from that re* 
■cope, presented in Bg, 42. excepting otiW thnt it wants the 
break or dent in the elaws^ which is so oenspicuotis 
in this. He f<H»nd that insect firmly fixed by its claws 
to the thigh of a large fiy, which he caught on a 
flower in £s8ex in the first week of August, and from 
which he conld net disengage it without gpreat difficult 
ty, and tearing off the leg ^ the fly. This waS done 
> upon a piece of writing paper ^ and be was surprised 
I# see the little creature spring forward a quarter df 
an inck^ and agaia seize the thigh with its otairs, so 
Uuit he had great diflBculty in disengaging it. The na- 
tural Stae of Ihia creature, which Mr Adams calls the 
MsIrr-anierC, is exhibited at «. 

43* Fig. 43* shows the insect named by M. de Gect 
on account of the bladders at its feet, 
(TAi*i/s Lin.). This inseet is to be found in 

gr ea t plenty upon the flowers of dandelion, &c. in 
the spring and snartner. It has four wings« two up«> 
44- ^ iwo under ones (represented fig. 44O *, but 

• the two ndderaosC are net to be perceired without 
great diflieuky. They are very long •y and fixed to the 
•upper part of the breast, lying horizontally. Both of 
them are iwther pointed towards the edges, and havo 
a strong nerve ruaaing round them, whi^ is set with 
a hair nrtiige tufted at the eatretnity. The coieur of 
these wings is wfakisb : the body of the insect is black ^ 
the head small, with two large reticular eyes. The an- 
tennae are of an eqmd size &roughout, and divided in- 
to six oval pieces, which are articulated tOgether.~ 
The extremkiee of the feet are fomisbed with a mem* 
branaoeous and flexible bladder, which it can throw 
out or draw in at pleasure. It pressed this bladder 
against the substances on which it walks, and thus 
seems to fix itself to them \ the bladder sometimes ap- 
pears coDcave towards the bottom, the concavity dhnw 
otshiiig as it is less pressed. The indect is represented 
of its natural size at d. 

Tig 45. Pig, represents the rfoier strmHis of Linnaeus, 
remai^ble for very bright and elmuitly disposed 
oolooTs, thou|^ few in number. The bead, pnn 
boscis, and thorax, arC black : tbe thorax orna- 
. mented with yellow spots ^ the middle one large, 
and oocupykig almost oHe«third of the posterior part^ 
the other two are on each side, and trian^ar. 
The scutellnm has two yellow oblong spots, pointed 
at each end. The gronnd of the elytra is a bright 
yellow ; spotted and striped with black. The nerves 
are yellow; and there is a brilliant triangular spot of 
orange, which unites the cmstaceous and membrana- 
ceous parts ; the latter are brown, and clouded. It it 
found in the elm tree in Jane. It is represented of its 
natural size at c. 

Fig. 46. Fig. 46. shews the ckfjeomela asparagi .of Linnaeos, 
so called from tbe larva of tbe insect feeding upon that 
plant. It is a common insect, and very be^iful. It 
is of 'an oblong figtire, with black antennm, composed 
of maoT joints, nearly oval. The bead is a deep and 
bright blue ; the thorax red and oyHndridal : the elytra> 
are blue, with a yelloW margin, and having three spote 
of tbe same colour on each ; one at the base, of aw 
oblong form, sod two united with the margin : the* 
legs are black ; but the under side of the belly is of 
the same blue colour with the elytra and head. This 
Jittk aniuMd, when viewed by the naked eye, scaroelf 
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appears to deserve any notice ; but when examapod by Micro* 
the mkroBcope, b one of the most pleasing opnya oh- «cope. 
jects wc havC4 It is found in June on the a^ m ugnC^' * ^ 
after it has run to seed ; and it is shown, of its mtlninl 
size at d. De Geer says that it is very scarce in Swe- 
den. 

Fig. 47. shows an insect of a shape eO remarkable, fig 
that natbralists have been at a loss to determine the 
genus to which it bekmgs. In the Fauna Sueeica, 
liintimQs makes it an atidahue : but in the last edition 
of the Systema Naturae, k is ranged as a meloe, un- 
der tbe title 6f the Me/oe monocetm ; though of this 
also there Seems to be some doubt. The true figure of 
it can only be discovered by a vefy good microscope. 

The head is black, and appears tC be hid or buried 
under the thorax. Which projects forward like a bom : 
the anteonse arC composed of many joints, and are of 
a dirty yellow colour, Ss well as the feet : the hinder 
yartof the thorax is reddish, the fore part black.—* 

The elytra are yellow, wkh a black longhtidinal line 
down the sutnrC ; there is a band of the same colour 
near tbe apex, and also a black point near tbe base, the 
whole animal being curiously coveied with hair. The 
natural size of it is shown at r. It was found in 
May. Geofliroy says that it lives upon umbelliferous 
piaats. 

Fig. 48.— 54. exhibit the anatomy of tlie cossus ca- plate 
terpillar, which lives on the willow. The egg from CCCXLIIX. 
wIiMh it proceeds is attached to the tmnk of the^*4^**54* 
tree by a kind of viscous juice, Which soon becomes 
so hard that the rain cannot dissoh'e it. Tbe egg it- 
self is very small and spheroid ioal, and, When examined 
by the microscope, appears to have broad waving for** 
rows running through the whole length of it, which arc 
again ersssed by clwe streaks, giving it the appearance 
of a wicker basket. It is not exactly known wba€ 
time they are hatched ; but as the small caterpillars 
appear in September, it is probable that tbe eggs are 
hatched some time in August. When small, they are 
generally met with under the bark of the tree to which 
ftie eggs were aflixed *, and anaqoeous moisture, oozing 
from the bole through which they gdt under the bark, 
is frequeiitly, though not always, a direction for find- 
ing (hem. These caterpillars ebauge their colour but 
very little, being nearly the same when young as when 
old. Like many others, they are Capable of spinning 
as soon as they come from the egg. They also change 
their skin several times ; but as it is almost impossible 
to rear tbCm under a glass, so it is very diffionlt to 
know exactly how often this moulting takes place.— 

Mr Adams conjectures that it is more frequently than 
the generality of caterpillars do, some having been 
observed to change more than nine tiroes. 

Tbe cossus generally fa^ for some days previoos to 
the moulting ; during which time the fleshy and other 
interior parts of the head are detached from tbe rid 
skull, and retire as it were within tbe neck. Tbe new 
coverings Soon grow on, but are at first very soft.— 

When the new skin and the other parts are finrmed,^^ 
the old skin is to be opened, and all tbe members with* 
drawn front it; an operation naturally difficult, but 
which must be rendered morC so from tbe soft and weak 
state of the creature at that time. It is always much 
lar^r after each change. 

From Mr Lyonet’s experintentSi it appears, that the 

cossus 
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Mkro- cMSOS geoeially passes at least two wldters, if net 
three, before it assamee the pupa state. At the ap- 
' ' proacb of winter, it fcMins a little case, the inside of 
which is lined with silk, and the outsit covered with 
wood giroand like very fine saw-dust. .During the 
whole season it neither moves nor eats. 

This caterpillar, at its first appearance, is not above 
one-twelfth of an inch long^ bat at last attains the 
length of two, and sometimes of three inches. In the 
OMBth of May it prepares for the pupa state ^ the first 
care being to find a hole in the tree sufficient to allow 
the moth to issue forth ^ and if this cannot be found, 
it makes one equal in size to the future pupa. It then 
begins to form of wood a case or cone t oniting the 
bits, which are very thin, together by silk, into the 
form of an ellipsoid, the outsit heing formed of small 
bits of wood joined together in all directions j taking 
care, however, that the pointed end of the case may 
always be opposite to the mouth of the bole : having 
finished the outside of the case, it lines the inside with 
a silken tapestry of a close texture in all its parts, ex- 
cept the point^ end, where tbe texture is looser, in 
order to facilitate its escape at tbe proper time. The 
caterpillar then places itself in such a posture, that tbe 
head may always lie towards the opening of the bole 
in the tree or pointed end of its case. Thus it re- 
mains at rest for some time : the colour of the skin first 
becomes pale, and afterwards brown > tbe interior 
parts of the head are detached from the skull ^ tbe 
legs withdraw themselves firom tbe exterior case ^ tbe 
body shortens j the posterior part grows small, while 
the anterior part swells so much, that the skin at last 
bmsts ^ and, by a variety of motions, is poshed down 
to tbe tail \ and thus the pupa is exhibited, in which 
the parts of tbe future may be easily traced.— 

Tbe covering of tbe pupa, though at first soft, hu- 
mid, and white, soon dries and hardens, and becomes 
of a dark purple coloor \ the posterior part is move- 
able but not tbe fore part, which contains tbe rudi- 
ments of the head, legs, and wings. The fore-part of 
the pupa is fiimisbed with two horns, one above and 
the other nnder tbe eyes. It has also several rows of 
pointi on ks back. It remains for some weeks in the 
case } afler which the moib begins to agitate itself, and 
tbe points are then of essential service, by acting as a 
folcnun, upon which it nmy rest in its endeavours to 
proceed forward, and not slip back by its efibrts for 
that purpose. 

Tbe moth generally continnes its endeavours to open 
the case for a quarter of an hour : after which, by re- 
doubled efforts, it enlarges the hole, and presses • for^ 
ward until it arrives at tbe edge, where it makes a full 
stop, lest W .i^vanciog it should fall to tbe 

ground. Aner having in this manner reposed itself 
for some time, it begins to disengage itself entirely ^ 
and having rested for seme honrs with its bead up- 
wards, it becomes fit for action. Mr Marshara says, 
that k generally pushes one-third of tbe case out of 
tbe bole before it baits. 

Tbe body of tbe caterpillar is divided into twelve 
rings, marked i, 2, 3, &c. as represented in fig. 48, 
49, 50, 51. eacli of which is distiaguisbed from that 
wfai^ precedes, and that whieh folios, by a kind of 
n^ or b(dlow^ and, by forming boundaries to tbe 
nogs, we OMike twelve other divisions, likewise expres- 
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sed in the figures •y but to tbe first of these tbe word ^vicro. 
ni 9 g is affixed, and to the second, dtvmofu To facili- scops, 
tate tbe description of this animal, M. Lyonet supposed 
a line to pass down through the middle of tbe back, 
which he called the superior line, because it marked 
the most ele^’ated part of the back of tbe caterpillar ; 
and another, passing from the bead down the belly to 
tbe tail, he called the inferior line. 

All caterpillars have a small organ, resembling an 
elliptic spot, on the right and left of each ring, ex- 
cepting tbe second, third, and last ; and by these we 
are furnished with a further subdivision of this caterpil- 
lar, viz. by lines passing through the spiracula, the one 
OB tbe rigbt side, tbe other on tbe left of the caterpil- 
lar. These four lines, which divide the caterpillar 
longitudinally into four equal parts, mark each the 
place under the skin which is occupied by a consider- 
able viseus. Under the superior line lies the heart, or . 
rather thread of hearts v over the inferior line, the spt- . 
nal marrow ; and tbe two tracheal arteries follow the 
course of the lateral lines. At equal distances from 
tbe superior and two lateral Hues, we may suppose 
four intermediate Hoes. The two between the supe- 
rior and lateral Hnes are* called tbe intermediate supe- 
rior ) tbe two others opposite to them, and between 
tbe lateral and inferior lines, are called tbe interme- 
diate inferior. 

Fig* 4^9 49 * muscles of tbe caterpillar, ar- Fig- 49, ' 

raog^ with the most wonderful symmetry and order, 49 * 
especially when taken off by equal strata on both sides, 
which .exhibits an astonishing and exact Harm and cor- 
respondence in them. Tbe figures show the muscles 
of two different caterpiHars opened at tbe belly, and 
supposed to be joined together at tbe superior lines. 

Tbe muscles of tbe back are marked by capitals ^ the 
mtric muscles by Roman letters ^ tbe lateral ones by 
Greek characters. Those marked I are called, by M. 

Lyonet, dividing muscles, on account of their situa- 
tion. 

Tbe caterpillar was prepared for dissection by being 
emptied, and tbe muscles, nerves, &o. freed from the 
fat in the manner formerly directed : after which the 
following observations were made. 

The muscle A in the first ring is double ^ tbe ante- 
rim* one being thick at top, and being apparently di- 
vided into different mus^s on tlie upper side, but 
without any appearance of this kind on the under side. 

One insertion is at the skin of tlie neck towards the 
head i tbe other is a little above ^ and that of tbe se- 
cond muscle A is a little below tbe first spiraculuro, 
near which they are fixed to tbe fAin. 

Tbe muscle marked m is long and slender, fixed by 
its anterior extremity under t^ gastric muscles a and 
b of tbe first ring, to the circumflex scale of tbe base 
of the lower lip. It communicates with the muscle 
c of the second ring, after having passed under some 
of the arteries, and introduced itself below tbe 
raoscle I. 

Tbe muscle is so tender, that it is scarcely possible • 
to open the belly of tbe caterpillar without breaking 
it. It is sometimes double, and sometimes triple.- — 
Anteriorly it is fixed to tbe posterior edge of the side 
of the parietal scale, tbe lower fixture being at the mid- 
dle of the ring near the inferior line. 

There are three muscles iniwked ( •y the first affixed j 
£ at 



Digitized by 



Google 




MIC I 34 

at one extremity near the lower edge of the upper 
^ part of the parietal scale ; the other end divides itself 
into three or fonr tails, fixed to the skin of the cater- 
pillar /under the muscle ). The anterior part of the 
second is fixed near the first the anterior part of the 
third a little under the first and second, at the skin of 
the neck under the muscle A. These two last passing 
over the cavity of the first pair of limbs, are fixed by 
several tails to the edge opposite to this cavity. In 
this subject there are two muscles marked but some- 
times there is only one anteriorly ; they are fixed to 
the lower ed^ of the parietal scale, the other ends be- 
ing inserted in the first fold of the skin of the neck on 
the helly-side* Fig. 50. best represents the muscles /0 
and ) ^ as in that figure they do not appear injured by 
any unnatural connection. 

in the second and four following rings we dis- 
cern two large dorsal muscles A and B. In the 7th, 
5^ and 10th rings are three. A, B, and C $ in 
the nth are four. A, B, C, and D *, and in the an- 
terior part of the 12th ring are five. A, B, C, D, 
and £• All these ranges of muscles, however, as 
well as the gastric muscles o, d, e, </, appear at first 
sight only as a single muscle, running nearly the whole 
length ot the caterpillar ; but when this is detached 
from the animal, it is found to consist of so many di- 
stinct muscles, each consisting only of the length of 
one of the rings, their extremities being fixed to the 
division of each ring, excepting the middle muscle o, 
which, at the 6th, 7th, 8th, and 9th rings, has its in- 
sertions rather beyond the division. Each row of 
muscles appears as one, because they are closely con- 
nected at top by some of the fibres which pass from one 
ring to the other. 

The muscles A, which are 1 2 in number, gradually 
diminish in breadth to the lower part of the last ring : 
at the 8th and three following divisions they communi- 
cate with the muscles B, and at the 11th with D. In 
the lower part of the last ring, A is much broader than 
it was in the preceding ring ^ one extremity of it is 
contracted, and communicates with B ; the lower in- 
sertion being at the membrane I, which is the exterior 
skin of the fecal bag. The muscles A and B, on the 
lower part of the last ring, cannot be seen until a 
large muscle is removed, which on one side is fixed to 
the subdivision of the ring, and on the other to the fecal 
bag; 

The right muscles B, which are also 1 2 in number, 
begin at the second ring, and grow larger from thence 
to the seventh. They are usually narrower from thence 
to the 1 2th ; the denciency in width being supplied by 
the six muscles C, which accompany it from the 7th to 
the subdivision of the 1 2th ring. The muscles B and C 
communicate laterally with the 8th, iith, and 12th di- 
visions. C is wanting at the subdivision of the I2th ^ 
its place being here supplied by B, which becomes 
broader at this part. 

The first of the three floating^uscles V originates 
at the first ring, from whence i.twrodoces itself under 
N, where it is fixed, and then subdivides, and hides it- 
self under other parts. The second begins at the second 
division, being fixed to the anterior extremity B of the 
second ring 5 from thence directing itself towards the 
stomach y and, after communicating with the case of 
the corpus crcLSSum^ it divides, and spreads into eight 
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muscles which run along the belly^ The third begins 
at the third division, originating partly at the skin, and 
partly at the junction of the muscles B of the second ' 
and third ring. It directs itself obliquely towards the 
belly, meeting it near the third spiraculum \ and branch- 
ing from thence, it forms the oblique muscles of some 
of the viscera. 

The thin long muscle I, which is at the subdivision 
of the last ring, and covers the anterior insertion of the 
muscle (a) where the ring terminates, is single. It be- 
gins at one extremity of the muscle {c) ; at the fore 
part of the ring runs along the subdivision round the 
belly of the caterpillar, and finishes, on the other side, 
at the extremity of a similar muscle C. 

Fig. 49. shows the dorsal muscles of the cossus. To 
view which in an advantageous manner, we must use 
the following mode of preparation. 

1. All the dorsal muscles, 35 in number, must he 
taken out, as well as the seven latoal ones already de- 
scribed. 

2. All the straight muscles of the belly most be taken 
away, as well as the muscular roots (c), and the ends 
of the gastric muscles (c), which are at the third and 
fourth divisions. 

3. At tlie second division the muscle I must be re- 
moved \ only the extremities being left to show where 
it was inserted. 

The parts being thus prepared, we begin at the third 
ring \ where there are found four dorsal muscles C, D, 
E, and F. llie first one C, is inserted at the third di- 
vision, under the muscles I and •, where it communi- 
cates by means of some fibres with the muscle y* of the 
second ring ; proceeding from thence obliquely towards 
the intermediate superior line, and is fixed at the fourth 
division. As soon as C is retrenched, the muscle D is 
seen \ which grows wider from the anterior extremity : 
it lies in a contrary direction to the muscle C, and is 
inserted into the third and fourth divisions. The muscle 
£ lies in the same direction as the middle C, but not so 
obliquely : the lower insertion is at the fourth division \ 
the other at the third, immediately under C. The 
muscle F is nearly pantllel to D which joins it ; the 
first insertion is visible, but the other is hid under the 
muscles £ and G at the fourth division. 

In the eight following rings, there are only two dor- 
sal muscles y and of these D is the only one that is com- 
pletely seen. It is veiy large, and diminishes gradually 
in breadth from one nng to the other, till it comes to 
the last, sending off branches in some places.— £ is 
one of the strait muscles of the back ^ and is inserted 
under tbe dividing muscles I, at the divisions of its own 
ring. 

On the anterior part of the 1 2th ring there are three 
dorsal muscles, D, £, and F. D is similar to that of 
tbe preceding ring, marked also D, only that it is no 
more than half tbe length ^ terminating at the subdivi- 
sion of its own ring. £ is of the same length, and 
differs from the muscle £ of the preceding ring only 
in its direction. F is parallel to £, and shorter than 
it ^ its anterior end does not reach the twelfth divi- 
sion. 

On the posterior part there is only one dorsal 
muscle, fastened by some short ones to tbe subdivi- 
sion of the last ring, traversing tbe muscles m ; and be- 
ing fixed there as if designed to strengthen them^ and 
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Mi(?ro. ^ tkeir direction.—# Is a aingle muscle, of which 
teupe the anterior insertion is visible,, the other end being 
^ ^ ‘ “ * fixed .to the bottom of the foot of tlie last leg ; its 
use is to move the foot. The anterior part of the 
muscle ft branches into three or lour heads, which 
cross the superior line obliquely, and are fixed to the 
skin a little above it* The other end is fastened to the 
membrane T. 

l^sg. 50* and 51* show the muscles of the oaterpillar 
when it is opened at the hack. The preparation for 
this view is to disengage the fat and o^er extraneous 
matter, as .before directed. 

The first ring has only two gastric muscles (c) and 
id) : the former is broad, and has three or four little 
tails : the first fixture is at the base of the lower lip, 
from whence it descends obliquely, and is fixed be- 
tween the inferior and lateral line. The small muscle 
(d) is fastened on one side to the first spiraculum ; on 
^ others a iittle lower, lo the intermediate inferior 
and lateral line j and seems to be an antagonist to the 
muscle F, which opens the spiracula. The posterior 
£xture of ) is under the muscle C, near the skin of the 
neck ; ft is fixed a little on the other side of C, at the 
middle of the ring. 

In the second ring there are three gastric muscles, 
g, and f ; g and X are fixed at the folds which termi- 
nate the ring:} but only the anterior part of t is fixed 
there. The muscle A is triple, and in one of^he divi- 
sions separated into two pa^ } that marked t comes 
nearer the inferior line, and is fixed a Kttle beyond the 
middie of the ring, where the corresponding muscle of 
the opposite -side is forked to roceive it. 

In the ‘third ring, the muscle A, which was triple in 
the foregoing ring, is only double here, that part which 
is nearest the inferior line being broadest : it has three 
'tails, of which only two are visible in the figure. It >18 
exactly similar to that of the preceding ring } and is 
crossed in the same manner by ^e muscle from the op- 
tposite side of the rin^. 

Throughout the eight following rings, -the muscle y* 
which runs through them ail is very bread and strong. 
The anterior part of it is fixed at the intermediate in- 
ferior line, on the fold of the first division of the ring : 
*ihe other part is fixed beyond the lower division } with 
this difierence, that at tbcrioth and iith rings it is^fix- 
-ed at the last fold of its ring *, whereas, in the others it 
passes over that ring, and is inserted into the skin of 
the following one. In all these, the first extremis of 
the mnscle g is fastened to the frid which separates the 
ring froro<the preceding one, and is parallel to and 
pla^ at the side of it. The fkst six muscles marked g, 
4 UC forked } that of the fourth ring being more so than 
*the rest, nor does it unite till near its anterior insertion. 
The longest tail lays hold of (he fidlowing, and is 
dnserted near the inferior line.} the other inserts itself 
near the same line, at about the middle of its own 
ring} the two last do not 'branch out; but termi- 
mUe at tbe divisions, without reaching the following 
ring. The muscle A, placed at the side of has 
«e^y the same ‘direction, and finishes at the folds of 
the mg. 

The anterior part of the x 2 th ring has only one ^- 
tric mnscle, marked e : it is placed on tbe intermediate 
infmor line } and is inserted at the fields of the upper 
divisioD, and at the sabdivisieo of this ring. The lower 



part has a larger muscle marked c, with several divl- Micro, 
sions } one placed under b, with one extremity fixed scope, 
near the lateral line, at the subdivision of its ring } » 

the other to the fecal bag, a little lower than the 
muscle b. 

In fig. 5X. all the gastric nsuscles described in fig. 

50. disappear, as well as those lateral and dorsal 
ones of which tbe letters are not to be found in this 
figure. 

In the fir^t ring are the gastric muscles, r, g, 
which are best seen here : the first is narrow and long, 
passing under and crossingy* : one of its insertions is at 
the lower liue, the other at the lateral, between the spi- 
raculum and neck : yis short, broad, and nearly straight, 
placed along the intermediate line } hut between it and 
the lateral it passes under e, and is fixed to the fold of 
tlie skin which goes from tbe one hag to tbe other } the 
lower insertion is near the second division. There are 
sometimes three muscles of those marked g, and som^ 
limes four : tbe lower parts of them are fixed about the 
middle of the ring, and the anterior parts at tbe fold 
of the skin near the neck. Tbe muscles i and A are 
fixed to the same fold ; the other end of A being fixed 
under the muscle n, near the sptracuiqm. Above the 
upper end of y| a muscular body, g, may be seen. It 
is formed by the separation of two fioating muscles. 

The second ring has six gastric muscles, A, /, nt, 17, 
o, p. The first is a large oblique muscle, with three or 
four divisions placed at the anterior part of tbe ring : 
the bead is fixed between the inferior line and its intei^ 
mediate one, at 'the fold of the second division } from 
whence it crosses tbe inferior line and its corresponding 
muscle, terminating to tbe right and left of the line. 

I is a narrow muscle, whose head is fixed to the fold cf 
the second division } the tail cf.it lying under if, and 
fastened to tbe edge of the skin that .fimis the cavity 
'for the leg. Tbe two muscles marked m have the san^ 
•obliquity, and are placed the one on the other} the 
bead is inserted in the skin under tbe muscle / 9 , and 
.communicates by a ntunber of fibres with the tall of 
the muscle y } the-otber end is fixed to the intermediate 
inferior line at the fold of the third division. The large 
and broad muscle covm the lower edge of the cavi- 
ty of the limb, and the extremity of the tail of A It 
is fixed first at the skin, near the intermediate lin^, 
from whence it goes in a perpendicular direction to- 
wards Iff, and intreduees itself under o and nt. where it 
■is fixed. The muscle o is narrow and bent, and coven 
the edge of the cavity of tbe leg for a little way } one 
end terminating- there, and the other frnisbing at the 
third division near m. Tliat marked p is also bent : it 
•runs near the anterior edge of the cavity of the leg } 
one end meets the head of o, the other end terminates 
at a raised fold near the inferior line. There is a trian- 
gular mnscle on the side of the lateral muscle 0, similar 
to that marked g in the following ring } in this figure 
it is entirely concealed by the mnscle m. 

The third ring has no muscle similar to m ; that 
marked k dtfiers only from that of the second ring 
in being erossed by the opposite muscle. Those mark- 
ed ^ n, o, p, are similar' to those of the preceding one. 

The mnscle q is triangular } the' base is fiistened to the 
last fold of tbe ring} on the lower side it is fixed to 
the mnscle o, the top to the skin at the edge of the ca» 
vity for the kg. 
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Micro. The eight following rings have the gastric roascles, 
scope, f, /, and m. The muscle f is quite straight, and 
placed at some distance from the inferior line : it is 
broad at the fourth ring, but diminbhes gradually in 
breadth to the nth. In the fourth it is united ^ but 
divides into two heads, which divaricate in the follow- 
ing rings. In the slic next rings these heads are fixed 
nearly at the ^me place with a and f; and in the other 
two it terminates at the fold of the ring. The anterior 
insertion of the first and last is at the fold where the 
ring begins ^ that of the six others is somewhat lower 
under Ae place where the muscle f terminates. The 
lower part of tlw oblique muscle k is inserted in the skin 
near t; the upper part at the intermediate inferimr 
muscle upon the fold which separates the followii^ 
ring, hut is wanting in the xith. The muscle / is 
large, and co-operates with M: in the opening and 
shutting the spiraculum, one of its fixtures is near the 
intermediate inferior line, .at about the same height as 
s. The tail terminates a little below the spirmcu- 
lum. 

The twelfth ring has only the single gastric muscle 
J, which is a bun^e of six, seven, or eight muscles : 
the first fixture of these is at the subdivision of the ring 
near the inferior line : one or two cross this, and at the 
same time the similar muscles of the opposite side. 
Their fixture is at the bottom of the foot ^ and their 
office is to assist the muscle a in bringing back the loot, 
and to loosen the claw from what it lays hold of. One 
of the insertions of this muscle a is observed in this 
figure near r/, the other near the subdivision of the 
ring. 

Tig 5^ 53 Fig* 52. and 53. show the organization of the bead 
of the cossus, though in a very imperfect manner, as 
M. Lyonet found it necessary to employ twenty figures 
to explain it fully. The head is represented as it ap- 
pears when separated from the fat, and disengaged from 
the neck. HH are the two palpL The truncated 
muscles D belong to the lower lip, nnd assist moving it. 
K shows the two ganglions of the neck united. II are 
the two vessels which assist in spinning the silk. L, the 
GBSOphagus. M, the two dissolving vessels. The He- 
brew clmracters show the continnation of the four 
cephalic arteries. In fig. 52. the ten abductor muscles 
of the jaw are represented by SS, TT, VV, and Z. 
Four occipital musedes are seen in fig. 53. under ee and 
//, At a ^ is represented a nerve of the first pair be- 
longing to the ganglion of the neck > ^ is a branch of 
this nerve. 

Tig- 54* Fig. 54- exhibits the nerves as seen from the under 
part } but excepting in two or three nerves, which may 
he easily distinguished, only one of each pair is drawn, 
in order to avoid confusion. Tlie nerves of the fijrst 
ganglion of the neck are marked by capital letters, 
those of the ganglion (a) of the head by ^nmn let- 
ters -y the nerves of the small ganglion by Greek cha- 
racters. Those of the frontal ganglion, except one, by 
numbers. 

The muscles of tlie cossus baFve neither the colonr 
por fbroi of those of larger animals. In their natu- 
ral state they are soft, and of the consistence of a jelly. 
Their colour is a grayish blue, which, with the silver- 
coloured appearance of the pulmonary vessels, form a 
glorious spectacle. After the caterpillar has been 
soaked Cor some time in spirit of wine, they lose their 



elasticity and traneparency, becoming firm, epaqoe, Ukn- 
aod white, and the air-vessels taUHy disapfear. The * 
number of muscles in a caterpillar is very great. The 
greatest part of the bead is composed of them, and 
there is a vast number about the ensophagos, intes- 
tines, &c. ; the skin is, as it were, lin^ by different 
beds of them, placed the one under the other, and 
ranged with great symmetry. M. Lyonet has been 
able to distinguish 228 in the head, 1647 *** 
body, and 2066 in the intestinal tube, making in all 
394 *- 

At first sight the muscles might he taken for ten- 
dons, as being of the same colour, and having nearly 
the same lustre. They are generally flat, and of* an 
equal size throughout $ the middle seldom differing 
either in colour or size from either of the extremities. 

If they are separated, however, by, means of very fine 
needles, in a drop of some fluid, we find them com- 
posed not only of fibres, membranes, and air-vessels, 
but likewise of nerves^ and, from the drops of oil 
that may be seen floating on the fluid, they appear al- 
so to he furnished with many unctutMis particles. Their 
ends are fixed to the skin, but the rest of the muscle 
is generally free and floating. Several of them hranofa 
out considerably *, and the branches sometimes extend 
so far, that it is not easy to discover whether they 
are distinct and separate muscies or parts of another. 

They are moderately strongs and those which have 
been soaked in spirit of wine, when examined by the 
microscope, are found to be covered with a membrane 
which may be separated from them ^ and tliey appear 
then to consist of several parallel bands l]rm^ longi- 
tudinally along the muscle, which, when divided by 
means of fine needles, appear to be composed of still 
smaller bundles of fibres lying in the same direction; 
which, when examined by a powerful magnifier, and 
in a favonrmble light, appear twisted like a small cord. 

The muscular fibns of the spider, which are much lar- 
ger than those of the caterpillar, cousist of two different 
substances, one soft and dm other bard ; the latter be- 
ing twisted round the former ^rally, and thus giving 
it the twisted appearance jnst mendoDed. 

There is nothing in the caterpillar similar to the 
brain in man. We find indeed in the bead of this 
insect a part from which all the nerves seem to pro- 
ceed ; but this part 0 entirely unprotected, and so 
small, that it does not occupy one-fifth part of the 
head; the surface is smooth, and has neither lobes 
nor any aiifractuosity like the human brain. But if 
we call this a brain in the caterpillar, we must say 
that it has thirteen : for there are twelve other su4i 
parts following each other in a straight line, all ef 
them of the same substance with that in the bead, and 
nearly of the same size ; and from them, as well as 
from that in the head, the nerves are distributed through 
the body. 

The spinal marrow in the cossas goes along the 
belly ; is very small, forking out at internals, nearly 
of the same thickness throughout, except at the gan- 
glions, and is not endosed in any case. It is by no 
means so tender as In man ; hut has a great degree 
of tenacity, and does not break wkhout a eoasider- 
ahle degree of tension. The substance of the gan- 
glion diflero from that of the spinal marrow, as no 
imssds can. be discovered in the latter ; hut the 
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Uier6- bkt «re foil of Tery delicate ones. There are 94 
scope, ^yrincipal nerresy which divide into inomerable ramm- 
* catioiis. 

The coasns has two large traebed arteries, cree^ng 
under the skin close to the spiracula : one at the right 
and the other at the left side of the insect, each of 
them communicating with the ahr by means of nine 
^iracnla. They are nearly as long as the whole ca- 
terpillar ; beginning at the first spiraculnm, and ex- 
tending somewhat farther than the last ; some branches 
also extending quite to the extremity of the body. 
Round each spiraculum the trachea pushes forth a 
great number of branches, which are again divided 
into smaller ones, and these further subdivided and 
spread through the whole body of the caterpillar. The 
tracheal artery, with all its numerous ruminations, are 
open elastic vessels, which may be pressed close toge- 
ther, or drawn ont considerably, but return imme- 
diately to their usnal size when the tension ceases. 
They are naturally of a silver colour, and make a 
beantiful appearance. This vessiel, with its principal 
branches, is composed of three coats, which may be 
separated from one another. The outmost is a thick 
membrane furnished with a great variety of fibres, 
which describe a vast number of circles round it, com- 
municating with each other by numerous shoots. Tlie 
second is very thin and transparent, without any par- 
ticnlaT vessel being distingtiisbable in it. The third is 
composed of scaly threads, generally of a spiral form ^ 
and so near each other as scarcely to leave any inter- 
val. They are enriousiy united with the membrane 
which occupies the intervals ^ and form a tube which 
is always open, notwithstanding the flexure of the ves- 
sel. There are also many other peculiarities in its struc- 
ture. The principal tracheal vessels divide into 1326 
different branches. 

The heart of the cossus is very different from that of 
larger animals, being almost ms long as the qnimal it- 
seK. It lies immediately under the skin at the top of 
the back, entering the bead, and terminating near the 
month. Tovrards the last rings of the body it is large 
and capacious, diminishing very much as it approaches 
the bead, from the fourth to the twelfth division. On 
both sides, at each division, it has an appendage, which 
partly covers the muscles of the back, but which, 
growing narrower as it approaches the lateral line, it 
forms a nnmber of irregular lozenge-shaped bodies.— 
This tube, however, seems to perform none of the func- 
tions of the heart in larger animals, as we find no ves- 
sel opening into it which answers cither to the aorta or 
vena cava. It is called the heart, because it is general- 
ly filled with a kind of lymph, which naturalists have 
supposed to be the blood of the caterpillar; and because 
in all caterpillars which have a transparent skin, we may 
perceive alternate regular contractions and dilatations 
along the superior line, beginning at the eleventh ring, 
and proceeding from ring to ring, from the fourth ; 
whence this vessel is thought to be a string or row of 
hearts. There are two white oblong bodies which join 
the heart near the eighth division ; and these have been 
nailed renifotm bodies, from their having somewhat of 
the shape of a kidney. 

The most constderahle part of the whole caterpillar 
with regard to bulk is the corpus crassum. It is the 
first and only sufastance that is seep on opening it. It 



forms a kind of sheath which envelopes and coven all Micm- 
the entrails, and, introducing itself into the bead, enters scope, 
all the muscles of the body, filling the greatest part of " » 

the empty spaces in the caterpillar. It very much re- 
sembles the configuration of the human brain, and is of 
a milk-white colour. 

l^e oesophagus descends from the bottom of the 
mouth to about the fourth division. The fore part, 
which is in the head, is fleshy, narrow, and fixed by 
different muscles to the cmstaceous parts of it ) the 
lower part, which passes into the body, is wider, and 
forms a kind of membranaceous bag, covered with 
very small muscles ; near the stomach it is narrower, 
and, as it were, confined by a strong nerve fixed to it 
at distant intervals. The ventricle begins a little above 
the fourth division, where the oesophagus ends, and 
finishes at the tenth. It is about seven times as long 
as broad ; and the anterior part, which is broadest, is ge- 
nerally folded. These folds diminish with the bulk as 
it approaches the intestines ; the surface is covered with 
a great number of aerial vessels, and opens into a tube, 
which M. Lyonct calls the large intestine.— There are 
three of these large tubes, each of which differs so much 
from the rest, as to require a particular name to distin- 
guish it from them. 

The two vessels from which the cossus spins its silk 
are offen above three inches long, and are distinguished 
into three parts ; the anterior, intermediate, and poste- 
rior. It has likewise two other vessels, which are sup- 
posed to prepare and contaip the liquor for dissolving 
the wood on which it feeds. 

Fig. 55. shows the wing of an earwig magnified ; piate 
a represents it of the natural size. The wings of tbisCCCXLTV* . 
insect are so artificially folded np under short cases, 55 * 
that few people imagine they have any. Indeed, they 
very rarely make use of their wings, The cases under 
which they are concealed are not more than a sixth part 
of the size of one wing, though a small part of the 
wiu^ may he discovered, on a careful inspection, pro- 
jecting from under them. Tlie upper part of the wing 
is crustaceons and opaque, but the under part is beau- 
tifully transparent. In putting up their wings, they 
first fold back the parts AB, and then shut up the 
ribs like a fan; the strong muscles used for this purpose 
being seen at the upper part of the figure. Some of 
the ribs are extended frnm ‘the centre to the outer edge ; 
others only from Ihe edge about half tray : but they 
are all united by a kind of band, at a small but equal 
distance from the edge ; the whole evidently contrived 
to strengthen the wing, and facilitate its various mo- 
tions. The insect itself differs very little in appearance 
in its three different states. De Geer asserts, that the 
female hatches eggs like a hen, and broods over her 
young ones as a hen does. 

Fig. 56. represents a wing of the hemerohius prHa Fig. ^5. 
magnified. It is an insect which seldom lines more 
than two or three days. — ^The wings are nearly of a 
length, and exactly similar to one another. They are 
composed of fine delicate nerves, regnlarly and elegant- 
ly disposed as in the figure, beautifully adorned with 
hairs, and lightly tinged with green. The body is of a 
fine green colour ; and its eyes appear like two bur- 
nished beads of gold, whence it has obtained the name 
of gofden eye. This insect lays its eggs on the leaves 
of the plum or the r.o?e tree; the eggs are of a white 
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M!cro> colour, and each of them fixed to a iittle pedicle or 
i;cope. foot-stalk, by fvhich means they stand off a little from 
» the leaf, appearing like the fructification of some of 
the mosses. The larva proceeding- from these eggs re- 
sembles that of the coccinella or lady*cow, but is much 
more handsome. Like that, it feeds upon aphides or 
pucerons, sucking their blood, and forming itself a case 
with their dried'bodies) in which, it changes into the 
j>upa state, from whence they afterwards emerge.in the 
form .of a fly. 

Fig. L, F, I, represent the dust of a moth^s wing 
magnified. This is of different figures in different 
moths. The natural size of these small plumes is re- 
presented at iL / 

57- Fig. 57. shows a part of the cornea of the . li bell uhi 
magnified. In some positions of the light, the sides nf 
.the hexagons appear of a fine gold colour, and divided 
by three parallel lines. The natural size of the part 
.magnified is shown at b, 

^g* 58. '-Fig. 58. shows the part c of a lobster^s cornea mag- 
nified. 

Fig. 59* Fig. 59. shows one of the arms or horns of tbe.lepas 
anatifera, or barnacle, magnified ; its naturalsize being 
represented at </. Each horn consists of several joint^ 
and each joint is furnished on the concave side of the 
arm with long hairs. When viewed in the microscope, 
.the arms appear rather opaque ^ but they may be ren- 
dered transparent, and become a most beautiful object, 
by extracting out of the interior cavity a bundle of 
longitudinal fibres, which runs, the whole length of the 
arm. Mr Needham thinks that the motion and use nf 
these arms may illustrate the nature of the rotatory mo- 
^ tion in the wheelranimal. > In- the midst of the arm»is 
an hollow trunk, consisting of a jointed hairy tube, 
which encloses a long round tongue that can be push- 
ed occasionally out of the tube or sheath, and retract- 
ed occasionally. The mouth of the animal. Consists of 
six laminae, which go off with a bend, indented like a 
saw on the convex edge, and by their circular disposi- 
lion are so ranged, that the teeth, in the alternate ele- 
vation and depression of each plate,. act against what- 
ever comes between them. The plates are placed to- 
other in such a manner, that to the^ naked eye they 
form an aperture not much unlike the mouth of a con- 
-tracted purse. 

Plate Fig.. 6o». shows the apparatus of the tahanus or gad- 

ceeXLV. fly, » by which U pierces the skin of horses and oxen, in 
60. Qrder to suck the .blood. The whole is contained in a 
fleshy case, not expressed in the.figure. The feelers a a 
are of a spongy texture and gray coloured, covered with 
short hairs. They are 4inited to the bead by a small 
joint of the same substance. They defend the other 
parts of the apparatus, being laid upon it side' by side 
whenever the animal stings, and thus preserve it firom 
external injury. The wound is made by the two lan- 
cets h h and o, which are of a delicate* structure, but 
very sharp, formed like the dissecting knife of an ana- 
tomist, growing gradually thicker to the back.— The 
two instruments c c and C, appear as if intended to en* 
iar^ the wound, by irritating the parts round it \ -for 
which they are jagged or toothed. They may also 
serve, from their hard and homy texture, to defend the 
tube e £, which is of a softer nature, and tubular to ad- 
mit the blood, and convey it to the stomach. This part 
is totally enclosed in a line d D, which entirely covers 
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it. These parts are drawn separately at B, C, 1), £• Micss. 
De Geer observes, that only the females suck the blood *^*?P^* 
of animals j and Beaumur i^orms us, that having made , 
one, that had sucked its fill, disgorge itself, the blood ^ 
it threw up appeared to him to be more than the whole 
body of the insect could have contained. The natural 
size of this apparatus is shown at^ 

Fig. £1. shows a bit . of the skin of a lump^fish 
clopterus) magnified. When a good specimen of this 
can be procured, it forms a most beautiful object. Hie 
tubercles exhibited in the figure probably secrete an 
unctuous juice. 

Fi|r, 6 2. shows, the scale of a sea perch found on the Jf!g. 
'Eqglish coast \ the natural size is exhibited at h. 

Fig.. 63. the scale of an haddock magnified ^ its na- pig. 
tural size as within the circle. 

Fig. 64. the scale of a parrot fish from, the West In- p-jg. 
dies magnified \ I the natural size of it. 

Fig. 65. the scale of x kind of perch in the West fn- pjg, 
dies magnified ^ k the natural size of tlie scale. 

Fig. 66. part of the skin of a sola £bh, as viewed Fig. 66 , 
through an opaque miscroscope > the magnified part in 
its real size, shown at /. 

The scales of* fishes afford a great variety of beauti- 
ful objects for the microscope. Some are long ^ others 
round, square, &c. varying considerably not only in 
different fishes, but even in different parts of the same 
fish. Leeuwenhoeck supposed . them to consist of an 
infinite number of small scales or strata, of which those 
next to the body of the fish are the largest. When 
viewed by the microscope, we find some of them or- 
namented with a prodigious number of concentric flu- 
tings, too near each other, and too fine, to be easily 
enumerated. These flutings are frequently traversed by 
others diverging from the centre of the scale, and ge- 
nerally proceeding from thence in a straight line to the 
circumference. 

For more full information concerning these and 
ether microscopical objects, the reader may consult 
Mr Adamses Essays on the Microscope^ who has made 
the most valuable collection that has yet appeared on 
the subject. See also the articles Animalcule, Cry- 
stallization, Polype, Plants, and Wood, in the 
present work. 

MIDAS, in fabulous history, a famous king of 
Phrygia, who having received Bacchus with great 
magnificence, that god, out of gratitude, offered to 
grant him whatever be should ask. Midas desired that 
eveiy thing he touched should be changed into gold. 

Bacchus consented \ and Midas, with extreme pleasure;, 
everywhere found the effects of his touch. But he had 
soon reason to repent of bis folly : for wanting to eat 
and drink, the aliments no sooner entered bis mouth 
than they were changed into gold. This obliged him to 
have recourse to Bacchus again, to beseech him to re- 
store him to his former state \ on which the god ordered 
him to bathe in the river Pactoius, which from thence- 
forward had golden sands. Some lime after, being 
chosen judge between Pan and Apollo, he gave an- 
other instance of his folly and bad taste, in preferring 
Pan's* music to Apollo's \ on which the latter being 
enraged, gave him a pair of asses ears. This Midas 
attempted to conceal from the knowledge of his sub- 
jects : but one of his servants saw the length of his ears, 
and being unable to keep the secret, yti a&aid to re- 
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Mikf it from apprehension of the king's resentment, he 
I opened a hole in the earth, and after he had whispered 
there that Midas had the ears of an ass, be covered tb^ 
^ pi»ce as before, as if he had bnried his words in the 
ground. On that place, as the poets mention, ^ew a 
number of reeds, which when agitated by the wind ut- 
tered the same sound that had been buried beneath, and 
published to the world that Midas bad the ears of an 
ass. Some explain the fable of the ears of Midas, by 
the supposition that be kept a number of informers and 
spies, who were continually employed in gathering 
every seditious word that might drop from the mouths 
of his subjects. Midas, according to Strabo, died of 
drinking bull's hot blood. This he did, as Plutarch 
mentions, to free himself from the numerous ill dreams 
which continually tormented him. Midas, according 
to some, was son of Cybele. He built a town which he 
called Ancynr. 

Midas, Eor^theU. See Haliotis, Cokchologt 
Mcx. 

MID-heavek, the point of the ecliptic that culmi- 
nates, or in which it cuts the meridian. 

MIDDLE BURG, one of the Friendly islands in 
the South sea. The island was first discovered by 
Tasman, a Dutch navigator, in January 1642-^3^ and 
is called by the natives jEJo- : it is about 16 
miles from north to south, and in the widest part about 
8 milea from east to west. The skirts are chiefly laid 
out in plantations, the south-west and north-west sides 
especially. The interior parts are but little cultiva- 
ted, tlioogh very capable of it : but this neglect adds 
greatlw to the beauty of the island ^ for here are agree- 
ably oispersed groves of cocoa-nuts and other trees, 
lawns covered with thick grass, here and there planta- 
tions and paths leading to every part of the island, in 
such beautiful disorder, as greatly to enliven the pro- 
spect. The hills are low \ the air is delightful \ but 
unfortunately water is denied to this cbaiming spot. 
Yams, with other roots, bananas, and bread fruit, are 
the principal articles of food \ but the latter appeared 
to he scarce. Here is the pepper-tree, or ava ava^ 
with which they make an intoxicating liquor, in the 
same disgusting manner as is practi^d in the Society 
islands. Here are several odoriferous trees and shrubs, 
particularly a species of the lemon tribe \ and the ho- 
, tanical gentlemen met with various new species of plants. 
Here also are a few bogs and fowls. 

There are no towns or villages \ most of the houses 
are built in plantations, which are laid out in difiPerent 
parts, with no other order than what convenience re- 
quires. They are neatly constructed, but are less 
roomy and convenient than those in the Society isles. 
The floors are a little raised, and covered with thick 
strong mats. The same sort of matting serves to enclose 
them on the windward side, the others being open. 
They have little areas before most of them, which are 
planted round with trees or ornamental shrubs, whose 
fragrance perfumes the air. Tbehr household furniture 
consists of a few wooden platters, cocoa-nut shells, and 
pillows made of wood, and shaped like four-footed 
stools or forms : their common clothing, with the addi- 
tion of a mat, serves them for bedding. 

The natives are of a clear mahogany or chesnnt 
brown, with black hair, in short frizzled eurls, which 
seems to be burnt at the ti ^ } their beards are cut Of 



shaven. The general stature of the men Is equal to Mi^Te- 
our middle size, from five feet three to five feet ten burg. 
inches 5 the proportions of the body are very fine, and 
the contours of the limbs extremely elegant, though 
something more muscular than at Otaheite, which 
may be owing to a greater and more constant exertion 
of strength in their agriculture and domestic economy. 

Their features are extremely mild and pleasing \ and 
diflPer from the old Otaheitan faces in being more ob- 
long than round, the nose sharper, and the lips rather 
thinner. The women are, in general, a few inches 
shorter thap the men, but not so small as the lower 
class of women at the Society islands. The practice 
of punctnring the skin, and blacking it, which is 
called tattounng^ is in full force among the men here, 
for their belly and loins are very strongly marked in 
configurations more compounded than those at Ota- 
heite. The tendercst parts of the body were not free 
Rom these punctures ^ the application of which, besides 
being very painful, must be extremely dangerous on 
glandulous extremities. 

The men in general go almost naked, having only' 
a small piece of cloth round the loins, but some wrap* 
it in great abnndance round them from their waist : 
this cloth is manafactured much like that at Ota- 
heite, but overspread with a strong glne, which makes 
it stiflP, and fit to resist the wet. The women are 
likewise covered from the waist downwards : they often' 
have loose necklaces, consisting of several stnnps of 
small shells, seeds, teeth of fishes; and in the middlcf ' 
of all, the round operculum^ or cover of a shell as large' 
as a crown-piece. The men frequently wear a string' 
round their necks, from which a mother-of-pearl shell 
bangs down on the breast ; both the ears of the wor 
men were perforated whh two holes, and a cylinder 
cut out of tortoise-shell or bone was stuck through 
both the holes. The most remarkable circumstance* 
observed of this people was, that most of them wanted 
the little finger on one, and sometimes on both hands : 
the difference of sex or age did not exempt them from' 
this amputation ; for even among the few children 
that were seen running about naked, the greater part 
had already suffered such loss. This circumstance was' 
observed by Tasman. Another singularity which was 
observed to bc very general among these people, was 
a round spot on each cheek-bone, which appeared to 
have been burnt or blistered. On some it seemed to 
have been recently made, on others it was covered ’ 

^vitli scurf, and many had only a slight mark of its 
former existence ; how, or for what purpose it was 
made, could not be learnt. The women here, in ge- 
neral, were reserved ; and turned, with disgust, from 
the immodest behaviour of ungovernable seamen : there ' 
were not, however, wanting some who appeared to be 
of easy virtue, and invited their lovers with lascivious * 
gestures. The langnage spoken here is soft, and not 
unpleasing ; and whatever they said was spoken* in ir 
kind of singing tone. Omai and Mabine, who were 
both passengers on board the ship, at first declared that 
the language was totally new and unintelligible to 
them; however the affinity of several words being- 
pointed out, they soon caught the particular modifica- 
tion of this dialect, and conversed much better with 
the natives than any on board the ships could have 
done, after a long intereourse. They have the tieat^ 
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Mi3<Be- ornaments imaginable, consisting of a number of 
burg, little flat sticks, about five inches long, of a yellow 
!Vliddlc- iiyood like box, firmly and elegantly connected toge- 
tber at the bottom by a tissue of the fibres of cocoa- 
nut, some of which were of their natural colour, 
others dyed black > the same fibres were likewise used 
in the making of baskets, the taste of which was high- 
ly elegant, and varied into different forms and pat- 
terns. Their clubs are of a great variety of shapes, 
and man^ of them so ponderous as scarcely to be ma- 
naged with one band. The most common form was 
quadrangular, so as to make a rhomboid at the broad 
end, and gradually tapering into a round handle at the 
other. Far the greater part were carved all over in 
many chequered patterns, which seemed to have re- 
quired a long space of time, and incredible patience, 
to work up ^ as a shai*p stone, or a piece of coral, are 
the only tools made use of : the whole surface of the 
plain clubs was as highly polished as if an European 
workman had, made them with the best instruments: 
Besides clubs, they have spears of the same wood, 
which were sometimes plain sharp>pointed sticks, and 
sometimes barbed with a stiog-ray^s tail. They have 
likewise bows and arrows of a peculiar construction ^ 
the bow, which is six feet long, is about the thick- 
ness of a little finger, and when slack, forms a slight 
curve its convex part is channelled with a single 
deep groove, in which the bow-string is lodged. The 
arrow is made of reed, near six feet long, and pointed 
with hard wood : when the bow is to be bent, instead 
of drawing it so as to increase the natural curvature, 
they draw it the contrary way, make it perfectly 
straight, and then form the curve on the other side. 
Most of their canoes have outriggers, nu&de of poles ^ 
and their workmanship is very admirable : two of 
these canoes are joined together with a surmising ex- 
actness, and the whole surface receives a very cu- 
rious polish. Their paddles have short broad blades, 
something like those at Otaheite, but rocwe neatly 
wrought and of better wood. 

They keep their dead above ground, after the man- 
ner of the Society islands ^ m a corpse was seen depo- 
sited on a low hut. 

Here were seen several men and women afflicted 
with leprous diseases, in some of whom the disorder 
had risen to a high degree of virulence : one roan in 
particular had bis back and shoulders covered with a 
large cancerous ulcer, which was perfectly livid with- 
in, and of a bright yellow all round the edges. A 
woman was likewise unfortunate enough to have her 
face destroyed by it in the most shocking manner ^ 
there was only a bole left in the place of her nose *, her 
cheek was swelled up, and continually oozing out a 
purulent matter : and her eyes seemed ready to fall out 
of her bead, being bloody and sore. Though these were 
some of the roost miserable objects that could possibly 
be seen, yet they seemed to be quite unconcern^ about 
their misfortunes, and traded as briskly as any oftbe rest. 

MIDDLEHAM, a town in the north riding of 
Yorkshire, situated on the river Ure, 255 miles from 
London. It bad once a castle, where was bom Ed- 
ward prince of Wales, only son of Bichard HI ^ and 
is noted for a woollen manufactory and frequent horse- 
races. Its market is on Monday j and fairs Nov. 6. 
and 7. The town stands on a rising ground ^ and the 
3 



castle was formerly moated round by the help of a MadUs- 
spring conveyed in pipes from the higher grounds. The hma 
population in 1811 was 714. , P 

MIDDLESEX, a county of England, which de- 
rives its name from its situation amidst the three king- 
doms of the East, West, and South Saxons. It is 
bounded on the norih by Hertfordsbire > on the south 
by the river Thames, wliicb divides it from Surry ^ on 
the west by the river Colne, which separates it from 
Buckinghamshire *, and on the east by the river Lea, 
which divides it from Essex. It extends about 23 
miles ill length, but hardly 14 in breadth, and is not 
more than 1 1 5 in circumference ^ but as it compre- 
hends the two vast cities of London and Westuunster, 
which are situated in the south-east part of the coun- 
ty, it is by far the wealthiest and* most populous 
county in England. It is divided into 602 liberties, 
containing 200 parishes, besides a vast number of cha- 
pels of ease, and 5 market towns, exclusive of the cities 
of London and Westminister. The air is very pleasant 
and healthy. The soil, which is gravelly, produces plen- 
ty of com, and the county abounds with fertile meadows 
and gardeners grounds. In a word, the greater part of 
the county is so prodigiously assisted by the rich com- 
post firom London, that the whole of the cultivated part 
may be considered as a garden. The natural promo- 
tions are cattle, corn, and fruit ^ but its manufactures 
are too many to be enumerated here, there being hard- 
ly a single manufacture practised in Great Britain but 
what is also established in this county.— -Though Lon- 
don is the chief city, Brentford is the county town 
where the members of parliament are elected. In 181 x 
it contained 126,269 houses, and 904,358 inhabitants 
in towns, and 8670 houses, and 48,910 inhabitants in 
the country, making altogether 9539276 inhabitants. 

See Middlesex, Sufflement. 

Middlesex is also the name of four different coun- 
ties in the United States of America ^ one of them is 
in Massachussets, another in Connecticot, a third in 
New Jersey, and the fourth in Virginia. 

MIDDLETON, Dr Conyers, a very celebrated 
English divine, the son of a dergyroan in Yorkshire, 
was bom at Richmond in 1683. He distinguished him- 
self, while fellow of Trinity college, Cambridge, by 
his controversy with Dr Bentley bis master, relating to 
some mercenary conduct of the latter in that station. 

He afterwards had a controversy with the whole body 
of physicians on the dignity of the medical profession ^ 
concerning which he published De mediewrum apud t>e- 
teres Romanos degenthun conditione dusertaiio; qua^ con^ 
tra vtros celeberrimas Jacobum Sponium et Rtchardum 
Meadivm^ servilem atque ignohdem earn fuisst ostendi- 
tun and in the course of this dispute much resentment 
and many pamphlets appeared. Hitherto he bad 
stood well with his clerical brethren ^ but be drew the 
resentment of the church on him in 1729, by writing 
A Letter from Borne, showing an exact conformity 
between Popery and Paganism,^^ &c. \ as this letter, 
though politdy written, yet attacked Popish miracles with 
a gaiety that appeared dangerous to the cause of miracles 
in general. Nor were his Objections to Dr Water- 
land’s manner of vindicating Scripture against Tindal’s 
Christianity as old as the Creation,” looked on in a 
more favourable point of view. In 174^9 came out his 
great worit, “ The history of the li& of M. Tullius 
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)iMtm Cicero,^* 2 vols 4tb : which is iodeed s fine perform- 
ti snce, and will probablj be read as long as taste and 
Midship polite literature subsist among us: the author has ne- 
, . verthelcss fallen into the common error of biegrapkers, 

who often give paneg]rrics instead of history. In 
1748, he puUisbed, A free inquiry into the miracul- 
oua powers which are supposed to have subsisted in the 
Christian church from tbe earliest ages, through several 
successive centuries.^* He was now attacked from all 
quarters ; but before be took any notice of his anta- 
gonists, be supplied them witli another subject, in ** An 
examioation of the Lord Bishop of London's discourses 
concerning the use and extent of prophecy," &c. 
Thus Dr Middleton continued to display talents and 
learning, which are highly esteemed by men of a free 
tarn of mind, but by no means in a method calculated 
to iovite promotion io tbe clerical line. He was in 
1723 cho^ principal librarian of tbe public library at 
Cand>ridge \ and if be rose not to dignities in tbe 
church, he was in easy circamstances, which permitted 
him to assert a dignity of mind often forgotten in the 
career of preferment. He died in 1750, at Hildersbam 
in Cambridgeshire, an estate of his own purchasing ^ 
and in 1752, all his works, except the life of Cicero, 
were collected in 4 vols 4to. 

MIDDLEWICH, a town of Cheshire, 167 miles 
horn London. It stands near the conflux of the Croke 
and Dan, where are two salt water springs, from which 
are made great quantities of salt, the brine being said 
to be so strong as to producs a full fourth part salt. It 
it an ancient borough, governed by burgesses } and its 
parish extends into many adjacent townships. It has a 
spacious church. By means of inland navigation, it has 
commumcatioa with the rivers Mersey, Dee, Kibble, 
Oose, Trent, Darwent, Severn, Humber, Thames, Avon, 
&C. \ which navigation, including its windings, extends 
above 5O0 miles, in the counties of Lincoln, Notting- 
ham, York, Lancaster* Westmoreland, Stafford, War- 
wick, Leicester, Oxford, Worcester, &c. Tbe river 
M^heelock, after a course of about 1 2 miles from Mow- 
cop-bill, runs into the Dan a Iktle above this town. Its 
population in 1811 was 1232. 

MIDHURST, a town of Sussex, 52 miles from 
London, has been represented in parliament ever since 
the 4tb of Edward II. It is a neat small town, on a 
hill surrounded with others, having tbe river Arun at 
the bottom \ and is a borough by prescription, govern- 
ed by a bailiff, chosen annually by a jury at a conrt- 
leet of the lord of the manor. 

MIDIAN, or Madian, in Ancient Geography^ a 
town on the south side of Arabia Petram, so called 
from one of the sons of Abraham W Keturah.— Ano- 
ther Midian^ near the Amon and .£oplis, in ruins in 
Jerome's time. With tbe daughters of these Midianites 
the Isfaelites committed fornication, and were guilty of 
idolatry. A branch of the Midianites dwelt on tbe 
Arabian gulf, and were called Kenites : some of whom 
tamed proselytes, and dwelt witb the Israelites in the . 
land of Canaan. 

MID-LOTHIAN. SeeLoTHiAKandEDiNBURaH- 

saiRE. 

MIDSHIP-frame, a name given to that timber, 
or eoa^nnatioa of pieces formed into one timber, 
which dctemuDcs the extreme breadth of the ship, 
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as well AS the figure and dimension of all the inferior 
timbers. 

In tbe article SaiP-Buildingt tbe reader will find a 
full explanation of what is meant by a frame >of tim- 
bers. He will also perceive the outlines of all tlie 
principal frames, with their gtadual dimensions, from 
tbe midship-frame, delineated in the plane of projection 
annexed to that article. 

MIDSHIPMAN, a sort of naval cadet, appointed 
by the captain of a ship of war, to second the orders of 
the superior officers, and assist in the necessary busi- 
ness of the vessel, either aboard or ashore. 

The number of midshipmen, like that of several other 
officers, is always in proportion to the size of the ship 
to which they belong, l^us a first-rate man of war 
has 24, and the inferior rates a suitable number in^ pro- 
portion. No person can be appointed lieutenant with- 
out having previously served two years in tbe rOyal navy 
in this cajiacity, or in tfiat of matr, besides having been 
at least four years in actual service at sea, either in 
merchant ships or in tbe royal navy. 

Midshipman is accordingly the station in which a 
young volunteer is trained in the several exercises ne- 
cessary to attain a sufficient knowledge of tbe machi- 
nery, movements, and military operations of a ship, to 
qualify him for a sea officer. 

On his first entrance in a, ship of war, every midship- 
man has- several disadvantageous circumstances to en- 
counter. These are partly occasioned by the nature 
of the sea service 5 and partly by the mistaken preju- 
dices of people in general respecting naval discipline, 
and tbe genius of sailors and their officers. No cha- 
racter, in their opinion, is more excellent than that of 
tbe common sailor, whom they ^nei^lly suppose to 
be treated vrith great seventy by his oflicers, drawing 
a comparison between them not very advantageous to 
the latter. The midshipman usually comes alnwd tinc- 
tured witb these prejudices, especially if his education 
has been amongst t^ higher rank of people } and if 
the officers happen to answer his opinion, he conceives 
an early disgust to the service, fttml a very partial and 
incompetent view of Hs operations. Blinded by these 
prepossessions, he is thrown off his guard, and very 
seon surprised to find, amongst those honest sailors, a 
crew of abandoned miscreants^ ripe foi* any mischief 
or villany. Perhaps, after a little obseivAtioD, many 
of them will appear to biro equally destitute of grati- 
tude, shame, or justice, and only deterred from the 
commission of any. crimes by the terror of severe pu- 
nishment. He will discover, that the pernicious ex- 
ample of a few of the vilest in a ship of war is toe 
often apt to poison tbe principles of the greatest num- 
ber, especially rf the reins of discipline are too much 
relaxed, so as to foster that idleness and dissipation, ' 
which engender sloth, diseases, and an utter profligacy 
of roannefs. If the midshipman on many occasions is 
obliged to mix witb these, partienlarly in tbe exercises 
of extending or reducing the sails in the tops, he ought 
resolutely to guard against this contagion, with whicli 
tbe morals of m inferior^ may he infected. He should, 
however, avail himself of their knowledge, and acquire 
their expertness in managing and fixing the sails qnd 
rigging, and never suffer himself to be excelled by an 
inferior. He will probably find a virtue in almost 
F every 
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Midship- every private sailor, ivhich Is entlrdy unknown to 
many of his officers : that virtue is emulation, which 
' is not indeed mentioned amongst their qualities by the 
gentlemen of terra firmoy by whom their characters are 
often copiously described with very little judgment. 
There is hardly a common tar who is not envious of 
superior skill in his fellows, and jealous on all occa- 
sions to be outdone in what he considers as a branch 
of his duty : nor is he more afraid of the dreadful con- 
sequences of whistling in a storm, than of being stig- 
matised with the opprobrious epithet of lubber* For- 
tihed against this scandal, by a thorough knowledge 
of his business, the sailor will sometimes sneer in pri- 
vate at the execution of orders which to him appear 
awkward, improper, or unlike a seaman. Nay, he 
wiirperhaps be malicious enough to suppress his own 
judgment, and, by a punctual obedience to command, 
execute whatever is to be performed in a manner 
which he knows to be improper, in order to expose 
the person commanding to disgrace and ridicule. Little 
skilled in the method of the schools, he considers the 
officer who cons his lesson by rote as very ill qualified 
for his station, because particular situations might ren- 
der it necessary for the said officer to assist at putting 
his own orders in practice. An ignorance in this prac- 
tical knowledge will therefore necessarily lie thought 
an unpardonable deficiency by those who are to follow 
his directions. Hence the midshipman who associates 
with these sailors in the tops, till be has acquired a 
competent skill in the service of extending or reducing 
the sails, &c« will be often entertained with a number 
of scurrilous jests, at the expence of bis superiors. 
Hence also he will learn, that a timely application to 
those exercises can only prevent him from appearing 
in the same despicable point of view, which must cer- 
tainly be a cruel mortification to a man of the smallest 
sensibility. 

If the midshipman is not employed in these services, 
which are undoubtedly necessary to give biro a clearer 
idea of the different parts of bis occupation, a variety 
of other objects present themselves to his attention. 
Without presuming to dictate the studies which are 
most essential to his improveipent, we could wish to 
recommend such as are most suitable to the bent of his 
inclination. Astronomy, geometry, and mech.'tnics, 
which are in the first rank of science, are the mate* 



rials which form the skilful pilot and the superior ma- Midship- 
riner. The theory of navigation is entirely derived man, 
from the two former, and all the machinery and move- 
ments of a ship are founded npon the latter. Tlie ac- " ^ 
tion of the wind upon the sails, and the resistance of 
the water at the stem, naturally dictate an inquiry into 
the property of solids and fluids ; and the state of the 
ship, floating on the water, seems to direct his appli- 
cation to the study of bydrostatic^i, and the effects of 
gravity. A proficiency in these branches of science 
will equally enlarge bis views, with regard to the ope- 
rations of naval war, as directed by the efforts of 
powder and the knowledge of projectiles. The most 
effectual method to excite his application to those stu- 
dies, is, perhaps, by looking round the navy, to ob- 
serve the characters of individuals. By this inquiry 
he will probably discover, that the officer who is emi- 
nently skilled in the sciences, will command universal 
respect and approbation \ and that whoever is satisfied 
with the despicable ambition of shining the hero of an 
assembly, will be the object of universal contempt. 

The attention of the former will be engaged in those 
studies which are highly useful to himself in particular, 
and to the service in general. The employment of 
the latter is to acquire those superficial accomplishments 
that unbend the mind from every useful science, emas- 
culate the judgment, and render the hero infinitely 
more dexterous at failing into his station in the dance 
than in the line of battle. 

Unless the midshipman has an unconquerable aver- 
sion to the acquisition of those qualifications which 
are so essential to his improvement, be will very rare- 
ly want opportunities of making a progress thereio. 

Every step he advances in those meritorious employ- 
ments will facilitate his accession to the next in order. 

If the dunces, who are bis officers or messmates, are 
rattling the dice, roaring bad verses, hissing on the flute, 
or scraping discord from the fiddle, bis attention to more 
noble studies will sweeten the hours of relaxation. He 
should recollect, that no example from fools ought to iu- 
floence his conduct, or seduce him from that laudable 
ambition which his honour and advantage are equally 
concerned to pursue. 

MIDWIFE, one whose profession is to deliver wo- 
men in labour. See Midwifery. 



MIDWIFERY, 



Definhion. '*T'H£ art of assisting women in labour. In a more 
^ extended sense, it is understood to comprehend al- 
so the treatment of the diseases of women and children. 
In this work we sbaU consider it in the former limited 
sense, viz. as relating to the birth of the o&piing of 
man. 

2 History of Midwifery , mast be very obvkras that 

this art must have been almost coeval with mankind : 
but in £u|ope it continued in a very rude state till the 
1 7U1 century \ and even afler physic and surgery had 
become distinct professions, it remained almost totally 
uncultivated. 



It is a curious fact, that in the empre of China 
the very reverse of this has taken pb.ee. In that em- 
pire, according to the latest accounts, both physic and 
surgery are still in a state of the utmost degradation, 
even more so than among the savages of America ^ 
but for some hundred years, the art of midwifery has 
been practised by a set of men destined to the purpose 
by order* of government. These men, who bold in eo- 
ciety the same rank which lithotomists did in this coun- 
try about the beginning of last century, are called in 
whenever a woman has been above a certain nnmbef of 
hours in labour, and employ a mechanical contrivance 

loK 



•Digitized by v^ooQle 




M I D W 

Sot complMing the ileUvery without injury to the in- 
fant. A certain number of such incirviduais is allotted 
to each district of a certain population. 

It is sai «4 that the Chinese government was led to 
make this provision for alleviating the suflferings of 
child-bearing womeOf in consequence of a representa- 
tiooy that annually many women died undelivered, and 
that in the majority of cases the cause of obstruction 
might baVe been removed by very simple mechanical 
expedients. 

Both Sir George Staunton atnd Mr Barrow were 
ignorant of this fact ^ and the latter in particular ex- 
pressly mentions, that there are no men-midwives in 
China. But the writer of this article bad his informa- 
tion from a more authentic source than the works of 
geatiemen who were only a few months in that coon- 
Iry, and were in a great measure treated as state pri- 
soners. He has it, through the medium of a^friend^ 
Srom a gentleman who resided upwards of twenty years 
as surgeon to the British factory at -Canton, and who 
bad b^ the ability and the inclinatiou to learn, during 
the coarse of so long a residence, all the customs and 
prejudices of the Viatlves relating to the preservation uf 
Iwroao health* 

4 Towards the end of the 17th century, the same 
etttses which had so long before led to the cultivation 
of midwifery in China produced the same effect in 
Europe. The dangers to which women are sometimes 
exposed during labour excited the compassion of the be- 
nevolent i so that a considerable part of the first hos- 
pital which was established for the reception of the in- 
digent sick, the Hotel Dieu of Paris was appropriated 
to lyiog-in women. 

The opportunities of practice which that hospital af- 
fiaded, directed tlie attention of medical men to the 
numerous accidents which happen during labour, and 
to the various diseases which occur after delivery. Pu- 
blic teaching followed, and soon after the custom of 
employing men in the practice of midwifery began. 

From this period the art became rapidly improved 4 
and it is now 4 n many parts of Europe, and particular- 
ly in Great Britain, in as great a state of perfection 
as physic or surgery. 

5 In the year 1725, a professorship of midwifery was 
established in the university of Edinburgh; and the 
town-council at 'the same time ordained, that no 
woman should be. allowed to practise midwifery within 
the liberties of the city, without having previously ob- 
tained a certificate from the professor of her being pro- 
perly qualified* This saluta^ regulation has fallen in- 
to desuetude. 

There can be no doubt that the improvement of the 
art of midwifery was chiefly in consequence of medical 
men directing their attention to the subject ; but the 
propriety of men being employed in such a profession is 
much questioned by many individuals of considerable 
respectability. 

^ Dr John Gregory, in bis Comparative View, p. 22* 
says, ** every other animal brings forth its young with- 
out any assistance, but we think a midwife understands 
it better.^' Had this eminent philosopher said, ** other 
auimals content themselves with the clothing which 
providence has bestowed, but we think it necessary to 
cover our bodies with the workmanship of weavers,” 
very few in this northern climate would have attended 
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to the sneer. His son, the pre.sent professor, has !ni- of 
proved upon the idea. He seems to suppose that women t’oncrpiion. 
without any instruction, and of course without any v-—' 
knowledge of the subject, are capable of assisting one 
another while in labour; and in the sportiveness of 
his li%'cly imagination, he compares men-midwives to 
that species of frog, in which, according to the allega- 
tion of Reaumur, the male draws out the ova from the 
female, or, to use the naturalist’s words, “ accouche 
la femclley 

It appears to us that this question, on which much 
declamation has been employed by the parties who 
have agitated it, may be brought within a very narrow 
compass. It may be assumed as a fact established be- 
' yond the reach of controversy, that sometimes dangers 
and difficulties occur during labour (from causes to he 
explained in a subsequent part of this essay), which can 
be lessened or removed by those only who have an inti- 
mate knowledge of the strifctare of the human body 
and of the practice of physic. On such occasions, it 
must be admitted, medical men alone can be useful. 

But as such labours occur only in the proportion of two 
or three in the hundred, the general practice might be 
confided to midwives, if they could be taught to manage 
ordinary cases, and to foresee and distinguish difficulties 
cr dangers, so as to procure in sufficient time additional 
assistance. It is on this point that the decision of the 
question must depend. It consists with the knowledge 
of the writer of this article, that women may be taught 
all this. But there are many who allege, that a little 
knowled]^ being a dangerous thing, miclwives acquire 
n self-sufficiency which renders them averse from call- 
ing in superior assistance, and that, in consequence, they 
often occasion the most deplorable accidents both to 
mother and child. In England this is the popular opi- 
nion, so that there women are almost entirely exclud- 
ed from the practice of midwifery. A similar prejudice 
against midwives has, it is believed, begun in some parts 
of Scotland ; but it is presumed this will gradually 
cease, when it is considered that, in general, vhe Scotch 
midwives are regularly instructed, and are at the same 
time both virtuous and industrious. If they attend 
strictly to their duty, and invariably prefer their pa- 
tients safety to their own feelings or supposed Interest, 
they will deservedly retain the public confidence. But 
if in cases of difficulty or danger they trust to their own 
exertions, or from disinterested motives decline the as- 
sistance of able practitioners, and if they interfere m 
the treatment of the diseases of women and children, 
they will in a few years be excluded from practice. 

Divisiion ^ the subject. In order to exhibit an ac- y 
curate view of what relates to the birth of man, we shall 
consider, in the first place, conception ; secondly, the 
effects of impregnation ; thirdly, the act of childbear- 
ing ; and lastly, the deviations from the ordinary course 
which sometimes happen. These topics will form tlie 
subjects-of the following chapters. 



Chap. I. OJ* Conception. 

ThrKE circumstances are required for conception in 
the human race, viz. puberty ; a healthy, vigorous, and 
natural state of the parts subservient to the operation 
In both sexes ; and successful sexual intercourse. 

I. The age of puberty in women differs considerably 
F 2 in 
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in dlfierent climates. In Eorope it takes place com- 
monly between the fouiteentb and sixteenth year. This 
' important era is marked by certain changes both in 
the mind and body* The girl feels sensations to which 
she had been formerly unaccustomecL She loses a relish 
for her former amusements, and even for her youthful 
companions. She seeks solitude, indulges in the de- 
pressing passions, and these are excited b^ the most a^ 
parently trifling causes. She feels occasionally certain 
desires which modesty represses *, and it is by degrees 
only that she regains her former tranquillity. 

The changes in her body are even more strongly 
marked than those in her mind. Her breasts assume 
that form which adds to the beauty of her person, and 
renders them fit for nourishing her infant \ and every 
part of the genital system is enlarged. A periodi- 
cal discharge from the uterus renders the woman 
perfect. 

In you^ men the same causes produce very diflPerent 
effects. ’!Ae lad, about fffteen or sixteen, fe^ a great 
increase of strength •y his features expand, bis voice be- 
comes rough, his step ffrm, bis body athletic •y and he 
engages voluntarily in exercises which require an exer- 
tion of strength and activity. The changes in bis 
miud are as strongly marked as those in his body. He 
loses that restless puerility which had distinguished his 
early years, and becomes capable of attending steadily 
to one object. His behaviour to the fair sex is sudden- 
ly altered. He no longer shows that contempt for wo- 
men, which he bad formerly betrayed. He is softened, 
approaches them with deference, and experiences a de- 
gree of pleasure in their company, for which he can 
scarcely account. In him too there is an important 
change in the condition of the genital organs. 

2. Unless the parts which constitute peculiarity of sex 
be in a healthy, vigorous, and natural state, conception 
cannot take place. 

In womeq, conception is prevented if the organs he 
too much relaxed j if there be obstruction between the 
external and internal parts } if any preternatural dis- 
charge teke place from the internal parts ^ if the men- 
strual evacuation be not natural in every respect, and if 
the appendages of the uterus, called fallopian tuhes^and. 
ovaria,. be not of the natural structure. 

In men, tlie same circumstance happens if the organs 
be too much relaxed ^ if the orifice of the urethra- be 
in an improper situation if the urethra be diseased } if 
the testes be not in a natural healthy state *, and if there 
he any defect in the erectores penis, which prevents the 
proper erection of tliat organ* 

3. The sexual intercourse cannot be successful unless 
somewhat iitscessary for conception be furnished by both 
sexes. This consists in the male of a fluid secreted by 
the testes^ and in the female, of a detachment of a 
substance, supposed to resemble a very minute vesicle 
situated in the ovarium, aud called by physiologists 
ovum. Each ovarium contains a number of these vesi- 
cles. After every conception, certain marks of. the 
detachment of the ovuip remain in the respective 
ovarium. 

When the circumstances required for conception con- 
cur, a Wing is produced which generally resembles 
both parents. This resemblance is most strikingly 
marked in the human subject, when one of the parents 

3 
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is an European, and the other an African. What it of f^oa- 
called a mulatto is produced. ceptioa. 

The human race possesses the power of propagatum ‘ - 

in common with all the other species of the animal 
kingdom, and also, it has been said, with the vegetable 
kingdom. 

As generation then, as it has been styled, is common 
to two of the kingdoms of nature^ it has been imagined 
by ingenious men, that this wonderful operation is 
regulated in both 4 >y a certain general law. But they 
have differed much in their account of this law. The 
question at issue between the two parties is whether 
the embryos of animals be prepared by the sexual in- 
tercourse out of inorganic materials, or whether they 
pre-exist in the bodies of animals, and are only deve- 
loped as it were by that intercourse. The former of 
th^ opinions is called the doctrine of epigenesis, the 
latter that of evolntion. 

Both doctrines have been maintained with much in- 
genuity by equally respectable authorities. Negative 
arguments have been adduced in favour of the one, 
positive in support of the other, and it must be confess- 
ed that the balance between them s^ms nearly equal. 

The pre-existence of ova in the oviparous animals ap- 
pears a positive argument in favour of evolution •y but 
the satirical remark of a late witty author, * that, were o Bkanen* 
this theory true, every individual of the human mce bach, 
must have been lodged in the ovaria of our first parent, 
by affording a negative argument in favour of epigenesis, 
restores the balance. 

The various arguments advanced on each side by the 
opposite parties m this dispute are so very numerous, . 
that we cannot attempt to detail, them in this work ; 
and on a subject whicli has divided the opinions of so 
many able physiologists, it would he presumption to de- • 
cide peremptvily* 

If generation be regvded as an animal operalioo^' 
one is led to inquire whether the product be the result 
of the combined influence of both sexes, or whether it 
be produced by either sex alone. 

The first opinion was generally adopted by physiido- >3 
gists, till about the end of the 17th centory, when an 
accidental discovery convinced many that the embryo 
was produced by the male parent alone ; and another 
discovery some years afterwards again overturned that 
opinion, and rendered it believed by not a few that 
the embryo is furnished exclusively by the female 
parent*. 

Several circumstances concurred to render tbfe first 
opinion probable ^ the structure of the organs wliiob con- 
stitute peculiarity of sex in both parents, tbe circum- 
stances necessary for successful impregnation, and the 
similitude of children to both parents, appear very strong 
arguments in its favour^ 

The second theory, although first brought into vogue 
about tbe end of tbe 17th century by the discoveries of 
Leeuwenhoeck, bad b^n formerly proposed by tbe fol- 
lowers of Pythagoras. Their argument was analogy: 
the seed, said they, is sown in tbe earth, nourished 
and evolved there y so the male semen is sown in 
the uterus, and in tbe same manner nourished and 
evolvedi 

Leeuwenhoeck^s discovery seemed a more conclusive 
argument . in favour of. tbe . theory than vague analecy*^ 

He 
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Of Con* He oboerved Enamherable animalcuki m the eetniiial 
. ftaid of the males of maay amroals. These he imagined 
to he embryos. 

Bet as animml,ciibi of ap^rcndy the same oatore bare 
been observed in many aaihial fluids besides the semen 
mascalinam, the opinion of Leeuwenhoeck and the 
theory itself are ovortumed. 

It was owink principally to the kiboors, industry, and 
^ iogennity of Ba^ Haller, that the thii^ theory, that 
of the pre-eatsting germ, became fashionable. 

His dbservatioQS seem to contain a demonstration of 
the fiurt. 

Those who have adopted this theory, imagine that 
the semen mascnliaum possesses the power of stimnlating 
the various parts of the pre*existing embryo. And 
hence they attribute the simHitnde to both parents, and 
particulariy the appearance of the hybrid prodoctions, to 
that fluid nonrishing certain parts, and new-arranging 
others. Bnt if this were true, then the semen masculi- 
nmn of all animals should possess the power of stimulat- 
bg the germs of all female anhnab^ and besides, in each 
diss of animals it should possess certain specific powers 
of giving a direction to the growth of parts. £xpen- 
eoce, however, has not proved this to be the case, for 
the hybrid productions are very limited ^ and we may 
be peMitted perhaps, without the imputation of arro- 
grace in pretending to search into the intentions of the 
Author of nature, to observe, that had the semen mas- 
cafioom been possessed of such powers, the whole spe- 
cies of animals would have been soon confounded, and 
the whole animal kingdom would soon have returned to 
ihtt chaos firom which it has been allegorically said it 
originated. 

Yet we are reduced to the alternative of either re- 
jeetiog the theory, or of believing that the semen does 
possess the powers alluded to. If we examine attentive- 
ly the anatomical discovery on which tbb theory is 
built, we shall perhaps be inclined to believe that the 
fson^tion of the whole is veiy insuflicient j and hence 
to conclude that the great superstructure is in a very 
tottering condition. If it be possible that the attach- 
ment of the chick to the yolk of the egg should be in 
consequence of inosculation, the theory must fall to the 
ground. Haller has endeavoured to obviate this objec- 
tion, hut not with his nsual judgment. 
iS Two circumstances, however, seem to show that the 
attachment is really by inosculation : i. That vessels 
are seen in the membrane of the yolk evidently con^ 
tainiag blood before the heart of the chick begins to 
beat *, yet these vessels atlerwards appear to depend on 
the vascular system of the chick. And, 2. That in 
many animals, as in the human subject, the umbilical 
cord seems to be attached to the abdomen by inoscula- 
tion ^ for there is a circle round the root of the cord 
which resembles a cicatrix, and within a few days af- 
ter birtb, the cord uniformly drops off at that very 
circle, whatever portion may have been retained after 
delivery. 

1^ There is one objection equally applicable to all the 
three theories, vin. the diflBculty of explaining the steps 
of the process. A variety of explanations have been 
oflered by ingcaions men. Spallanzani and Mr John 
Hunter Utely, HWler and Bounet formerly, have rea- 
died tbesMelves oonspictious on this subject. Spallan- 
3 «ni| in particular, app^rs to many to have prt^uced, 
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by his artificial impregnation, the most convincing lUfectsof 
proofe of the pre-existence of the germ. But to what UBpregni- 
do his celebrated experiments amount ? They sfiotr, that . . 

in all animals it is necessary that the semen masetfiinum ▼ 
should be applied to the somewhat expelled by the fe- 
male dining the coitus, otherwise impregnation cannot 
take place. Bat was not this universally acknowledged 
before the abb6 was bom ? In the unfortunate fimgs 
who were the subjects of his experiments, the wbide 
operation of generation was completed except the ap- 
plication of the male semen to the substances expelled 
by the female. Nature, by establishing that the busi- 
ness should be carried on in water, shows that the se- 
men must be diluted, otherwise it cannot fecundate. 

The abb6 only imitated nature. He left the question 
in the state in which he found it. Hb experiment on 
the bitch may appear more conclusive ^ but alas ! it has 
never succeeded with any person but himself. 

On the whole, since the process of generation is so 
obscure that no rational explanation of it has yet been 
offered, are we not entitled to conclude that the gene- 
ral theory which accounts most satisfactorily" for the 
various phenomena which impregnation exhibits is the 
best ^ and consequently, that the product o£ genera- 
tion cannot pre-exist in the body of either parent exclu- 
sively ? 

Chap. II. Ejffects of Intpregnatnm, i8 

Im^ eonseqoence of impregnadon, certain important 
changes take place in the uterine system of the human 
subject. We shall conrider the natural changes only. 

On some occasions, there are morbid changes ; but we 
shall not notice them, except in so far as some of them 
serve to illustrate the nature of the usual ones. 

The first visible change is on the ovarium. One of 
those organs swells out at one point like a small papilla, 
then bursts, and somewhat is discharged. 

A substance is found in the ovarium after this, which xp 
is called corpus luteum. Roederer has described very 
acenrately its appearance a few liours aBer delivery. 

He says corpus luteum locator in rotundo apice. To- 
tam ovarii crassitlem occupat, immediate *pone ovarii 
membranaro ilia sede tenuiorera locatum ^ ab ovario 
cum quo cellulosfe ope cohacret separari sine Isesione 
potest \ nulli peculiari ovarii rimae respondet ; neque 
canalis in illo excavatos, sed totum solidum est. Lu- 
teus color est, substantia acinosa, acinis admodum com- 
pacris et ad sese pressis ambitus rotund us. Potest aliquo 
mode, velnt in glandulissuprarentlibus, duplex substantia 
distingni, cortlealis et mcdullaris \ quarum ilia insequa>- 
lis crassitiei i — 2 lin. lutea compreheudit hano medul- 
larein albam, qnse tenuis et membraua quasi callosa, ali- 
uni nttcleum flavum includit cassioreni It is very*Roedcur 
large soon alter conception, and then gradually 
comes smaller ; but never totally disapnears. Roederer 
observes^ post pnerpennm eo magis contrahi et ^ 

ran ilia' corpora videntor, quo reiaotior fit partus p 42. 
qualta videlicet observantur in femmis quoe nuper par- 
turn non ediderunt. 

Lutea corpora quo serius ^ partu observantur cuncta 
glmidtitis suprarenalibus similia esse videntur, duplioe 
nempe substantia^ exteriore coiticaH, solida seu flava 
Ittlea et nucleo fusco : velut'etiam illae glairdutce 
pressa suntf.” In cases where there is a plurality ofp 

children. 
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Kffects of cljiMren, there is evidently a corpus luteiun to each 
-.Impregna- child. In some quadrupeds, as in the bitch or cat, the 
. number of young in the uterus may be generally known 

• 'fay the corresponding corpora lutea in the evaria. 

The next change in the human uterine s^'stem which 
. deserves notice is that in the fallopian tubes. They 

• swell out towards the fimbriated extremity, and form a 
cavity which has 'been called antrum. Roedcrer was 
the first who observed and accurately tielineated this 
change. 

He says, p. 14. loco citato, In hoc etiam utero an- 
trum tubas dextrec apparet, c.f. tab. i. not. 5. ubi qui- 
dem in utraque tuba adest, in hujus iconis utero ad so- 
lam tubam dextram antrum pertinet. Ad uterum fe- 
minae octiduum puerperae non longe a fimbria in istius- 
modi antrum tuba sinistra prominet : dextra quidem 
' sine antro est, sed versus fimbriam ita flectitur ut ultima 
flexura dimidium pollicem ultra reliquam tubam efiem- 
' tur. Tubse feminse quae mox a mature partu mortua 
est, et alterius tres dies puerperae antris quidem carent, 
sed multuni versus simbrias dilatantur. An est facta 
conceptione ista antra nascuntur ? 

In uteri, tab. iv, ovario dextro luteum corpus latet 
in uteri feminae octidunm puerperae ovario sinistro v in 
-uteri, tab. L ovario sinistro.^* He adds, ulteriori inda- 
gine ista antra non indigiia esse mihi videntur. Licebit 
forsan conjectare aliquid liquoris ex vesicula graafiana 
in tubam lapsum et ad Introitum niorans illam dila« 
tarn.” 

But the most astonishing chauges are those produced 
in the uterus itself. Its parietes separate, a cavity is 
formed which becomes filled with a Huid, and the os 
‘Uteri is closed up. The matter contained within the 
•cavity soon assumes an organized form, ft is said that 
some time after conception, a small vesicle is observed 
attached at one point to the internal surface of the 
uterus ^ that the rest of the parietes is covered with a 
gelatinous fluid ^ and that the whole internal surface as- 
sumes a flocculent appearance. "By degrees the vesicle, 
which is in fact the ovum containing the embryo, in- 
creases so much in size that It nearly fills the whole 
cavity in wbioh it is contained, and iheu its structure 
becomes the object of our senses. * 

23 The increase of size in the uterus' is very gradual. 
It is at first confined almost entirely to the fundus, and 
it proceeds so slowly that it does not leave the cavity of 
-the pelvb till nearly the fourth month. The principal 
. change in the cervix for the first five months is the com- 
plete closure of the orifice, which is effected by a ge- 
latinous fluid c afterwards the cervix is gradually ex- 
tended, and at last its form is obliterated, the whole 
uterus becoming like an oval pouch. 

After the fifth month the increase of size in the ute- 
rus is very rapid. The fundus can be just felt above the 
pubes about the fifth month, but at the*end of the ninth 
month it extends to the scrobiculus cordis. 

Some authors have alleged that the changes in the 
cervix and in the situation of the fundus are so uni- 
* formly regular in every case, that by attending to them 
it is possible to a^ertain the exact period of impregna- 
tion. But in this respect they are much mistaken ; the 
changes being not only different in different women, 
but also in the same woman in different pregnancies. 

The texture of tbe> parietes of the uterus seemamuah 
. 2 
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altered after impregnation. It becomes spongy and rjfctsof 
fibrous. The fibres run in very different directions, and 
from their power and appearance a'i*e certainly mnsen- 
lar. The blood-vessels faecome much enlarged, but are ' ^ 

still in a tortuous direction. They are particulariy 
large at one pait of the uterus. 

The lymphatic vessels, wliicli in the unimpregnated 
uterus cannot be demtNistrated by anatomists, become, 

• as well as the blood-^vcssels, remarkably large. 

The ovum is not often expelled entire till after the 23 
»cigbth or twelfth week after conception* It is shaped 
somewhat like an egg, and is about the latter period 
•'about four inches in length. When cut into, it is 
'found to consist of four layers or membranes, and to 
'Contain a foetus surrounded by ascertain quantity of 
'Water, and connected to one part of the parietes (which 
is considerably thicker than the rest) by a vascular 
'cord. 

The external membrane covers the whole ovum. It 24 
-is thick, spongy, and very vascular, the vessels evident- 
•ly deriving their blood from the uterus it has three 
'perforations which correspond with the openings of the 
-os tinc8e and fallopian tubes. It has been called deetdt/a^ 
tunica fiktmeniosa^ &c. imt its most ordinary appella- 
Ntion is spongy chorion. 

The second membrane proceeds from the edges of H 
‘that part into which 4 he vascular rope which connects 
-the fcBtus is attached. It was first pointed out to ana- 
-tomists by -Dr William Hunter, tmd called by him 
rdccidua rejlexa. The name unfortunately records to 
•poFterity the absurd idea respecting its origin which 
.was entertained by Dr Hunter. It is not so thick and 
spongy as the former membrane, nor so vascular. It 
lies loosely ])etweeii the external membrane and that to 
he next described ; but it appears only for a short time, 

•a-s it soon becomes blended with the others. 

The third membrane is thin and transparent, but 26 
strong. It is lined with the fourth membrane, and lies 
in the same situation with it. It contains no vessels at 
this period of impregnation conveying red blood in the 
human subject, but in the cow tbe vessels are very di- 
stinct at every period. This membrane however in the 
early period of impregnation is very vascular, and its 
vessels are derived from the foetus. The history of a 
case of morbid impregnation, where the foetus was ex- 
tra-uterine, detailed by Dr Clarke in the “ Trans- 
actions of a Society for tbe Improvement of Medical 
and Chirurgicai Knowledge,^* proves this circumstance 
very clearly. He says, p. 220. a laceration was found 
to he in the fallopian tube about an inch and a half la 
length, each extremity of which was about an equal 
distance from the respective termination of the tube in 
the fimbria; and in the uterus. The distension of 
the tube at this part was nearly of the size of a Wge 
walnut, forming a kind of pouch. More of the coagu- 
lated blood being removed from the lacerated part, the 
shaggy vessels the chorion ioimediately appeared, in- 
terspersed with small coagula, and lying in contact witk 
the internal surface ^f the pouch ibn^d by the fallo- 
pian tube \ these being separated, and tbe chorion di- 
vided, the amnios shewed itself, containing a foetus per- 
fectly formed of above six or seven weeks growth/’ &c. 

This membrane is called tbe true chorion. 

The fijurth membrane is even thinner and more trans^ 27 

parent 
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Iltuof parent than tbe former. It lines the whole internal 
sor&ce of the ovum, and together with the chorion is 
continoed along the vascular cord which connects the 
ovum and foetus. Between this membrane and the 
chorion, ^ear the insertion of the vascular cord, a small 
white vesicle appears very distinct at this period ^ it was 
first described and delineated by Dr W. Hunter, and 
was called by him vesicnla umbilicalis. At the full 
period of utero- gestation it is no longer visible, being 
then quite transparenU 

The foetus at this period is between two and three 
inches in length, and its external conformation is near- 
ly complete. 

The fluid contained in the ovum is in such quantity 
u to prevent the foetus from touching the parietes of 
the covering in which it is included. It is a clear wa- 
tery fluid, of greater specific g^vity than water, and 
of a saltish taste. When examined chemically it is 
ftond not coagolable b^ heat or alcohol^ and to contain 
1 p^portion of ammoniacal and sea salt. This fluid is 
called liquor amnii. 

The connection of the parts thus enumerated with tbe 
uterus cannot be explained, unless tbe appearance of the 
ovum at the full period of gestation be described. 
tS The ovum then consists of three membranes ; a spongy 

vascular substance called placenta, to which the foe- 
tas is connected by a vascular rope, and tbe liquor 
amnii. 

The three membranes consist of the spongy chorion, 
the true chorioo, and the amnios. * 

Tbe spongy chorion covers tbe whole. Its vessels 
are numerous, and they can be filled by throwing hot 
irix into the vessels of tlie uterus. 

Tbe tme chorion and amnios are in the same situa- 
tioQ as in the early months, being continued along the 
navel-string. They are quite transparent, and contain 
no visible vessels of any description. 

The placenta is a large vascular spongy mass, of va- 
rions forms in diflferent cases, roost geuerally approaching 
to a round one, placed on the outride of the true chorion, 
between it and the spongy chorion. Its external surface 
is lobulated •y its mteraal or that towards the foetus is • 
imootb, except from the rising of tbe blood-vessels. 

It is not attached to tbe otems at any regular place, 
being sometimes at the cervix or side, but most gene- 
rally about tbe fundus. On the one side it receives 
blo^ from the mother, and on the other from tbe 
child. Mr John Hunter was the first who clearly tra- 
ced the insertion of the blood vessels in . the uterus into . 
the placenta. He describes it thus (d) ; The late 
indefatigable Dr McKenzie, about the month of May • 
1754, ^en assistant to Dr Smellie, having procured 
the body of a pregnant woman who had died undeliver- 
ed at tbe full term, had injected both the veins and ar- 
teries with particular success ^ the veins being filled 
with yellow, the arteries with red. 

** Haviag opened the abdomen, and exposed the nte- 
ms, be made an incision into the fore part, quite 
throngli its substance, and cane to somewhat having 
th^ appearance of an trregolar mass of injected matter, 
which afterwards proved to be the placenta. This ap- 
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pearance being new, he stopped, and greatly obliged Effects of 
roe by desiring my attendance to examine the parts, in lmpregna> 
which there appeared something do uncommon. . ^ 

“ I first raised, with great care, part of the uterus * 
from the irregular mass above mentioned ^ in doing 
which, I observed regular pieces of wax, passing ol^ 
liquely between it and tbe uterus, which broke off, 
leaving part upon this mass ^ and when they were at- 
tentively examined, towards the uterus, plainly appear- 
ed to be a continuation of tlie veins passing from it to 
this substance or placenta. 

I likewise perceived other vessels, about the size of 
a crow quill, passing in tbe same manner, although not 
so obliquely ; these also broke upon separating the pla- 
centa and uterus, leaving a small portion on the surface 
of the placenta ^ and, on examination, they were dis- 
covered to be continuations of the arteries of the uterus. 

My next step was to trace these vessels into the sub- 
stance of what appeared placenta, which I first at- 
tempted in a vein but that soon lost the regularly of 
a vessel, by terminating at once upon the.suifime of tbe 
placenta, in a vei j fine spongy substance, the interstices 
of which were filled with the yellow injected matter. 

This termination being new, I repeated the same kind 
of examination 00 other veins, which always led roe to 
the same terminations, never entering the substance of 
the placenta in tlie form of a vessel I next examined 
tbe arteries, and, traciug them in the same manner to- 
ward the placenta, found that they made a twist, or ^ 
close spiral turn upon themsclvos, and then were lost on 
its surface. On a more attentive view, I perceived that 
the^ terminated in the same way as the veins ^ for op- 
posite to the mouth of the artery, the spongy substance 
of tbe placenta was readily oWrved, and was inter- 
mixed with tho'red injection# • 

Upon cutting into tbe placenta; I discovered, in 
many places of its substance, yellow injection ; in others 
red, and in many others these two colonrs mixed. This * 
substance qf tbe placenta, now filled with injection, bad 
nothing of the vascular appearance, nor that of extra- 
vasation, but bad a regularity in its form, which shew- 
ed it to be a natural cellular structure fitted for a re- 
servoir for blood* 

‘‘ In some of tbe vessels leading from the placenta 
to the uterus, I perceived that the red injection of tbe 
arteries (which had been first injected) had passed into 
them out of the substance of the placenta, mixing itself 
with the yellow injection. 1 also observed, that the 
spongy chorion, called the decidua by Dr Hunter, was 
very vascular, its vessels coming from, and returning to, 
the uterus, being filled with the different coloured in- 
jections.'V 

It appears then that the placenta has a cellular struc- - 
ture, which receives blood from the arteries of the mo- 
ther, and that there are veins by which that blood is 
returned, so that not a drop passes into the foetus. Of 
this practitioners of midwifery have a very familiar 
proof. When the placenta is retained attached to tbe 
uterus, after the birth of the child, not a drop of blood 
passes from the umbilical cord, except what was con- 
tained in the ramifications of the foetal vessels when the 

child- 
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(d) Observations on certain parts of tbe Animal Oeconomyi by John Hunter, p. 127. 
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Effects of was separated. Yet^ if a small portion of the 
ImpiTgiuu edge of the placenta be detached, snch a quantity of 
blood escapes from tlie uterine vessels of the mother, as 
^ sometimes proves fatal to life : a circumstance which 
clearly shews that the blood is still conveyed into the 
^ cellular part of the placenta. 

It has been said, that the placenta on one side re- 
. ceives blood from the foetus. In fact, the greatest part 
of the* placenta seems to be made up of ramifications of 
' the foetal vessels. The internal iliacs of the foetus are 
conveyed, through the vascular rope which connects the 
placenta and child, into the placenta : they then ramify 
into as many minute branches as the pulmonary arteries 
do in the lungs of the adult ; they then terminate in 
various branches, which, uniting, rorm one large trunk 
that is conveyed along the vascular rope, and returns 
all the blood which bad been distributed by the ar- 
teries. 

As Mr Hunter remarks, the arteries from the foe- 
tus pass out to a considerable length, under the name 
of the umbilical cord *y and when they arrive at the pla- 
centa, ramify upon its surface, sending into its substance 
branches which pass through it, and divide into smaller 
and smaller, till at last they terminate in veins : these 
uniting, become burger and larger, and end in one 
which at last terminates in the proper circulation of the 
foetus. This course of vessels, and the blood’s motion 
in them, is similar to the course of the vessels, and the 
* J. Htm- motien of the blood, in other parts of the body*.” 
ter, loc. cit The foetus, at the full period, weighs from between 
6 and 7, to between 10 and ii pounds, and measures 
from 18 to 22 inehes. It is placed within the ovum in 
such a manner as to occupy the least possible space. 
This position has been beautifully descried by Harvey. 

Infans in utero utplurimuro reperitnr, adductis ad 
abdomen genibns, flexis retrorsom cruribos, pedibus de- 
cussatis, manibusque ad caput sublatis, quarum alteram 
* circa tempora vel auriculas, alteram ad genam detinet, 
ubi maculse albse, tanquam confiricatkmis vestigia, in 
cote cemnntur : spina in orbem flectitur, caput ad ge- 
nua incurvato collo propendet* Tali inembrsrom situ 
qualem in sommo per quietem quserimus t.” 

The foetus is distinguished from the adult by a great 
^ many peculiarities in structure : these the limits of this 
work do not permit os to enumerate. We shall there- 
fore notice only one peenHarity, which distingnishes the 
foetus not only from the adnk, but even from the na- 
tus, viz. the distribution of the blood through its 
bo^. 

It is well known, that, in the adult and in the natus, 
all the blood of the body, brought by the two cavae into 
the anterior auricle of the heart, and from that into the 
corresponding ventricle, is distributed by the pulmonary 
artery over the whole substance of the lungs, by means 
of the most minute ramifications j from whence it is re- 
tnmed by the pulmonary veins into the posterior auricle, 
and being then sent into the posterior ventricle, is, by 
its action, transmitted to every part of the body, through 
the aorta and its ramifications. 

But in the foetus the blood follows another course. 
All the blood of the foetus is returned from the placen- 
ta by the umbilical vein, which, penetrating the abdo- 
men, passes between the lobes of the liver, and thence 
at right angles divides into two branches nearly, by one 
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of which, called ductut venosus, a considerable quantity eMku of 
of blood is carried into the vena cava } by the other the Imprrgu. 
remainder of the blood is sent to tbe vena portamm ^ 
and, after having circulated through the liver, it too is ' ’ ^ 

brought by two short venous trunk^ tbe venae carte be- 
paticae, just above tbe diaphragm, into tbe vena cava. 

All the blood thus received into the vena cava, is car- 
ried to the anterior auricle ^ but a part only is transmit- 
ted to the corresponding ventricle, for by a particular 
apparatus, a quantity is at onco sent into the posterior 
or left auricle. Anatocnisls have differed in opinion 
concerning the apparatus by which this is accomplished. 

As there is a small oval hole of communication ^tween 
tbe auricles of tbe foetus, called foramen ovale, having 
a valve placed in such a maonor as to prevent any fluid 
from passing foom tbe left into the right, but to admit 
it from the right into tbe left, it has been generally 
imagined that the blood passed throu^ that opening. 

But tbe sknultaneous action of tbe amides in tbe natos 
seemed to contiadict this opinion. A discovery mode 
by Dr Wolfe of Petersburgh appears to solve tbe riddle. 

He observed, that in tbe calf, before birth, tbe vena 
cava, at its entry into the heart, divides into two 
branches, by the one of which it sends blood to tbe 
right, and by the other to the left auricle. It is pro- 
bable that a similar efl^t is produced in the hanmn 
foetus by a different structure. 

Of tlie blood sent by tbe right ventricle into the pul- 
monary artery, a small quantity only is carried to tbe 
lungs for near tbe point at winch that artery is di- 
vide into the two branches that go into the lobes of the 
lungs, a large branch is sent off, which joining tbe aorta 
and pulmonary artery, carries a great proportioii of the 
blood immediately into it. What is circulated tbrongb 
the lungs is conveyed by tbe pnlmonary veins into the 
left auricle, &c. 

All tbe blood thus received into tbe aorta is distriboted 
through the several parts of tbe system, and a large 
part of it is sent out by tbe internal iliacs, which, pas- 
sing out at tbe abdomen, constitute the umbilical arte- 
ries, and distribute the bbod in tbe manner already 
mentioned over the placenta, from which it is returned 
by tbe veins.— The great difference then between tbe 
foetus and natos in the circulation of the blood, consists 
in the quantity distributed through tbe lungs. 

To complete the description of the ovum at tbe full 3a 
period of gestation, k only remains that we should say 
something on the vascular rope, which connects the pla- 
centa and foetus, and on tbe liquor aronii. 

This rope is c^led the funis nmbilicalis. It termi* 
nates by one end at the placenta, .and by tbe other at 
the centre of the abdomen of the foetus. Its length 
and thickness diflhr materially iir different cases. It is 
loif)^r in tbe human subject than in any other ammal. 

It is found generally to be from eighteen to twenty-six 
inches in length, and in thickness about the size of the 
little fin^r. Externally it is formed of the chorion 
and amnios, together with cellular substance. Inter- 
nally it is found to be composed of three blood-vessels, 
and a quantity of gelatinous matter. The vessels con- 
sist of two arteries and one vein : the vein being as 
large as both arteries united. These go in a spiral di- 
rection, and often form knots by tbeir coils or twistings. 

A very small artery and vein are likewise perceived to 
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^ along the cotd betireen the two layers of chorion and 
iBpregu. amnioOy which cover- it, into the vesicula umbilicalia. 

^ ^ These are called on>phalo-niesenterIc. 

' ’ In quadrapeds, a canaly called urachuf, Is continued 
£rom the uiiiiaFy bladder^ along the umbilical cord, and 
^mmanicatea with a membrane, which, like this canal, 
does not exist in the human subject, called allantois. 
The orine of the young animal is cidJected in that mem- 
brane. 

Some anatomists, as Albinns, have imagined, that 
the urachus and allantms do exi^ in the humab. subject. 
They were deceived by the ajqiearance of tbe vesicula 
nmbilicalis and omphalo-mensenterio vessels. 

Tbe liquor amnii is never in such proportion to tbe 
foetus in the latter, as in the early periods of pregnan- 
cy. It is less pore too at that period, being often pol- 
luted with the sUads of the foetus. Except in this cir- 
cumstance, its chemical qualities are the same. 

We shall now offer" a few observations on the changes 
which have been described. 

34 T. The cause of the increase of growth in the uterus 
is very obscure. The accession of fluids will account 
for the phenomenon ^ hut a strong objection occurs 
against considering that as tbe cause, i. e. that the ute- 
rus increases to a certain degree in size, even although 
the direction of fluids be to another part, as where the 
foetus is extra-uterine. Boehmerusbas marked this very 
accurately in a case of extn^-uterine conception, which 
he has detailed (a). The developement of ks fibres 
seems to prove, that the increase of size depends on a 
certain energy of the uterus itself ; perhaps this may 
appear a very ambiguous mode of expression, yet we can 
offer no other explanation of this curious pheoome- 

BOD. 

35 2. The bulk of the uterus during the latter 

months, sufficiently explains the cause of tbe various 
complaints which occur at that period. Van Doeveren 
has described this very accurately. He says, ** uteri 
giavidi incrementum, adscensus e pelvis cavo, et imma- 
ois expansio, iiinooaeros excitat gravidarum roorbos ^ 
primo quidem arctando abdomen, et mechanice coropri- 
meodo viscera qo« in eo continentur, hepar, lienem, 
veDtricalum, intestina, omentum, nec minus partes iis vi- 
cxi^, nempe, renes, ureteres, aortam, vejaam cavam, ar- 
terias et venas iliacas, nervosque h medulla spinal! pro- 
deuntes inferiores) accidit pectoris coarctatio,simile^ue 
effectus iode excitati in corde, pulmonibus vasisqne ma- 
joribus •j ex qolbus multlplici modo circulatio, dlgestio, 
xdiylificatio et xespiratio Isedontur, inque tota corporis 
oeconomia, ejusqoe functionibus uigentis, sclent produci 
torbae variaquevitia topicaexcitari, inter quae, tensiones, 
spasmi, dolorea, stopores, obturatiooes, obstructiones, in- 
flammatiooes, con^stiones, prse cacterls memorabiles 
sunt ; unde nascitur magna series morborum abdominis, 
pectoris, ipsiusqne capitis > nec non artuom inferiorum 
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torpores, dolores, orampi, oedemata, crysipclata, varices, Effects of 
hsemorrhagiac, nlcera, labiorum vnlvse mflationes, varia- Impregna- 
que vitia partium gemtalium, et alia multa pro diversa 
partium compressarum ant distentarom actione, variis ' ’ 

nominibus iosigntenda (b).^* 

3. The origin of the membrane, which appears about 3 ^ 
tbe third month, called by Dr Hunter membrana dc« 
cidua reflexa, has afforded matter of dispute among 
physiologists. Dr Hunter imagined, that the decidua 
vera consisted of two layers, and that tbe ovum, enve- 
loped in chorion and amnios, got somehow between 
these : but this is a very unsatisfactory opinion. The 
more pi*obable opinion is, that the decidua vera and de- 
cidua reflexa are distinct membranes, although both 
formed in the same manner. If, as we have already 
stated, the uterus, soon after conception, he filled with 

a gelatinous fluid, and if the ovum be in contact with 
that organ at one point only, then it is probable that 
the vessels of the internal surface of the uterus, by 
shooting into tbe fluid with which it is covered, will 
form one membrane, the decidua vera 5 while the ves- 
sels on tbe external surface of the chorion, will shoot 
into the fluid with which the ovum must have been co- 
vered in its descent, and form another membrane, the 
decidua reflexa. • 

In proof that both membrUnes are formed in this 
way, it may be observed, that where the foetus is extra- 
uterine, the uterus is lined with the decidua vera, and 
there is no decidua reflexa.— Boehmer is the first who 
demonstrated this j and not Dr Hunter, as has been al- 
leged. He says, Quum vero uterus magnitudine gra- 
vido unius circiter mensis similis videretur, eundem po- 
sterius longitudinaliter, etsuperius transversaliter dissc- 
cuimus, inque ejus cavo, intuitu baud impregnati satis 
magno, nihil praeter teoacem et flavescentem mucum, 
mollemque poroso-villosam et valvulosam quasi turges- 
centem membranam undique uteri parietes et tubus in- 
vestentem, blue iode inflammatam et erosam, structuram 
autem uteri satis compactam invenimus « Boehmer 

4. The formation of the placenta is a curious subject loc. cit 
of inquiry. That it depends principally on the foetus, P- 27. 
is proved by tbe appearances in extra-uterine concep- 
tions. In the case of ventral conception, published by 

Mr Turnbull of London, this c^cumstance is very clear- 
ly pointed out (c). 

5. Tbe origin of the liquor amnii has been explained 38 
very differently by different ph3rsiologi8ts. Some ima- 
gine that it is furnished by the mother 5 others by tbe 
^ild. Baron Haller adopts the former opinion. 

Ergo (he says) ah utero est, et a matre, siquidem ^ 
foetq esse non potest. Non ausim experimentum produ- 
cere, in quo croens, quam mater sumserat, liquorem 
lunnii tinxit V’ But if this were tbe case, How could f Balleri 
the liquor amnii exist when the foetus is extra uterine ? 

Yet it cannot be a secretion from tbe foetus itself, he-^/^^' 

G ' mtnia, 
cause lib. xxix. 

. - - sect 3. $ 9. 



(a)D . Philippi Boebmeri Observatlomim Anatomioarura variarum fasciculus notabilia circa uterum bumanum 
ooDtinenSyp. 52. 

Primae lineae de cognoscendis mulieitim morbis, in usus academicos, ductse d Gualth. van Doeveren, M. D. 
ct Prof. p. 16. 

(c) Vid, A Case of Extra-Uterine Gestation of the ventral kind, by William Turnbull, A. M. F. M. S. 
Lend. 1791. Plate 1st. 
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Eifecti flf eaote it is in very large progortieii irben the foetus is 
Impr«giuu scarcely visible. From what source then tloes it pro- 
, , cced ? Most probably from the coats of the amnios. 

6. Since firom the situatien of the foetus it has no 
direct communication with the atmospheric air, two 
questions occur on the snbjeot ^ first, wbether it be ne- 
cessary that the foetus should receive the vivifying som&- 
what which the natus receives firom the atmosphere. 
2dly, If this be answered in the afiirmative, by what 
means is this somewhat furnkbed P 

I. On looking into the works of Nature, we find that 
there is a class of animals placed in a similar sitaation 
with the foetus, via. the k^motive fishes. These re- 
ceive the vivifying somewhat furnished by the atmo- 
^ihere tlirough the medium of the fluid in which they 
are immersed ; for their blood is always distributed by 
the smallest ramifications over a subsUnce in constant 
contact with the water, before it return into the arte- 
rial system to serve for the purposes of nutrition. 

From analogy therefore it must be allowed, that the 
foetus does receive, through some means or other, the 
vivifying principle of the atmosphere. 

2 * By what means then is this furnished ? Many cir* 
cnmstances concur to prove that it is by means of the. 
placenta. For, 

1st, The structure of the placenta resemhlcfi much 
that of the lungs. It is oeMular, and has the whole 
blood of the fcetos distribiited in ^ smallest branches 
over its substance. See Anatomy, Animal, Chap. 4^ 
Supplement. 

2dly, The blood returning from the placenta is seat 
by the nearest possible means to the left side of the 
heart. And, 3dly, Compression of the umbilical cord to 
such a degree as to interrupt the okcnlation throagh it, 
destroys the foetus as soon as oomprassion of the trachea 
does the natns. 

It appears therefore that the placenta serves to the 
foetus the same purpose which lungs do to the natns. 

The celebrated Haller has objected to this probable 
use of the placenta in the following words. ** Non 
pauci etiam auctores secundis pulmonis ofiScium trihue- 
runt, cum in vena umbiHcali san^is rnber sit et flori- 
dns, si com sanguinis sodaKsartense compare tur. Idex- 
periroentum roca non confirmant. In pnllo arteria fere 
coccinea, vena violacca est. In foetn humane nunquara 
floridum sanguincm vidij neque nltefltgo ut plaorata, 
in qua certissirae nnfla sint aerem mutabiles vesienlm 
possit pulmonis monere frmgi 

^ B nt later observat ionsbavwoBtradtctcdYbe assertions 
sect 3. on this occasion. In panicalar. Dr Jeflray, 

* professor of anatomy in the university of Glasgow, m 

^ an inaugural dissertation published here in the year 
1786, relates an experiment made by him which is 
completely opposite to the opinion of Haller. “ Puero 
he says” in ohstctricatoris sinn j^roenti, ftmicolM 
tribus vinculis circumjectis, ct simuf in arotum tractis 
est; quo dfiia juxta umbilicum inciso, in 
arteriis umbUicalibus et venis, inter duo vincula pla- 
centnni prexime, saiiguinis c(^a inteme^m est. In- 
lercepti spatii vasa, gelatinosa funiculi parte cultiro 
dtmpta, in ceaspeotuin vc«erun%; ctarteria,qom saagoU 
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nem jam ante in parte circumimtijm, ad placentara per- i^aton] 



♦ HaiUr. 
loc. ciL lib. * 



ferebat, puncta est; quam prope arteriee puncturam Pntnritioo. 
vena quoque umbilicalis stmiliter punota est. Quo fac- 
ta ex vena sanguis effluens, cum eo qui ex arteria ef- 
fiuebat facile coniparari poterat. Ille, venoei sangninis 
instar, nigrieabat ; bic, samgutms in ndoftm aiteriis mox 
vivide florehat (d).” 

7. The means by which the fostns is nouriehed have 43 
hitherto escaped the investigation of physiologists. 

That the stomach and in^e8tfile8 do not serve this pur- 
pose is obvteos from many ooncorrent testimonies ; but 
•particularly firom those organs being on seme occasions 
entirely wanting, while other parts of the system of the 
fioetos were complete. It is probable tkhii the placenta 
su^liea nourishment, as well^as the irivifying prinriple 
of the air to the foetus in utero. 



Chap. III.. Natural Parturition^ 

Homan parturition, where every thing is natural, is 
perhaps one of the most beautiful and interesting opera- 
tions in nature ; for what can be more beautiful than a 
process accomplished by the combined action of a num- 
ber of powers admirably well adapted to the intended 
purpose ; and what can be more interesting than the con- 
tinuation of our species which depends on the operation ? 

In treating of this subject, we shall first consider the 
term of gestation ; 2dJy, the phenomena of natural par- 
turition ; and, 3dly, the causes of those phenomena. 

Sect. I. Term of Gestation* 

The ancients imagined that aftfaongh nine kalendar 
months be the most usual period of human pregnancy, yet 
on some oceasions that periedmay be, andactuaHy is, pro- 
tracted even beyond ten calendar months. Accordingly, 
it was laid down as^a maxim in ancient jurisprudence, 
that children hem within eleven months after the death, 
ef their supposed father should he declared legitimate. 

In modem times the question has been often agitated, 
both among medioal practitieners and among lawyers. . 
Pimetkionereof midwifery however have had most fre- 
qoent occasion te investigate this sul^ect, and they have 
dfflfered materially in their condusions. 

Roderer says, Hone terminwn, finem nempe tri- 
getimse nonse et nonfranqnnm quadragesimae hehdoma- 
^ partoi matoro natora, oti accuratior obseTvatio do- 
oet conetitnk, oltraqoe emn non facile diflfertur. Ni- 
hil bic valet energia semmis deficiens, morbosa vel 
dcbtb's patris constitiitio, mmtris dispositio phtfaisica, 
beodca, qua fostos snfliicientt aKmento privatur ; nihil,, 
stains matris cacfaeoticus, fluxns menstruus tempore 
gestarionis contingens, dnrrhtta aHnsve morhns; nihil 
nifflia uteri am^ltodo ; nftitl aflectos matris veheroen- 
tior, qualis tristitia; nHiil diseta matris extraordinaria, 
vel inedia ; nihil foetus debilitas et'dispositio morbosa ; 
nihil plures foetus in ntero detentl. 

Tantum enim abest ut hae causae foetus moram in 
ntero retardant, nt potius aceelerent. Vidusequidem 
vauis faisce speciebus, illicitam vouerem defeodere at- 
que beredkatesaneapari, quin ki eo me^cos mmis cre- 

dulos. 
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(d) Teutamen medicum inaugurale, quaedam de placenta proponens, auctore Jacobo Jefiray, &c. Edinburgh. 
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Nataral Mos, vcl lucri cnpidos iQ SOM partes trabere student^ 
jvtnitioa.sed mm hsM mnt ludibna, praBtei^aqoe nihil (£)•*’ 

But manf eminent teacHen of midirifeiy believe 
that in some cases human pregnancy is protracted for 
two or three weeks beyond the more common period. 

Dr Hamilton espe^ly says, In the hninan spe-* 
cies nine kalendar mootfas seem necessary for the per- 
fectton of the foetus ; that is, nearly tbirty-mne weeks, 
or two hundred and seventy-three days from concept 
tion. The term does not, however, i^ipear to be so 
arbitrarily established, hot that natnre may transgress 
her osnal laws ; and as many ciscamstances frequently 
coneor to anticipate deKvery, it certainly may in soma 
instances be nrotraeted. Individuals in the same class 
of qoadrupeds, it is well knoam, vary in their periods 
of pregnancy. May we nCt, thence, from analogy 
rewsoo^y infer, tliat women sometimes exceed the 
more ordunury period f In several tolerably well attest- 
ed ca s ^s , the bnrtb appears to have been protracted se^ 
vmi vieeks beyond the common term of delivery, if 
the character the woman be nnexoeptiooable, a fk- 
veurahle report may be giveo fer the mother, thoagh 
the child shonld not be produced till neariy ten ka- 
leodar months after the absence or sadden death of her 
hnsband V’ 

Mti- 

wifdr^ Sect. II. Phettomem of Natural Labour, 

h 19^ The snfierioge of a woman daring htbonr having been 
^ cempared to the fadgnes of a perm on a jonrney, tho 
p hcn e mena of labour have been divided into xhrte stages. 
The htet stage eonsiots of the qiening 6f the mouth of 
tho womb ; the second, of die sctnal passage of the child } 
and die third, of die separation and ej^ulsioa of the 
secmidioes. 

Phenomena of the First Stage,^\xk most instances 
the hoik of the belly subsides fer a day or two before 
labour begins^ hot the fifst evidence of the actnal 
o sm m e n cetDrat of that process k the occurrence of 
pains ki She belly affecting the loins, and striking 
down the thighs, oooariooiog consideral!^ irritation of 
the bladder and bowels. These pains, &o. however, 
often take place during seme hours of tbe night, for 
dnys, or even weeks, before true labour begins, and 
are then styled spurious pains. It is not easy on many 
oeearions to dastSngnisb true labour throes from spu- 
rious pains, unless the state of the month of the womb 
be mcnmhied, so veiy neariy do they resemble each 
other. But hi general spurious pains recur at irregular 
bitai fuls, and'& not increase in force according to their 
dnration wfaereustrae painegradnully reonr at’shorter 
mtarvris, and beesme more and niore violent^ 

Spurious pains are sometimea attended with an oocur- 
rence which was first pnblidy noticed and described by 
the praeDt profesaor of midrafery in the university of 
E^frtmrgh (V'), viz. the prstrasion of^tbo urinaiy blad- 
der. Thfsrasembles, to ui superficial observer, toe bag 
fo rm ed by the membranes which inclose the didd, and 
m oenseqnewce has repeatedly been barat by tho fingers 
of the operatmu Incarablesnoontinenoeof nrine^infiam- 
Boation^dio passages, &c. have'fefiowed fiiis nooideati 



(e) Bccdereri Elementa Artis Obstetricae. Goettingse, 
(r) Select Cases in Muhrifery, by James Hatton, K 
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Protrusion of the urinary bladder may be readily Katural 
distingnisbed from that of die membranes which in^ Part oritioa - 
dude the infant by two drcumetancci. First, the bag ' " ^ 

neoedes Gomj^tety during the interval of the paia^ 
and secondly, when pushed down, the finger eaooot he 
passed round it at the fore part of the pdvis S it seems 
as if fixed to tbe pobis. Troe labonr-paans arise from , 
the contractions of tho womb by wfandi that organ is 
shortened and thickened ; and, at the same time, its 
contents are forced throngh ks orifice. When they 
become regular and forcing, they have tbe efihct of 
iog the mouth of the woa&, so that a practitioner cun 
readily ascertain the difierance between them and spuri- 
ous pains. The opening of the mouth of the womb, an 
most instsBoes, is aocompnuied by tho discharge cf n 
slimy, bloedy-iike matter, termed abews^ bnt in many 
Women there is no such ciroamstanoe. 

This process is generally gradnal, dm pains io- 
creasiog in frequency and fora \ and eight, ten, or 
twelve hoars, commoDly dapse before they completa 
tbe opening of the womb. In some cases the dilatation 
takes place to a oonitiderable extent before pains ocenr, 
so that a few pains accomplish this stage. But these 
exceptions are not so frequent as those ^ an opppsite 
description, where one or two complete days are requi- 
red to open the womb, tfaongh the pains be unreaaittmg. 

In proportion as the first sta^ advances, the mem- 
branous bag containing the child is pushed through 
the mouth of the womb, and forced gradually into the 
vagina. Daring tbe pain it is tense, and doring the in- 
terval it becomes relaxed. When this happens, the 
head of the infant can be distinctly felt bdiind it. At 
last, the passages being snfiicientiy opened, the pains 
having become stronger and more frequent, tbe mem- 
branes give way, and the water ooutamed within them 
is discharged } which finishes the first stage. Shivering, 
vomiting, beiidacb, thirst, and pain in tbe back, take 
place in many instances during ^is stage. 

Phenomena ofthe Second <Slta^.---8oiiietiiDes aninter- 50 

val of ease of some nuonfees duration succeeds tbe dis- 
charge of the waters. The pains then become rouek 
more violent and forciiig^ and tbe head, by tbe con- 
tractions of the uterus thus becoming more powerfuF, 
is pushed through the brim of the pelvis into the va- 
gina. For this purpose the vertex is foreed foremost, 
and the brow is turned to one sacre-iliao synchondrosis, 
so that tbe largest part of the head is appfied to tbe 
widest part of tbe bason ; for as the head is oval, and 
the opentn|^ through which it is to pass is of tbe same 
form, this is absolutely necessary. 

After the bead is in tbe vagina, the pains still con- 
tinuing, the vertex is turned kito the arch of the pubis, 
and the face into the Ixdlow of tbe sacnrai, by which 
the largest part of the bead is brought into the direc- 
tion of the widest part at the outlet. All the soft parts 
asw Dow protruded in the form of a tumour, a portion 
of the vertex is pushed through the orifice of the vagi- 
na, and every pain advances the progress of the infant, 
tUl al last tim head b expelled. An interval of a mi^ 
uute or two now ensues,^ after which another pain ta- 
O2 king 
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Niitliral king place, the face is turned to one thigbi and the 
Parturitiom shoulders of the child being placed towards pubis and 
sacrum, the whole of the b^y is botn. During this 
process the patient generally adds voluntary efforts to the 
contractions of the uterus. 

This stage is in many instances extremely tedious \ 
but after the woman has had one child, it often is com- 
pleted within the time of six or eight pains. 

51 Phenomena of the Third Whenever the in- 

fant is bom, if there be no other in the nromb, the pa- 
rietes of the abdomen become relaxed, and the womb 
can be perceived through them, contracted almost into 
the size of a child’s head. An interval of ease of some 
minutes duration now elapses, after whidi pains again 
recur, commonly attended with the dischar^ of some 
clots of bloody occasioning a kind of gurgling noise, 
and the placenta and membranes are thrown off, and 
the womb remains quite contracted or nearly so, with 
a cavity scarcely capable of containing a ben’s eg^. 
In some cases a single pain accomplishes this, and in 
others several pains are required \ but, generally speak- 
ing, this stage is completed within an hour after the 
birth of the child. 

It sometimes, however, happens that the natural ef- 
forts are inadequate to the expulsion of the secondines. 
The causes are, want of sufficient contractile power in 
the uterus, irregular contraction of that organ, and in- 
durated state of the placenta itself. 

From the above description it is obvious that all the 
three stages of labour are completed by one simple 
power, viz. the contraction of the womb. 

5a Sect. III. Causes of the Phenomena of Labour. 

I. The first phenomenon which requires explanation is 
the action of the uterus. Why does that organ gene- 
rally act at a certain period, alter having remained in 
a quiescent state for so long a time ? 

This question has puzzled physiologists strangely. 
Some have attributed the circumstance to a stimulus 
communicated by the foetus : but their opinion is over- 
turned by a well-known fact, that the same phenomena 
occur though the foetus be dead. Others have imagin- 
ed that the uterus is excited to act in consequence of 
previons distension. But were this the case, women 
should never have the uterus of a larger bulk in one 
pregnancy than in another \ whereas, on the contrary, 
It is well known that women who have twins or triplets 
often have the womb distended to fully double the 
usual size. 

Physiologists as well as physicians have fallen into 
very great errors from referring complex phenomena to 
a single cause. A variety of facts concur to prove, 
that in the present instance it is absurd to impute the 
action of the uterus to any single cause. 

To what then should we attribute it ? To a variety 
of circumstances. 

1st, To the structure of the uterus. From the ap- 
pearance of that organ in its unimpregnated state, it 
would seem that nature had laid up in store a certain 
proportion of fibres to be developed during pregnancy. 



Chap. m. 

When th^ fibres are evolved, if tie otem be distend- Nator&l 
ed farther, the edges of the os tiiicer must be separate<l, Psrtu ntion. 
in consequence of wbicb part of the uterine contents * 
passing through it, the conti sctioii of the uterus follows. 

A fact very familiar to practitiotteiu of midwiftTy af- 
fords apparently si conqplete confirmation of ibis hypo- 
thesis, viz. that iu some women labour occuiB ns regu- 
larly and naturally, in the seventh or eiglith nsonth of 
gestation, as in others it does at the end of the ninth, 
the cervix uteri having become quite obliterated. 

ad, It is probable, however, that in ordinary cases^ 
this store of muscular fibres is seldom entirely exhausted, 
from the circumstanee of women having sometimes 
twins or triplets \ some other cause therefore must con- 
cur in exciting the action of the uterus. The contents 
of the ntems perhaps furnish this cause. 

In the latter months of gestatioB, seme parts of the 
feetns come in oootact .with the parietes of the uterus, 
in consequence of the decrease in proportion of the li- 
quor amnii. This is principally' the case with respect 
to the head, which presses on the cervix, and that part 
of the uterus, it is probable, is more irritable than any 
other ^ for we find that the entrance or exit of all hol- 
low muscular oigans is nnore irritable than the other 
parts, as we see exemplified in the cardia of the stomach,^ 
and in the cervix of the urinary bladder. 

3d, It is not improbable too, that the pressnte of the 
neighbouring parts contributes somewhat to induce the 
action of the uterus ^ for it is remarked by practitioners 
of midwifery, that women seldom arrive at the full pe- 
riod of gestation in a first prejpanCy, and the pmetes 
of the abdomen yield with difnculty at first, as is ob- 
served in cases of dropsy. Besides all faxmers know 
well, that in every succeeding pregnancy, cows exceed 
their former period of gestation. 

II. The next pbenommon worthy of notice is the 53 
manner in which the child’s head enters the pelvis. 

Two circumstances contribute towards this, first the 
connection of the bead of the child with the neck \ and 
adly, The form of the brim of the pelvis. 

The first of these circumstaocee has been accurately 
pointed ont by Dr Osbom. He says, after the 00 
uteri has been first opened by the membranes and con- 
tained waters, forming a wedge-like bag, the next 
operation and effect of the labour-pains or contractions 
of the uterus (for they are convertible terms) must be 
on the body of the child, trhich being united to the basis 
of the cranium at the great foramen and nearer the oc- 
eiput than forehead^ the ^eater pressure will be allied 
to the occiput, which being likewise smaller*, and ma- 
king less resistance, will be the first part squeezed into 
the cavity of the pelvis (e).” 

The latter circumstance has been clearly explained 
by Professor Saxtorph. He remarks, causa hujus di- 
rectionis capitis, oonouixeate toto meebanismo perfect! 
partus, poUssiroum haeret in pelvi. Nam agente utcro 
in foetom, in axi pelvis locatum, caput ejus hucusque 
liberum, in homore amnii fluctuans, propter mlam 
soaro majorem in introitom, ipso pelvis magpiam resisten- 
tiam patitur d prominentia? ossis sacri, quse in posteriori 
parte segment! inferioris uteri ita impressa est, ut pnn 

montorli 
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Xntind roontorn foetut^ f/oatem glaliram; rotim^am, unico 

P“*“**w« paiicto tantommodo illam tangentem et satis mobtiem, 
^ ■ Mando moto ad latus dirlgat, in spattum ei exactd re- 

sp(mdens inter protuberanliam ipsain et marginem in- 
tern am acutum ilii excavatom, qoam obreniy siacipitis 
prsevii sotiiim sagittalis cadit neeessario in diametrum 
abliqaam aperturae saperiorLs pelvis 

It is remarkable, that neither of these celebrated au- 
thors discovered that a combination of both the circnm- 
stances just ennmerated, is necessarj to occasion the 
phenomenon. 

Two advantages resnlt from this poskiow of the head 
of the child ; for, 1st, The largest port of the bead is 
applied to the widest part of the superior aperture; and, 
2diy, The bead, when the oocipnt is forced foremost, 
occnpies the least possible space. 

' lil. The phenomenon which next strikes os, is that 
change in the position of the bead by which the face is 
tamed into the hollow of the sacrum. 

Aldioogh the advantage, and even necessity, of this 
change in the position of the head, has been long known 
to practitioners ; yet Dr Osborn is, perhaps, the first 
au^or who has clearly explained the efficient cause of 
this. His remarks are thm: As it (viz. the head) 

descends obliquely through the pelvis, the pressure of 
the two converging ischia will not be exactly opposite 
to each other on the two parietal hones ; but one Is- 
ebiom acting or pressing on the part of that bone con- 
ttguons to the occiput, and the other on the opposite 
side next to the fa^, the head being made op of dif- 
ferent bones, united by membranes, and forming va- 
rioos sulures and fontanels, which permit the shape to 
he changed, and the volume to be lessened, it necessa- 
rily follows, that the head, thus compressed, will take 
a shape nearly resembling the cavky through which it 
passes ; and, as from the convergency of the Ischia, the 
cavity of the pelvis somewhat approaches the form of a 
cone, the child's head is moulded into that shape, the 
shape of all others best adapted Co open the soft parts, 
and make its way through the os externum. This un- 
equal prttsore of the two ischia upon the bead, will, in 
the first instance, direct the occiput, or apex of the 
cone, to tom under the arch of the pubis, where there 
is little or no resistance; while the pressure of the other 
iBchiam, in its further descent, will have the same ef- 
fect on the other side, and direct or compel the face to 
tonr into the hollow of the sacrum 

This change of positkm is prodnetive of three advan- 
tages. 

1st, Thelaigest part of the bead is again adapted to 
the widest part of the ptlvis . 

2dly, The smallest possible sorfi^e of the head is ap^ 
plied to the surfisce of die bones of the pubes. And, 
3dly, As Dx Osbsm, in the passage quoted,, very 
justly observes, the head is moulded into that shape 
which is best calculated to pass without doing* harm, 
through the soft parts. 

IV. The phenomena which occur when the head 
posses throogfa the external parts, are easily explained. 

After the head has made that turn, by winch the 
fine is placed in the hollow of the sacrum, the coccyx 
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and perinaeiim resist iu further descent in that cllrec- Katiiral 
tion, and by forcing the nape of the neck against the PariuritioD. 
Inferior edge of the symphysis pubis, every successive 
pain contributes to make the occiput rise up towards 
the abdomen, by which tiie chin leaves the top of the 
thorax, on which it had rested during the preceding 
process of delivery. 

By this simple mechanism, the soft parts are gradu- 
ally prepared for the passage of the child, while, at tho 
same time, the shoulders are brought into the most fa- 
vourable position for passing through the pelvis. 

V. The phenomena of the third stage of labour ob- 
viously origiuate from the contraction of the uterus,, 
which both separates and expels the secundines. Some 
aiUliors have imagined that nature has provided for this, 
purpose a particular apparatus, placed at the fundus 
uteri ; but as the placenta, when attached to the cer- 
vix uteri, is throivn off as readily as when It is attach- 
ed to the fundus, it is very evident that these authors 
have been deceived by a seeming regularity of fibres, 
which is sometimes oliserved. 

Lastly, The obstacles which nature has opposed to 
the passage of the child, occasion all the difficulties of 
human parturition. These obstacles are formed by the 
situation and shape of the pelvis, and the structure of 
the soft parts concerned in partarition. 

The privis is situated in such a direction, that its 
axis forms an obtuse angle with that of the Ix^y ^ con- 
sequently, it is not placed perpendicularly, but oblique- 
ly to the horizon ; and hence nothing can pass through 
it ^ the force of gravity. 

The shape of the pelvis, too, is sucli, that the bead 
of the child cannot pass through the outlet iu the same 
direction in which it entered the brim ; and, from the 
structure of the soft parts concerned in parturition, they 
yield with considerable difficulty. 

By these means, the Author of our existence has 
guarded against the effects of the erect posture of the 
body, and has prevented the premature expulsion of 
the child and the sudden laceration of the soft parts. 

Sect. IV. Treatment ef Natural Labour. 

First When this stage proceeds naturally and 

regularly, there is very little else to he done, after 
having ascertained that labour has really begun, and 
that the child is in the ordinary position, than taking 
care that the bowels be open, and palliating any un- 
pleasant symptoms, such as shivering or vonuting, &c. 
which may occur. 

But if after the pains have become so regular as, by 
their continuance, to disturb the ordinary functions of 
Hfe, that is,, most commonly, after tb^ have been quite 
regular fur twelve or fifteen hours ; If this stage be not 
completed, it is necessary to interfere, and to endea- 
vour, by art, to effect the dilatation. The reason for 
this role is abundantly evident. If this stage of suffer- 
ing be longer protracted, the strength of the patient 
must be exhausted by the long-continued exertion, and, 
of course, the remaining process of labour cannot be 
completed. Hence the child may be lost, or alarming 

discharges 
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Naiur!%] (liscliarge? of blood maj follow tbe birtli of the io- 

Parturition. faiit. 

'■“""'v——' lliis very obvious effect of the protnetion, beyoad 
certain limit5», of the first stage of labour, was fintvpub* 
licly insisted on by the present professor of midwifery in 
the university of Edinburgh. 

, The means to be adopted for oompletiag the dilata* 

tion, when that assistance becomes neceasary, are vene- 
section or opiates; or suppocting tbe os oterif according 
to cirouoistanccs. 

When the resistance to the opeoinsr the womb 
arises from the premature discharge of the water, or 
from natnral rigidity of the womb, copious blood-let-* 
ting affords the adequate remedv. But if tbe patient 
be already reduced by previous disease, oe that she can- 
not safely he bled, an opiate, in tbe form of glyster, 
ought to be administered. 

And when, on the recurrence of every pain, die 
mouth of the womb is forced down upon the external 
passages before the child, its edges ou^t to be support- 
ed, in sitUf by the fingers cautiously applied to each 
side. 

59 Second When it is fixind that tbe head has be- 

gan faitly to enter tbe pdvis in the natural direelkm, 
no assistance is necessary till tbe perineal tumour be 
formed ^ and tlien snefa support must he given to the 
protruded parts as shall both relieve the distressing feel- 
ings of the patient, and, at the same time, prevent any 
laceration from happening. Of course, tbe predso 
manner of supporting the periusnim most- he varied ac- 
cording to the circumstances of the case. Inattention 
to this lias very frequently occasioned the amt deplor- 
able accidents. 

Alter the head is bom, it most be ascertained whether 
there be any portion of the navel-string round tbe neck 
of the infant, and if there he, it must be sleekened or 
dgiwn over the bead, otherwise tbe infant will be 
lost. 

If possible, thne should be allowed for die aoeommo^ 
dation of the shoidders, and the expulsion of tbe body 
of the infant ; and, at any rate, the utmost attention 
should be paid to sopportkig tbe perinsenm during that 
part of the process. 

(,0 Third rttfgr.— When tbe child is bom, and it is as- 

certained that there is no other infant remaining in the 
womb, the patient should be allowed to rest for a little, 
unless pains again come oo, bv which the s een udtn e s 
are separated. In that case, the cord is to he fimdy 
grasped, and polled gently, till the pinoeiitn be brooghi 
down to the external parts, when it is to be drawn out 
carefully, in such a manner » to bring off at the same 
time tbe complete membranous ba^. 

Should pains not recur at the dmaace of an hour af- 
ter tbe birth of the infant, it becomes nrcessniy, for se- 
veral reasons, to introduce the hand into the womb to 
heparate and extract tbe secundines. 

First, If the cord were polled by before the 
womb bad contracted, or the after-birth bad be-> 
come separated, the woaib must inevitably be tamed 
inside oot> an accident that bat occarionaMy hap- 
pened. 

Secondly, K a longer period than an boor were snf- 
femd to ela p s e , the passages would become so roocb 
ceotmeted, that the force required again to dilate 
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them, weidd produoe infiamniatton, with all its alarm- 
ingcoaseqaences. Faftaritioo. 

^Tfairdly, If the nfter-birtb were allowed to remain ' ' v ' 
huger dm an boor, excessive flooding take 

place, which wonU soon penve fatal* 

Fooitbly, Were the patmot to escape the danger of 
flho^g, she wonld kicor that of .putrefactioa of tha 
placenta, which is cqnally, tboogh not so rapidly, pro- 
dactive of mortal event. 

In thus introdneing tbe band to separate tbe placen- 
ta, tbe two great oautions to be attended to, are to ap- 
|4jr tbe fin,*. to the substance of the plaeaiita, not to 
Insinnate between its sorfime and that of tbe nte- 
ros, and to bring off only that poithii of the pla- 
centa which can be separated from tbe uterus without 
force. 

When any alaoming circtMiilaiioe happens afrer the 
birth of tbe infant, reqotriiig tbe extraction of the pin* 
centa, the practiticner is not to delay for an bear, 
tadeed not hr a mmnie, giving tbe requisite assist- 
ance. 

Chaf« IV« Of the Dm/M$ns fhom Nahtn in 
Mttif Tortwition* 

Fxom the view Urns given of human partnritien, na- 
der tbe nmst fiivenrahle ciiciimstanoes, it most be oh- 
vkms that many deriations from nature may oeeur- 

These deviations may proceed } first, from the pro- 
pelling powers concemed in parturitton $ secondly, from 
the state of the seeoodiiies ^ thirdly, fimm tbe state of 
the child itself^ or, fbnrtUy, fimn the state of tbe pas- 
sages dneogh which the efadd is forced; There nwy al- 
so he a com&nation of these causes. We shall considsr 
each of these caoses of deviation in the order just enn- 
msrated. fiat as a minnle investigation of the subject 
would fitf exceed the neeesmry lieriu of this work, we 
shall treat eadi of these caoses as sherdy as possible^ 
and notice only the most striking ciicomslanrsi* 

Sect. I. Of the Deviatione Natural Labour^ 
which proceed from the Propelling Powere, 

Tbe propriling powers eencemed in parUiikisn oon- 
sast of volmitary ai^ anvehmlaiy moseolar aetioa. Tte 
diaphragm and abdominal aansclee famish tbs former 
and the ntems the fatter. 

An exoem or diminntiep of the action of these powers 
must interrupt the ordinary progress of labour. 

o. The vsoleiilaGtMm.of the maphingm and abdemi- 5^ 
nal muscles, if exerted at dm hegiiiailigof lahaor, tends 
to exhaust the patient and to sntaid dAvery, and if in- 
duced when the head as within the vagioa, nmy, psn- 
trided proper prseantaeni he net takqp, lacerate the 
poringum; and render tbs fnSuire life at thc pntieiit 

Tbe action of these muscles bemf^ quite vohiatsry, 
may bn readily pnsveated by the.pntisat snbnittiag to 
proper. advice. 

& Impaired notioa of the diapfaran and abdominal g 
masolcs, gcanraUy erighiatBe iaim the hafmpsr eaet- 
tioo of those muscles at the heginaing of labour, or 
from passions of the mind. It always retards delivery, 
and consequently protracts the sufferings of the patient. 

Cm Violent 
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rtnVMM- c. Violent nction of the nterns mt the beginning of 
tirml labonr, is frequently productive of much mischief. It 
^ tnritioB. exfanusts the patient, and renders the subsequent process 
of delivery exceedingly tedious and dfficnlt. It al- 
^ sa sometimes occasions an accident which generally 
proves ahnost immediately &tal, viz. roptnxe of the 
ttterus. 

This accident has been described by authors under 
the title of spontaneous rnptore of the uterus. The lacera- 
tion in the nterns in those cases is sometimes transverse 
and’ sometimes longHodinal. Whenthe accident happens 
ftom this canse, the laceration is most fineqneotly in the 
cervix. The accident is preceded by excruciating pain, 
especially during the aetion of the uterus, at one pdrt, 
as in the loins or towards the pubes ^ and it h announ- 
ced by a most agomzing increase of the pain, succeeded 
by violeiit vomitmg, the discharge of a little blood, a 
total cessation of labour throes, very ^at irregulari- 

ty and feebleness of tbe pulse, sweaty coldness of 
tlm extremities,, difficulty of breatbing, inability to He in 
the horizontal postnre, and sometimes delirium. Along 
with these symptoms, it often happpens that the present- 
ing part of the child recedes entirely, and the Ihnbs of 
tbe infant may be readily distinguished through tbe pa> 
Ttetcs of the abdomeu. Blit this chcomstancc does 
not always take place, for sometimes the head of tbe 
child is so firmly wedged within tbe pelvis, that it does 
not recede although the other parts be in tbe cavity of 
tbe abdomen. 

The rupture of the uterus- is generally fatal. A few 
cases, however, are on record, where, by prudent ma- 
nagement, the patient, even under sndT dangerous cir- 
cumstances has been saved, ftuch are tbe cases record- 
ed by'-l>r Hamilton (h), by Dr Douglas (i), and Dr 
Hamilton, junior (k). But the ii^ries which must ensue 
ftom loss of blood, acute pain, the presence of the child 
in the cavity of the abdomen, and the probable protru- 
sion and strangulation of tbe intestines, ate such, that it 
cannot be expected that many patients can survive the 
accident. 

Tbe cavse of violent action of tbe nterns at the be- 
ginning of labour, is obviously the premature discharge 
^ the liqoor amnii. By tlra circumstance, the body 
of the clnld comes in contact with the parietes of the 
nterns, by which the action of that organ is imme- 
diately and violently excited. How much mischief 
then may the rash Interference of an ignorant operator 
prodnce f 

Tbe cause of mptnre of tbe uterus from its own vio- 
lent action, is the resistance to the passage of the child, 
eithe r from undifale Aos oteri, or from deformities ct tbe 
pelvis, or from wrong position of tbe child. When- 
ever, therefore, the rupture is threatened, means must 
he instantly adopted to Temove^tfac resistance, or to sus- 
pend the action of the nterns. The former Is in general 
the more easily accomplished. 

When the ntems hiu actually burst, the only chance 
which can be afforded to tbe patient, is instant cfelivery ^ 
per vids aotaraftt, where that is pcacticable } and where 
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there is extreme narrowness of the pelvis, by an incision pretema- 
through the parietes of the abdomen. A cane where tufal Par- 
tfais latter pnkiee was eacGessfnllY had recourse to oc- , ttfritlon- _ 
ciirred a few years ago in Lancashire. ’ 

Violent aetion of the uterus daring the latter stage 
ef kboury altbeogh not productive of the same dangers 
which ensoe from it at the beginning, is by no means 
exempt from hazard ; for if tbe soft parts be rigid or 
not siifficieDtIy relaxed, the woman may he miserably 
tom. 

The violent action of the ntertn towuirds tbe termi- 
nation of labour proce ed s from some potref of that or- 
gan itself, or from the stimulus communicated by the 
position of the child. 

This circumstance, boweveri fr sometimes beneficial *, 
as, for instance, when tbe child is in an unfavourable 
position. Dr Denman was the first who discovered ' 
this effect of riolent uterine aetion, and published it 
in the fifth volume of the London Medical Journal, 
page 64. 

d. Impaired action of die uterus during the first 66 
stage of labour is in many instances productive of no 
other inconvenience than the protraction of labour ; but 
if it exhausts the strength of the patient, it inllaences 
materially the subsequent process, as already stated. 

When it occurs during the second stage, it occasions the 
most dangerous symptoms. First, if the head of the 
child oontsnue to press for a considerable time on the 
soft parts within the pelvis, these parts most necessarily 
from the impeded ctwmlation become swelled, and coa-. 
sequcntly the action of the uterus, though it should re- 
lum, wouhl then be totally msaffictrot for the expul- 
sion of the child. This effect of the protraction of tbe 
second stage was first pointed out to the public in Dr 
Hamilton’s letters to Dr Osbom. It merits most par- 
ticnlap attention ; not only as it is one of the most fre- 
quent causes of the loss of the infant during labonr, and 
of considerable danger to the parent, but also as it may 
be very readily prevented by an attentive practitioner. 

Previous to this swelling becoming so considerable as 
to impede the progress of the infant, there is a tender- 
ness and heat, and diyness in tbe passage^ which an- 
nounces the actual cornmencement of the inflammation. 

Imanediate deltvery ought then to be had recourse to. 

Many disagreeable symptoms also proceed from the 
same cause, such as suppression of nrine, and violent 
eramps in the lower extremities. 

When it is ascertained, that, in consequence of the 
deficiency of action of the uterus, the child is detained 
so long in tbe passage as to endanger the health or life of. 
the mother, it becomes necessary to extract tbe infant 
by mechanical means. Two contrivances have been 
thought of for this purpose, viz. the vectivor lever, and 
tbe forceps. 

Roonhuysen, a Dutch practitioner, who floarished ^7 
about the beginning of tbe x8th century, contrived the 
vectis, aud from the great success which attended its 
use in his bands, an edict was issued by tbe states-ge- 
nera), that no surgeon should practise midwifery witii- 

out 



(h) Ontfines of MtdwHWy, p. 348. 

(i) Observations on the mptnre of the gravid uterus, &c. by A. DougTas, M. D. &c. 8vo. London 1789. 
(k) Select Cases of Midwifoxy, p. 138. 
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Pr€tenia< out being possessed of tbe Booubuysen secret, for Uie ia< 
tural Pur- sirument ivas not publicly known. In the year 1756, 

. however, the secret having been purchased W two li- 

’ beral-minded physicians, Vischer and Vau 4 e foil, was 
published by them for the benefit of mankind. Since 
that time, the instrument has undergone a variety of al- 
terations in its form^ for a particular account of which, 
,tbe reader is referred to Mulder^s Historia ForcIpU. 

There can be no doubt that Boonbuysen and his 
successors employed the vectis as a lever of the first spe- 
cies, the head of the infant being the resistance, the 
parts of the woman the fulcrum, and the hand of the 
. operator forming the moving power. The injuries ari- 
sing from this practice have been well explained by Dr 
Osborn* in bis Essays on Laborious Labours. Al- 
though Dr Bland and Dr Denman still recommend the 
same practice, there can be no doubt that whenever the 
use of the vectis proves successful according to their 
directions, the fortunate termination is to be attributed 
to the action of the uterus being excited by tbe pressure 
.of the instrument ; or, in other words, the delivery 
. mi^t have been completed without any mechanical in- 
tenerence at all. On the other hand, whenever tbe 
. action of the uterus is either quite suspended or much 
weakened, both mother and child suffer from the appli- 
cation of tbe vectis. 

^>8 The late Dr Dease, in altering the shape of the vec- 
tis, wished to impress upon the profession the necessity 
.for changing the mode of employing it j and according- 
ly he called his instrument an extractor. This power, 
however, seems to be possessed in a superior degree by 
Dr Lowder's. instrument, of which a description is con- 
tained in tbe eighth volume, second decade, of Dr Dun- 
can^s Medical Commentaries, p. 400. As this Instil- 
ment may be used with perfect safety, both to mother and 
child, and as In some cases It Is superior to the forceps, 
we have represented its form in one of the plates, and 
now add the description and an account of tbe manner 
of applying it from the work already referred to. 

‘^9 The instrument consists of a blade and handle 
(between which there is a hinge, that renders it por- 
table), measuring in length iij- inches. Its length, 
before it be curved, is I2-J- inches. Tbe curve be- 
gins about half an inch from the binge. It describes, 
reckoning an inch from its first curvature, as nearly as 
can he estimated, an arc of 87 de^es of a circle, the 
radius of which is four inches. The breadth of the 
blade, at the beginning of the carve, is half an inch, 
and is gradually increased, till within three quarters 
of an inch of the extremity, where it measures an 
inch and three-fourths. Its extremity is semicir- 
cular. Within 2 t inches of tbe extremity there is an 
oval opening, measuring 2^ inches in length, and I7 
at its greatest breadth. By this opening, tbe depth of 
the curve is considerably increased, without rendering 
the instrument inconvenient in its introduction.^^ 

70 ** Bet us suppose that it is found necessary to use Low- 

der's lever, when the head of tbe child has just begun to 
enter the cavity of the pelvis. Tbe patient is to be placed 
in the ordinary position, on the left side, in bed. Tbe oc- 
ciput of tbe child is to be carefully distinguished, and 
rile curve of tbe instrument is to be applied, with all 
the necessary precautions, over it. Ibe extremity of 
4 he blade should be within a very little of the nape of 
^bc heck. To accomplish this part of the operation 

1 
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with facility, it is necessary that the operator be well pEctenis. 
acquainted with the shape of the pelvis, and that he tmaJ Par. 
have accustomed himself to apply the insti umeut over a . 
round substance. ’ 

When the instrument Is applied In this nunner, the 
operator will find, tliat he can exert very considerable 
power in drawing down, without pressing on any other 
part than tbe occiput of the child. Tbe mother can- 
not possibly feel tbe instrument \ while, at tbe same 
time, the many points of the foetal cranium, on which 
it rests, prevent any injury whatever to the infant. 

If there be any pains, however slight they may he, 
the operator should draw down only during the pain : 
in the intervals, a soft warm cloth should be wrapped 
round tbe handle. If there be no pains, he must draw 
down from time to time, imitating, ^ nearly as be can, 
the natural efforts. It is astonishing, of what use even 
the most trifling pains are, on such occasions. With- 
out pains, a long time is required befbic the bead be 
made to advance in a perceptible degree (thou^, 
after it has advanced a little, it soon yi^ds entire!}^ \ 
while, with them, the progress 4 often rapid. 

** The operator should continue to draw down in the 
sanre manner, till the bead be completely in the ca- 
vity of tbe pelvis. Should any circumstance, as danger- 
ous uterine hsemorrhagy, or convulsions, require that 
the delivery be expeditiously finished, after the bead is 
brought into this position, the forceps must be applied ^ 
for it is in the power of the operator, by means of 
them, to accomplish the extraction of tbe head within a 
very short space of time, or at least, within a much 
shorter space than would be required, were the use of 
Lowder^s lever coutiuued. 

But if there be no dan^rous symptom, the opera- 
tion may be completed by the first instrument, without 
uuy assistance from the forceps. 

For this purpose, the operator should continue to 
draw down, by pressing on tbe occiput, as already 
directed, until tbe face shall have turned into the hol- 
low of the sacrum. The direction of the instrument 
roust then be changed. The reason of this is very ob- 
vious. After tbe face is in the hollow of the sacrum, 
the occiput becomes engaged in tbe arch of the pubis, 
and rises under it, while, at the same time, the chin 
leaves the top of the breast, on wliicb it bad rested 
during the preceding process of labour, and describes 
a course equal to a full quarter of a circle, which is 
the consequence of the occiput describing a similar 
course under tbe arch of tbe pubis. Were the practi- 
tioner then to continue to press in the same direction 
as be did while the head was passing through the brim, 
he would counteract this natural process, and hence 
would retard delivery, and injure the parts against 
which he would necessarily press tbe child. 

** The instrument must, therefore, be withdrawn firom 
the occiput, and applied with the proper precautions ovor 
tbe chin, when the operator is to imitate tbe process 
of nature, by disengaging the chin frem the breast, 
and making the occiput rise under the arch of the pu- 
bis, while, with his left band, be protects the perinaeum 
from injury.” 

From these observations it is obvious, that the instru- 
ment introduced into practice by Dr Lowder, affords 
exactly the assistance, in tbe first or der of laborious la- 
bour, which is required ^ for it supplies tbe place of the 

propelling 
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Prnrra*- propelling ponrers, or increases ihcir efficacy, by acting 
tml Par- on the body ol* the child, withont injaring any part of 
^laririon. ^ roothcr. 

This pfTopertjr renders it of great use in certain casea 
of deformed pelvis, vir. where the short diameter of the 
brim is about three inches. In such cases, the long 
contlneed strong action of the uterus, often eventually 
forces the head into the pelvis j but the strength of the 
patient is in consequence so much reduced, that after 
it has proceeded so far^ the pains are entirely suspended, 
and the deKvery must necessarily be finished W the use 
of mechanical expedients ; but the cliild'a life is com- 
monly prtviously destroyed, by the compression of the 
brain. 

If, in such cases, it be possible to increase with 
safety the vis h tergo, the child would then be forced 
through the brim of the pelvis before tlie woman’s 
strength were exhausted, and before its life were en- 
dangered ; consequently, many children, commonly 
doomed to inevitable destruction, would be preservedr 

** Lowder’s lever, I apprehend, possesses this power. 
It may be calculated, that, hy its use, the efficacy of 
the la^ur throes is at least doubled. Hence the child, 
•in cases of slight deformity of the pelvis, is forced 
through the opposing part within one half the time 
which would be otherwise required \ and this is ac- 
complished without injury either to the mother or in- 
fant ; for the instrument presses on no part of the for- 
mer ; and it rests on such parts of Che latter, that no 
harm can possibly be done. 

“ In face-cases, too, where the interference of Che 
pnctilioner is necessary (which, indeed, is a rare occur- 
rence), this instrument may be cmplc^ed with much 
advantage. The great aim should be, to draw down 
the occiput. 

“ As it appears, therefore, that Lowder’s lever is ap- 

C icable In many cases where the forceps arc inadmissi- 
e, and that its use is not prmluctiare of so much ba- 
xard to the mother as that of the forceps, it might per- 
haps be inferred, that the latter instrument may be 
banished from practice, as unnecessary and dangerous. 
Accordingly, many practitioners of midwifery have 
adopted an opinion of this kind ; and, indeed, there are 
very few >riio do not employ one or other of these in- 
struments exdnsively. 

“ Bnt however denrable it may be to 1e.s9cn Che num- 
ber of mechanical expedients, and to simplify practice, X 
apprehend, that many lives would be lost if we possessed 
or employed no such instrument as the forceps. As 
they have the property of a lever, delivery can in many 
eases be accomplished mudb more expeditiously by them 
than by Dr Lowder’s *fnstinment. This seems to be 
ihe sole advantage which they possess over h \ and that 
is connterhalanced by nevera) great disadvantages. 
Many aothors, indeed, have alleged, that the forceps 
have cxc!o*ively the power of diminishing the size of 
the foetal cranium, by the pressure of their blades, and 
hence have attributed a degree of pre-eminence to ^em, 
which in fact is not their due ; for as the size of the 
child’s head is, in natural cases, diminished as far as is 
necessary, by the contractions of the uterus forcing k 
forwwd through the bones of the pelvis, an increase of 
the vis h tergo will of course increase that diminution, 
if the shape of the passage require it. While Lowder’s 
lever, therefore, possesses the power of compressing the 
VoL.XIV.PartL t 
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cranium in common with the forceps, it has a decided Preicma 
superiority over them in this, that it accomplishes that tural Par- 
cud by srmrlar means \rith nature. . ^ 

The great disadvantages of the forceps are, that they ' 
are inappKcahle when the child’s bead is situated high 
in the pelvis v that their application is often difficult to 
the operator, and painful to the patient \ and that, 
their centre of action is art the parts of the patient, they 
must injure her in proportion to the resistance opposed 
to the delivery. 

On the whole, then, in cases of the first order of 
laborious labours, both Instruments must be occasionally 
had recourse to. When the bead is not completely 
within the cavity of the pelvis,. Lowder’s lever must be 
employed; and even when it is in that position, the 
same means may be used, if there be pains. But, when 
the labour throes are entirely suspended, or wlien any 
circumstance renders it necessary to terminate the de- 
livery with expedition, the forceps ought to be em- 
ployed in preference to every other instrument, if the 
head of the child be within their reach.” 

The forceps are supposed to have been invented by 
Dr Hugh Chamberlain, who was physician io King 
Charles II. ; but their form has been greatly altered 
since his time. The most approved form is tliat repre- 
sented in the plate. 

This instrument is only applicable in presentations of 
the head ; but it was formerly, by Dr Smellie and others, 
recommended in face cases. 

In order that this instrument be applicable, k is ne- 
ces.sary that the liead be completely, or nearly sOt 
the cavity of the pelvis ; but sometimes a lengtlicned 
pair is used for cases where the head Is siUiated high. 

The employment of long forceps, however, being ex- 
-fcremely dangerous, is seldom justifiable ; and llierv- 
fore we shall limit our directions to the use of the com- 
mon short forceps. 

There are three principal cases In which that instru- 73 
ment may be had recourse to, viz. l. where the face is 
in the hollow of the sacrum ; 2. vdiere tlic face is 
wedged underthe pubis ; and, 3. wheie it is on one side 
of the pelvis. 

In whatever situation the head is, the instrument is 
to be applied over the ears, otherwise there couM be 
no safe and secure hold. In the proctjss of extracting 
the child with this 'instrument too, it is to be observed, 
that the convex edge of the blades is to be brought 
along the hollow of the sacrum. 

The instrument being applied so cautiously over the 
ears of (he infant that no part of the woman oe injured 
by their introduction, the locking parts arc to be 
brought together, and secured by a ligature ;^ after 
which the operator, supporting carefully the perinamm 
with one hand, is to draw gently in a direction of from , 
blade to blade during a pain, or now and then to imi- 
tate labour throes, while he at the same time favours 
the mechanism of labour by accommodating the child’s 
head to the passage so as to make it take up the least 
possible room. If this be done with suitable cautiou 
and gentleness, no part of the woman should be injur- 
ed, and (be parts of the infant on which the instrument 
had rested should not even be marked. But as there 
can be no doubt, that in the process of using the for- 
ceps, the parts of the woman are pressed upon by the 
blades, if much force be exerted, or if due attention be 
H not 
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Pretcma- not paid to the adaptation of tbc head of the infant to 
tural Par- apertures through which it is to be broiicht, the 
I roost dreadful etlects result irom the operation. 

Sect. IT. 0 / the Deviations from Natural Labour^ 
which proceed from the itate of the Secundines, 

74 The membranes which envelope feetus are in 
some cases more tender, and in others.more rigid, than 
in general they are found ^ circumstUnces which have a 
considerable effect on the process of parturition. Be- 
sides this, the placenta is on some occasions attached to 
the cervix or os uteri, by which no( only is the order 
of labour interrupted, the placenta being expelled be- 
fore the child, but also is the patient’s life exposed to 
much danger. 

75 a. Where the membranes are too tender, the liquor 
amnii is discharged at the beginning of labour before 
the os tincae be dilated, and then all the bad conse- 
qnences detailed under the article b. 3 ect. I. necessarily 
ensue. 

b» Where the membranes are too.;rigid, the labour 
may be protracted to such a period as shall injure the 
mother roost materially, and at last, as the whole ovum 
may be expelled entire, the life of the child may be 
cnefangered. 

After the os uteri is completely dilated, if the child 
included in the membranes do not advance into the ca- 
vity of the pelvis, the membranes should be ruptured. 
But if it do, they ought not to be broken till they press 
on the external parts. 

c. But the most alarming deviation from* nature, 
which can proceed from the state of the secundines, is 
that which originates from the attachment of the pla- 
centa over the cervix or os uteri. As there can be no 
doubt that the uterine vessels dip into the substance of 
the placenta, and that they are lacerated when the pla* 
centa is separated from its attachment, it is obvious 
that in such a situation baemorrbagy to a most danger- 
ous extent must unavoidably ensue during the process 
of the labour. 

7^ Mr Rigby of Norwich was the first British practi- 
tioner who publicly explained this cause of bsemor- 
rbagy. In the first edition of his work> viz. that pu- 
blished in 1775, he expresses himself in the following 
words. But from the uncertainty with which (as 
before observed) nature fixes the placenta to the ute- 
rus, it may happen to be so situated, that when the full 
term of pregnancy is arrived, and labour begins, a 
fiooding neccssarihj accompanies it, and without the in- 
tervention of any of the above accidental circumstances*, 
that is, when it is fixed to that part of the womb which 
always dilates as labour advances, namely, the collum 
and os uteri, in which case it is very certain that the 
placenta cannot, as before described, remain secure till 
the expulsion of the child, but must of necesssity be se- 
parated from it, in proportion as the uterus opens, and 
by that means an haemorrhage must unavoidably be pro- 
duced. 

That floodings, which atise from these two different 
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causes, which 1 will distinguish by the names of occf- Pretema- 
dental and unavoidable^ though they may appear exact- Pht- 
ly similar in their first symptoms, should terminate very ^ 
differently, if left to nature, assisted only by the palli- 
ative means before mentioned, cannot seem strange \ non 
can it be a doubt, that of these two kinds of floodings, 
only one of them, namely, that which is produced by 
an accidental separation of the placenta, can be relieved 
by the use of these palliatives ; and that the other, in 
which the placenta is fixed to the os uteri, and the 
flooding is therefore unavoidable^ cannot possibly he 
suppressed hy*any other method whatever, than the time- 
ly removal of the contents of the womb \ for supposing 
the discharge to be for a while restrained by bleeding, 
medicine, cool air, &c. it will inevitably return, when 
nature is so far recovered as again to bring ou labour : 
in the first case, if the hsemorrhaj^e have been cliecked 
by the use of the above means, it is not impossible but 
labour may come on, and the child be safely expelled 
by the natural pains before it returns % or if it should 
return, it may not increase in quantity ; as in this case 
very probably the separated part of the placenta which 
occasions the discharge remains nearly the same^ where- 
as in the other case, in which the dilatation of the os 
uteri produces the separation of the placenta, every re- 
turn of pain must be a return of the bleeding, and it 
must be^me greater and greater as the uterus opens 
more and more, and the placenta is in proportion de- 
tached^ till it increases to a degree that exhausts the pa- 
tient, and she dies before nature has been able to expel 
the child. That such most inevitably be the progress 
and event of flooding arising from such a cause, if left 
to nature, is too obvious further to be insisted on. 

That this attaebraert of the placenta to the os 
uteri is much oftener a cause of floodings than authors 
and practitioners are aware of, 1 am horn experience 
fully satisfied, and so far am I convinced of its firequent 
occurrence, that I am ready to believe that most, if 
not all of those cases which require turning the child 
are produced by this unfortunate original situation of 

No case in practice requii*es more decision and more 
attention than this. It must be obvious that no inter- 
nal remedy can be of any avail in flooding from such a 
cause, and that the life of the patient can be saved by 
immediate delivery alone, whenever considerable hse- 
morrhagy takes place. But it is to be recollected that 
the discharge In many instances threatens for days or 
even weeks before it becomes serious, and that for the 
sake of the child, the patient should be allowed to ad- 
vance as near as her own safety will permit to the full 
period. These threaten ings may often be removed by 
astringent injections, per vaginam, while at the same 
time every means of moderating the circulation of the 
blood slioiild be suggested. 

But whenever the discharge becomes profuse, de- 
livery by art is to be bad recourse to. The rule of Mr 
Rigby, and of some other eminent practitioners, ** to 
watch from time to time the dllatability of the os 
uteri,” and take advantage of that state, sounds well •y 

but 
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(l) Essay on the Uterine Hsemorrhagy which precedes the delivery of the full-grown Foetus, illustrated bv 
pases by Ed. Rigby, London 1775, p. 14. Vide also 3d edition 1784, same page. 
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Prtteni*> bqt if followei lA ^lacttce, rnoft either give such a 
lural Piir- shock to the womao^s conatitution, as shall end in 
. . dropsy dr marai»mii8, or amst prove immediately fatal. 

In all those cases the os uteri may be foiled, and al- 
though it be not more open than baldly to admit tbe 
introduction of the huger, it may in a very few minutes, 
if tbe operator liave steadiness and perseverance, be ren- 
dered capable of allowing tbe band to pass. 

If possible, die band should be carried forward at 
one side of the placenta, for if that part be torn (which 
it most be admitted is sometimes inevitable) the infant 
must be destroyed. After the feet are brought down, 
tbe child is to be extracted as expeditiously as regard to 
its safety will permit, and tbe hand is then to be again 
passed into the uterus for the purpose not merely of de- 
taching completely the setuindines, but chiefly of se- 
curing tbe contraction of that organ which is the great 
object of the delivery. 

?s Sect, III. Of the Deviations fnnn Natural Lahoar^ 
which proceed from the state of the Child, 

The regular process of parturition may be inter- 
rupted, in consequence of the position and of the shape 
ot the child. 

79 I. Position of the chUd, Tbe most natural po- 
sition of the child, at tbe beginning of labour, is 
with the bead placed at the brim of the pelvis, 
the face towards the sacroiliac synchondrosis of one 
side, and tbe occiput towards the groin of the opposite 
side. But there are many deviations from this natural 
position. 

a. Although the head be applied to the brim of the 
pelvis, it may be forced with tbe sinciput towards the 
promontory of the sacrum, and the , ccipit towards tbe 
s)rmpbysU pubis. In this situation the largest diameter 
of the head is opposed to tbe smallest of the pelvis, con- 
sequently the head remains firmly fixed in that position, 
for as the sinciput cannot ndvance a point beyond the 
promontory of the sacrum, tbe occiput is forced just so 
much below tbe brim at tbe pubis as to wedge the 
bead firmly between tbe sacrum and pubis. By tbe 
loog'Contiuued pressure the soft parts become much 
swelled, and at last the head is found so imrooveabl^ 
fixed, that it can neither be made to recede, nor can it 
advance in the same direction. This constitutes what 
has been styled tbe caput incuneatum^ or, as it is called 
by French practitioners, la tilt enclavee. This case 
.most commonly is the effect of mismanagement \ for if 
a very little pressure be made on tbe head when it pre- 
sents at the brim of the pelvis in this unfavourable po- 
sition, the pains will readily force it into the passage in 
tlie proper direction. 

\Vhea the locked head has actually taken place,, the 
practice must be varied according to the circumstances 
of tbe individual case \ hence the long 'forceps, and 
sometimes even tbe crotchet, are required. Turning is 
quite inadmissible, and the tbree-bladed forceps so 
strenuously recommended by Dr Leake, in ibis 'Case are 
totally inapplicable. 

^1 h. The long diameter of tbe head may also be applied 
to the short diameter at the brim, in a different manner, 
viz. with the face towards the pubis, and tbe occiput 
to tbe base of tlie sacrum. The obstacles to the pro- 
gress of the. head ore not in Ibis case so great as in the 
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former (o) j for as the occipat is round, and its sur- Pretema. 
face inconsiderable, while at the same time the promon- tural Par- 
tory of the sacrum is round, the labour throes, after . tnrition. 
some time, force the occiput either a little to one side, * ^ 

or at least past the promontory. The case, however, is 
tedious, painful, and even dangerous to the patient*, for 
as the face presents a larger surfisce to the pubis than 
the occiput, it must require longer time to pass, and 
as there are many inequalities on the face, the patient 
must suffer much pain from their pressure, and from the 
same circumstance must incur the hazard of having the 
urinary bladder or the urethra irreparably injured. 

In this case Professor Saxtorph remarks, ** vel occi- 
put priroo descendit^ quod cum accidit, frons ab ossibus 
pubis sustentata elevatur, mentumque pectori infantis 
imprimitur, urgeutibus porro doloribus, versus anum 
et perioaeum, adagitur acuminatum occiput, et nuDo 
modo sub arcu ossium pubis extorqueri potest inflexite 
suiciput, bine partus in cxitu pelvis impossibilis redditur.** 

That this is a mistake, the observation of other prac- 
titioners has suflicieiitly demonstrated ; for it is well 
known that in such cases, afler the perinacum has been 
much stretched the occiput is forced through the parts, 
and immediately slips back towards the anus, whale 
tbe nape of tbe neck being applied to the anterior 
edge oH the perinasum, moves on it as on an axis, so that 
the sinciput and face emerge from under the symphysis 
pubis, the chin leaving tbe top of tbe thorax in the 
same manner as if the face were situated naturally in 
tbe hollow of the sacrum. 

Although in this case the natural efforts most ^di- 
narily complete the process, yet iu many instances tbe 
injury which threatens the imnary bladder renders 
the application of the forceps expedient. 

c. Although the head may have entered tlie pelvis in 33 
the most natural position, yet it may not make those 
changes in situation which are required to accommodate 

it to tbe outlet \ for the face may turn under the sym- 
physis pubis instead of into the hollow of the sacrum. 

When this happens the phenomena dready described 
take place. 

d. It somelimes happens, that instead of the smooth B4 
part of the cranium being forced first into tbe pelvis, 

tbe face presents. In this case it may be situated in 
three positions, viz. with the chin to the sacrum, or 
pubis, or side. 

a a. Tbe first case is esteemed the most dangerous 
both for 4 he mother and child. For the mother, 
because the child in this position requires more room 
•tbao tbe pelvis affords, consequeittly tbe sell parts in 
contact with tbe chin and smooth part of tbe cranium 
are much compressed, and hence if the delivery be not 
speedily accomplished, much injury to those parts will 
ensue. As tbe chin too must pass along a curved line 
formed by tbe sacrum and coccyx, tbe obstacles to de- 
livery are very great f and even after the face has been 
forced so low as to press on the perioseum, that part is 
jn much hazard of being tom by the violent distension 
which it undergoes. The delivery in such cases is very 
rarely accomplished naturally. 

This species of labour is equally dangerous to the 
child as to the mother, not only on account of the ion^- 
continued pressure on the brain, but also from the occi- 
put being forced so strongly on the superior dorsal ver- 
tebra that tbe free return of the blood from the bead is 
Hz Untermpiedt 
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culated thait the feet preeeat eaee on cases of la- rrctema. 
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PKtenia- iolefiOptedt hence apopliixy eosnes^ la circamirtanoe 
turalPar- which is proved even by the appearance of chiUren 
yfi^Q IQ gycii cases are bom alive, fer the face of such 
^ children is perfectly livid. Jacobs has pointed out 
these dangers pretty accurately. 11 eat dangereux 
pour Tenfant, (he says), parce ^e la idte etant pen- 
chi^ et portant sur son cou, elle comprime les vaisseauK 
sanguins au point que le sang ne poovant plus circnler, 
•il meure d^uac apoplexic pour pen qoe I’on tarde a Tex- 
trake.” Ecok pratique des AccaiKkemens^ par le Pro- 
Jhsset/r J. B. Jacobs. A Paris^ 1785. p. 366. 

b b. The second case, viz. where the <^n is plajoed 
towards the pubis and the sinciput to the sacrum, is 
neither so dangerous Ibr the mother nor child. For if 
by the force of the pains the face be pushed so far fer- 
wacd that the chin becomes engaged within the arch of 
the pubis, then the inferior edge of the symphysis pubis 
forms a fulcrum on which the inferior ^w moves, by 
which the sinciput and occiput pass readily and easily 
aloqg the hollow of the sacrum, their surface being 
well adapted to that of the sacnmi, and the several parts 
nf the feoe pass ia succession through the vulva. 

ec. The third case, viz. where the cldn is to one side, 
is still move fiavourable ithaa the second^ fer the faoe 
^passes readily •through the oblique diameter of the pel- 
vis till sDtept iby the ttuberoskies ;of the ischia, when the 
>ohin tutus into dhetaaoh of the pubis, amdthen the same 
phenomena nrhidb occur lin the second case take place. 

The nai^e most goacBaUy Assigned fer faoe-oases is 
the ill directed exertion of the pnpelling powers. May 
it •ttst4dso depend .ia many cases on the original posi- 
tion cf • the fcotos rP 

'Whenapy eadiaosdifiaarydifficttltyooour in fece-cases, 
Lowder^s lever is dhe instrameiit to which rsoourse 
'Cqght do Jbe dusi. The forceps, as recommended by 
.Ssmllie And Albers, being ^uite uisuffictent to aSbrd a 
Aufe Andaenuce bsld ofiheiwBuit. 

§5 ^ OuAmBEKT mae oocasMoa the side of the bead pro- 

isAts, codbat one car ic in the centre of the pelvis. In 
fujcb A (Case, the islimsgest oontorardions of the uterus 
cannot make the head enter the pelvis, and the woman 
tpoidd geneially (die . undelivered were k not fer the in- 
lerfereAceAfiASt. Cascs.of this ksnd are remarkably 
ABue. 

Xhe hand af dbe aper at or must he carried up in such 
cases, and moderate pressure must be made in such a 
adiwiBtifln . as rshalifttllDW'thc 4»otraotions of the uterus to 
puihdhe amooth;partAf the oraniom into the cavity of 
dhepalfuis. 

S 6 /• Xhe bead nf rlbe.qhild is jmt the part -alwuys ap- 
ipUed to the^ptdvis } for sonietinws the head passes last. 
l¥henover ABy jotbv port^dian the liead preseats, the 
llabonr ia atykd by Authors pretermUural. 

All proteimatu^ kheurs ;have iboeo'divided into two 
ArdcEB. A. Pireaentations cf 'the inferior ’extremities j 
And B. (BresenlatiansAf the supemor extremities. 

A. RsBsentatiims of the lower eatreinities compre- 
hend cases where mm nr holh feet, one or both knees, 
And the bocech fpreaeut. 

g. Cases where both feet .present arc more 'fxequeoi 
than thamfwiicre one only preseals. It hsa been cal- 
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Some anthers have divided lahoaes of tl&is kind into ^ turit ion. 
a great variety of species. There is, however, no ne-* * 
cessity fer such divisions, and they tend to emslrad and 
emhamss practitioners. AU the varieties may be re- 
duced under three heads y fer the toes must he either 
towards the side ef the pelvis, ar towards the sacrum 
or pubes. 

d d. Where the toes are towurds the side ef the pel- 
via, the child is generally placed ki smeb a mannertbat 
die abdomen^ biseast, and fece pass hi succession along 
die sacco^iliac syoohondrosis of that oide. This Is tl^ 
most fevonrable situation in eriiich the child utMkr such 
circumstanoes can be placed ; fer the largeot parts of 
ks body pass through the largest apeiture of the pelvis. 

In this case, them, tiie action of the uterus forcing 
forward the child, the feet are by degrees excluded 
through the external parts, the toes being situated be- 
tween the point of the coccyx and the tuberosity of the 
ischium the thighs feUovr, then the abdomen and 
thorax ^ but the farther progress of the child is for some 
time interrupted by the arms passing up along each -side 
cf the head, which add oon^erably to its bulk ; at 
last, however, the repeated contractions of the uterus 
force the fece into the hollow Af die sacrum, and then 
the nape of the •neck taming onthe inferior edge of the 
symphysis pubis as on a pivot, the face is excluded, fol- 
iowed by the otnoiput and occiput. 

Where theeioi^ of nature in this process are sole- 
ly trusted, the child, nnloss jt be small and the pelvis 
be very capacious, while the soft parts are much relax- 
ed, is ||eiienilly slill-hosn $ for b^re the obstacles to 
^he delivery of the head be overcome, the long-conti- 
nued compression <of the funis umbilioali8,by intercept- 
ing the >coofse of the blood, proves fatal. 

e e. Authors have generally considered that to be the 
.most fiavoorahle position in which the feet ean present, 
where the toes are towards the sacrum. Roederer for 
example says, pedum tunc dighi si ossi sacro obver- 
tantur, foetus ahdomini iucumhens recte situs est (l.)'* 

But two disadvantages attend this position : First, the 
largest part of the child's body is forced thniagh the 
omallest part ef the outlet of the pelvis ^ and zdly, The 
longest iharoeter of the bead is applied to the shortest 
diaoieter of the brim of the pelvis. In such cases, there- 
fore, the patient commonly suffers much pain, and the 
child's life is destroyed. 

f f When the toes arc turned to the pubes, k has 
4iom universally acknowledged, that the feet are in the 
worst possible position. Indeed not only do the disad- 
vantages stated as resulting from the last position \e e) 
equally take place in this one, hut another cause of 
difficulty and danger is added, viz. that the face being 
applied to the pubes, the progress of the child must be 
impeded in no incoDsiderahle degree. Hence in such 
A case the patient may be very much injored, and the 
child most be almost inevitably lost. 

The management ai footling cases was first explain- 
ed, in as far as we know, in T)r Hamikbn's ^lect 
Cases in Midwifery, p. 89. 

"It 



(l) Boedciur£leiiMiita Artis ObstetriesD, p. 249* 
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frdeiM. ^ H is m cvtimoB ciffoufiiBtenoe'llMit iJie bestmode^ 
onl 4eUfeiy in IbollSng cates has aot y««t been eypUckly 
pointed oat by any aatbar. This aiofit appear aurprir 
siag when it is oonsideved that sack pressnIiatWas £rar 
^iwntly aoear ^ that the life of the child depends upop 
4e practice adopted \ and that the managemeiH of every 
pw to D ata ral iaboor snast rbeinflnenoed by :lbe r^)e8 ap- 
plicable to footling cases. 

** When rtbe feet pmeat, the infant's sitaation relar 
tively to the mother must be with its belly placed (Or 
mums her back, her Wlyt her sidcy or soSQO interme- 
diate point. The ifim of those po t a t ion s has beop 
gcneraily coasiderod as the most favoimahtey and the 
asthe reverse, fiat alktlerefleetion ronstvCOOviDce every 
pnetitaoaer that .the infant oconpies the least possible 
s^ce, -when ks belly » towards the side of the mother* 
u, to apeak more aecui:atefy9 tawards the saoro-iliac 
iy ae bo n drosis ^ for then the largest :part of its body is 
snthui the iargeet diameter of the pelvis at the beiii^ 
while in its progress through the pelvis, the boecch is 
not forced *throagh the shortest diameter attbenutlet, 
vie. that between the tubmsities cf<tbe isebia* 

^ In evesy case therefore twhere the feet are brought 
down, the toes shonld in the rprocess of eatrac^on .be 
tamed mtoauoh a position, that^thebdyiy, the breast, 
and the lace, aboU be made»to pass in succession along 
tbe nearest saoro-iliac tynebondrosis. After the arms 
are disengaged, the face can be readily tinned into>tbe 
hollow of the sacrum.’' 

h d. One foot may present in the tame variety of direc*> 
tieos.asbeth foet. Where one foot pceseats naturally, . 
if the pains be regular and strong, the case is atleiided 
with less pain to-the mother and less danger r to the child* 
than where under similarcifcumstanccs b^bfeet rpesent. 
it is less painful to the molher, because the iChild ,is 
fennediotothe ehapeof a cone, and the apex passes fint 
through the pelvis, by which the parts are gradually 
prepaid, and not suddenly forced.^pen ^ audit is less 
dangerous for the child, because the. one leg being fold- 
ed along the belly and breast, the umbilical cord pro- 
tected fimn compression. , 

From these circumstanoes, a very erroneons infoxeooe 
has been deduced by seme c^ebcaled authors, via. that 
in cases where it is necessary to perform .the operation 
styled turning, the one foot should be brought down 
in preference to both. JBut as on such oocsiaions the 
operator cannot be assisted by pains, it is obvious that 
be could not have a siifficteot hold of the child by n 
•mglefoot. 

With Ihoeicoeptions jnet stated, thephsnsmsna where 
one foet presents are the aame with those which ocewr 
in cases- where both vfoet<ave in<the passage. 

90 f\ When the knees present, all the inconvenieaces.of 
foetlfog oases take place, with this additienaldaoger to 
the child, that iftkelegebe csessed, opeor bethrmayjhe 
foacturcd> before the. kneev be exp^ed. 

The numagement ef knee presentations must; depend 
•n -the advance which these <parts may bafve at rtbe 
tone asetstance ieproeiired. lif they beetill atlhe.hffko 
of the pelvis, the foet ^ should ibc^bookod <dosrp. ifintiif 
they be (airly wisbfo' the cavity of theipClvfo,. or. iiirtbe 
vagina, they must be allowed to prohrnde wkhont •the 
parts until the foct'be espeiied. 

51 k. Bxeeeb oasm oocor mereifteqiicntlyikasrffiMlliiig 



ones. It bag been calcul^d jfogt *tbey happep ppce m Piet^a- 

cases of labour. 

The breeoli may present in the same variety of po- , 
pitions as the feet, viz. with t^e belly of ,tbe child to 
the back, to the bolly, pr to the aide of tbe mother. 

.Cortaia advantages and db^vpntages attend each of 
Ibosc positions. 

W^hen the belly is to the hack of the mother, the 
tbigb hopes being straight, pass .with difficulty alpng tbe 
curved line of tbe sacrum ) after that obstacle, is sur- 
ynounted, :the largest part ef the child is applied to the 
smallest diameter at tbe brim of tbe pelvis 5 and after 
(be body is delivered, the .bead is situated in such a di- ' 
rectiop that it cannot enter the brim for ,tbe siiupput 
is opposite to tbe promontoiy of sa<;rum and t^c occiput^ 
to tbe -symphysis pubis. , 

If tbe beUy of t^e child bo to the belly of the 
mother, -then tbe ,tbigh hones pass ,very read^ along 
tliebpoes of the pubes, while the spine beudfo& aoQOin- 
modates itself admirably to tbe hollow of tbe sacrufo, 
consequeptly at £rst the labour proceeds speedily and 
safely but after tbe breech bas pawd through ^e ca- 
vity of the pelv.is, it is applied with its largest duupoter 
to tbe shortest diameter ait the outlet, and afteritbW at 
last cmmoipe the resistance opcaaioned by circum- 
stpime, and -thebodyis.eapelled, tbe fooe^ beipg.toyrards 
tbe^yn^hysis pubis, subjects tbe .patient .(pall ftbe pain, 
apd l^cbdd toall tbe dangei^,a^eadjeuunwi^M(^). 

When^ belly of tbe child ia ipUced towards the 
side of the mother in breech cases, ;tb^n tb^ sau^ advan- 
tages .attend rtbe ait^ipn .wbis^ ibave been .enuiper^d 
m^r tbe brst 'footling for tbe .largest ^pait 

of (be obild is imifownlyapi^d rfo foe bspiest .lyier- 
tune of foe pelvis.- Besides (bis, foe child incurs foss 
baaarAin foispqsitinn fopn whom the foot erigfoally pre- 
sent ; for^ fogs.being folded w foe belly proteot the 
funis pmbWeaUs from compression.^ 

fireoeb caoos, wheie the pajns are ;powerfu1, are to be 
left entirely to nature, taking care to support foe ,pe- 
poswsfn, till the infant be cxp^jled;^ tbe oavelrst^g 
is then to be iaken oft,the stretch, nnd foe. child accom- 
modated to the passage on the same principle a* footlfog 
cases. 

When, the pains prpve inadequate to foe ezpidsion of 
foe breech, various methods fotye beeu .recompiended, 
such aS: boding foe fiqgcr.ia foe^groin, first on foe one 
side, and then, on foe other *, employing .a blunt book 
for foe saine. purpose ; ftafog ajga^r ,or piece pf tape 
orerioue orfoofo thighs, and aPPlyh^ the forceps. 

Tbe fowtpf these .wfoods are usefol where t^e ace 
slight ipafos, rand foet infant , is apt forge. The second 
a<id thurd^UK^foods arefojorious bo|h to foe mother ar^ 
child, for they add to the>vis,h .te^, wfthoiut duni- 
nishipgaherusiatnnae* But the foprfo method, that is, 
uimlyiiig ifoinYsrfobly both safeamd success- 

ftil -y beeause^ while ft ouahfos foe praetifomcr^tp dca»v 
fisQi«afd>tlm..ebiU.wid^^ aotiop, it , at foe 

SSPie timetputsJtiafoSfpower to ape^ it. to the 

poflsi^ hy^ turning.it:round,iuifoe pijQjier direction. 
jB. Tiboa«mand.diwisimirof!imefow fo- 

chidcs all casas.,uiwre any.c^r jtt than foefoead 
sr lower, axivomties the neak, foe 

aimar sbouUer^ foeforoas^Aheibmihv^he' belly, or ,t^ 
aide. 
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Pretcrna. It is otiviottSy that a fiill-grown child cannot possibly 
tural Partn- be expelled through the natural passages in such posi- 
. tions, and consequently, unless nature perform the ope- 

* ~ ration first described by Dr Denman, both mother and 
child must be destroyed ; for the unavailing contrac- 
tions of the titerus will first operate in impeding the 
circulation of the child •, and then by pushing forward 
Its body with great force on the ^oft parts of the mo- 
ther, will induce such a decree of pain and' inflamma- 
tion, that she must at last sink exhausted. 

^3 Tiie practice of turning, as it is called, that is, of 
bringing down the feet in cases belonging to this divi- 
sion of preternatural labours. Originally suggested by 
iPieire Franco, but first properly established liy Am- 
brose Parre, has been the means of saving many valu- 
able lives. Indeed the superiority of this practice to 
that of making the present under such circumstances 
must be very obvious ; for after the opemtor has got 
hold of the infant’s feet, lie can complete the delivery 
without requiring the assistance of pains. 

The dangers to be dreaded in performing the opera- 
tion of turning are rupture of the uterus, or subsequent 
inflammation of the passages, and loss of the child. 

The first of these, is to be guarded against, by pur- 
suing such means as shall suspend the lal^ur-pains, and 
f'cmove the uterine stricture, when the opportunity of 
turning before tlie discharge of the water which sur- 
rounds tlie infant has been lost. These are blood-let- 
ting and opiates in large doses, singly or combined, ac- 
cording to circumstances. 

Oreat gentleness and caution, on the part of the ope- 
rator, are indispensably requisite to prevent both rup- 
tufe of the uterus and the subsequent inflammation of 
the passages. When it is Wded, that a perseverance 
for several hours is sometimes necessary for accomplish- 
ing this operation, it must be obvious, that it demands 
^ in many instances a greater degree of patience, as well 
as dexterity, on the part of the operator, than most 
cases of surgety. 

The safety ot the infant can only be secured, by at- 
tending very accurately to the rules for the manage- 
ment of footling cases. 

P4 Dr Denman, whose discovery of the spontaneous evo- 
lution has been already mentioned, art one time suppos- 
ed that in the cases Under consideration, the operation 
of turning might be dispensed with, and that the pa- 
tient might be saved much hazard, and the practitioner 
great anxiety and trouble, by waiting for that change. 

But although in the Inter editions of his valuable 
work (Introduction to Midwifery), he has relinquished 
this idea, bis observations on the management of pre- 
ternatural labour of the Second order, are evidently in- 
fluenced by his former Opinion. 

He says (vol. ii. p. 249.), Yet the knowledge of 
this fact, however unquestionably proved, does not free 
us from the necessity and propriety of turning children 
presenting with the superior extremities, in every case 
in which that operation can be performed with safety to 
the mother, or give us a better chance of saving the 
child. Under such circumstances, the instructions given 
by former writers, and the observations wc have before 
made, must still be considered aa proper to guide our 
conduct. But when we are called to a patient with a 
retematurml labour, in which there is no room to 
ope for the preservation of the child, or in which we 

3 
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are assured of its death, or when the operation of ttrni- pretens. 
ing cannot be performed without violence and some tarelPar. 
dao^ to the mother, then the knowledge of this pto- tpritloa. 
babiiity of a spontaneous evolution, will set our minds ' ^ 
at ease, and disengage us from the consideration of ma- 
king any hasty attempts to perform a hazardous ope- 
Tation, ^rom which no possible good can he derived, 
except that of extracting a dead child, and which at all 
events might be effitcled by a method much more safe 
to the mother. 

Tbethne required for the spontaneous evolution of 
the child, and the faedity wkh which it may be made, 
will depend upon a variety of circumstances, but chief- 
ly upon the size of the cluld, the aptitude of its posi- 
tion, the dimensions of the pelvis, and the power ex- 
erted by the uterus. If the child be very large or 
much b^ow the common size, the slower 1 believe will 
be the evolution, nor can it be made at all without a 
strong action t>f the uterus. It is possible, therefore, 
when we have conducted ourselves tm the ground of 
expectation that the evolution would be made, that the 
pains may fell off or be unequal to the effect, and we 
may be disappointed. It mi^t ihen be apprehended, 
that the difficulty of extradidg the child would he in- 
finitely increased. But though the evolution ^vas not 
perfected, I have not found this consequence ; lor the 
child, though not expelled, has been brought into such 
a state that 1 could afterwards pass . my hand with 
ease, and bring down its feet, though in au attenapt to 
do this at the beginning of the labour I had been foiled. 

In one case in which the evolution did not take place, 

1 could not bring down the inferior extremities, bot 1 
had no difficulty in fixing an instrument upon the cur- 
ved part of the , body of the child, or in bringing it 
away with entire safety to the motlier. It was before 
presumed that the child was dead, and the sole object 
was to free the mother from her danger ; and with her 
safety no appearances of the child, however disagree- 
able, are to be put an competition. In cases of this 
kind another mode of practice has been recommend- 
ed, that of separating the head from the body with a 
blunt hook or other convenient safe instrument^ but as 
I have never practised the method, I give the descrip- 
tion of it in a note.” 

There are two points in the above observations, in 95 
which it appears that Dr Denman has erred. In the 
first place, in sanctioning delay in having recourse to 
the operation of turning where the superior extremity 
presents. In many such cases, if the pains be not 
speedily suspended, or the position of the child altered, 

Ike uterus would burst ^ an accident which has repeat- 
edly fallen under the observation of the writer of this 
article. 

The second error is, the supposition that, after it has 
been found by experience in any given case, that the 
spontaneous evolution is not to happen, it is easy to ex- 
tract the child either by the feet or by some instru- 
ment. Bot it will be found in the majority of such 
cases, that the infant is impacted into so close a body, 
while the parts are all in a state of swelling ^nd in- 
flammation, that immense difficulty and great danger 
attend the attempt. 

The following observations on this subject cannot be 
too strongly iinpressed on. the minds of, especially young, 
practitioners. 

Several 
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Ptttenit- Several jeavs ago it was discovered hy Dr Den- 
tanlPutn-mao, that ia presentationsy. such as that in the above 
btno. the position of the child is sometimes altered, and 
' its expulsion accomplished, by the natural contractions 
^ of the uterus. Although the doctor, with his usual 
candour, has allowed, that this favourable event, under 
such alarming circumstances, is rather to be wished than 
expected > yet he has offered it as his opinion, that if 
all interference of art were avoided, the woman would 
not, in this case, die undelivered.^* 

** The preceding history, however, affords a melan- 
choly contradiction to this opinion. The midwife, who 
attended from the beginning, did nothing to interrupt 
the natural process, as far as could be learned. Her 
fatal error was having only looked on, and having nei- 
ther given that assistance which was necessary, nor 
sent for others who could do 

The spontaneous evolution, as Dr Denman has call- 
ed it, can only take place where the child lies in a par. 
ticnlar situation, viz. where the action of the uterus 
cannot be exerted on the presenting part, or where that 
part is so shaped that it cannot be wedged within the 
pelvis. A practitioner may, therefore, by a careful 
examination, be abl^ to decide whether the evolution 
will happen or not. This observation is by no means a 
matter of speculation, being, on the contrary, of much 
practical utility j for, if there be signs which indicate 
the event alluded to, it follows, as a cousequence,. not 
only that the natural process is not to be counteracted, 
but also, that it is to be assisted. Two cases occurred 
during one year, where the author of these remarks had 
an opportunity of prognosticating and assisting the evo- 
lotion, in presence of two gentlemen then attending 
the professor of midwifery, as annual pupils. 

** That the uterus should continue rigidly contracted 
on the body of the child, while the strength of the wo- 
man was so much exhausted that no pulse could be felt, 
and that she appeared sinking very fast, is a singular 
and an instructive fact. It will, it is to be hoped, 
teach practitiooers Uie fallacy of the assertion, t/uit the 
kmger the operation of turning is delayed^ the more 
eoaly it wiU be accompiished, 

** It may seem astonishing, that the body of the child 
could not be drawn down with the crotchet, since it 
was in a state of great putridity : But when it is con- 
^ered, that the long-continued action of the uterus-had 
wedged it very strongly within the pelvis, while, at the 
same time, the pressure on the soft parts lining that ca- 
vity had swelled them much, the curcumstaoce will he 
readily understood (n).** 

Authors have endeavoured to ascertain the causes of 
preternatural labours ^ but little sactisfaction has been 
derived from their researches. It is probable, . that 
some cases depend on different causes from others. For 
ejLample, in some women preternatural labour oocurs 
more than once. Such cases seem to depend on some 
peculiarity in the uterus or ovum. Again, . it is well 
known to practitioners of midwifery, that, on some oc- 
casions, where the child had been found to pjesent na- 
turally at the commencement of labour, the position is 
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perceived to be preternatural after the first sta^e is com- pretema. 
pleted (o). In these cases the change of position may taralPartu- 
perhaps be justly attributed to irregularity of action of . rition. ^ 
the uterus. Besides, there can be little doubt that some * 
cases of preternatural labours originate from the prema- 
ture rupture of the membranes. 

2* The hulk of the foetus also occasions considerable 
deviations from nature in labour ^ for it may be cither 
too small or too large. 

/. The foetus, at tlie full period of gestation, is never 
of so small size as to occasion any deviation from na- 
ture, unless it have been for some time dead. It is in- 
deed, a very remarkable fact, that women often carry to 
the full time a foetus which bad died about the hfth or 
sixth month. 

In such cases, the child is sometimes expelled so ra- 
pidly, the passages opposing little or no resistance, that 
the uterus is suddenly emptied of its contents; and 
hence, from the irregularity of its contraction, the 
placenta is retained, or uterine bseniorrhagy takes 
place. 

m. The patient, however, is exposed to more dangers 
from, the increased . than the diminished hulk of the 
foetus. The foetus may excced.the ordinary size, either 
from a natural increase of bulk, or from monstrosity, or 
from disease. 

I: It. It has been already stated that the foetus at the 
full term of gestation, generally weighs from seven to 
nine pounds \ hut on some rare occasions it is found to 
exceed ten or twelve pounds, or even thirteen. Al- 
though, however, the process of delivery is not so rapid 
where the child is so large, yet if no other circumstance 
occurs to impede labour, it will he eventually termi- 
nated with safety hotli to mother and child in most cases. 

Where indeed, under such circumstances, the patient 
has not formerly had a child, there is always reason to 
apprehend that the infant may he destroyed hy apo- 
plexy, or the mother ma^ be very much bruised. In 
some cases of this kind, it becomes necessary to open 
the bead of the infant. 

/ /. When the child is monstrous, from the redundan- 
cy of some large parts, as from two heads or tw^o bo- 
dies, it is sufl^iently obvious that if the mother be at 
the full term of gestation, the obstacles to delivery will 
be insurmountable, hy the natural powers. Fortunately, 
however,, in by far the greatest number of cases of mon- 
sters pf that kind, the action of the uterus is .-excited 
before the ordinary period. 

m m. The most Sequent disease of diildren, which 
proves an obstacle to labour, is the enlargement of the 
head from hydrocephalus. On some occasions the bead 
is enlarged to an extraordinary size. 

Sometimes too, tlie thorax or abdomen is distended >ioo 
and enlarged hy a watery fluid. Professor Saxtorph 
has recorded the following example of an obstacle to - 
delivery from a very uncommon disease. ** D. i8. Sept. 

1775. in domo ohstetricia regia, mox paritura admitte- 
batur gravida. Instante partus principip dolores partus 
veri debito modo altemantes, sed solita proportione ve- 
hementia, duratione et celeriori recursninfligehaut. Bite 

tendebatur 
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(n) Select Cases in Midwifery, p. i xo. 

(o) Vide Denman*s Introduction! vol.U. p. 254. 
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Preicrna- tendebaldr orlficium posterlora versus ineltnan^ *, jnsti 
tural Par- erailt Capitis situs, directio ct aquarmn formatio ^ peivii 
, ^ partesque molliores, vrara partus crnistltu'Cfites, null© la* 

^ borabant vitio ; quibus ortiiirbas accessit adhnc sanos et 
robustus Corporis feiuinei habitus, et partus aliqu<rtfea 
antea perpessi felix eventus, qute indubie ortiinabuntuf 
incseptum hocee negotium partus feHcrter quoqne fiuieu* 
dum fore. Iti pragressivo rjtc procedebat partus. 

“ In fine vero capite sponte nato, tmUcus solita facili- 
tate sequfi noicbat, quart* obstettix in arte adbuc rrovitia 
cohstitutam domus obstetricem expcrteiti satis sociam 
sibi advocabat. 

" Corpore foetus ad latiiS rcvoluto, UP huuierl in itia- 
jore diametru apertnrae pelvis inferior! rtiinorem fa- 
cerent resistentiam, braebiisque edSetis, jnnetis vhi* 
bus trUncuiu ad axin pelvis extraliere mdiebantur j 
attamen obstabat abdomen Unlla illamm vi okcrius 
, cedeAd. 

“ In aUxilfUm ttfnc accedens, qtfi dumum isto tern- 
. pore arlem addiscendi gratialmbitabat stndiosus, maumn 
aub abdomtne prudentcr intulit, quod tensum atqne 
complaiiatuim sine omni obstaculo inveniebat ^ nltctius 
vero manurn protmdens pedes tetigit, htterque crura 
tumorem ingentem tcnsuui fluidoqne contento pieirum 
reperiebat. 

Compressa hocce tumore, dum adstantes pmni vt 
tnufcum slmul attrabebant, disTumpebatur subito, in- 
sigbisqUe aquse copia ef&uxit; superato sic obstacu* 
Id, facillimc extrohebatur foetus, vitam per biduum 
traheUS. 

** Foetus postea examinatas fsemellas emt, in^utem 
- saccum ifitcr femora gcretis, qui ex clongatione integu- 
fUentorUm tiniversaliuUi corporis a tergo versus anteriora 
^ ita prOtractermnt, ut ^rtficiom ani ex fhcle atfteriorie 
corporis prupe vnlvafn 'XJtmspiceretur, urtum babebat. 
In ipso saocd poSt clBoxionem humoria, aquse fere lib. 
iv# capieUCe, Uihil prseter hjdaddes parvas observatn 
dignUtn erat. ' Os sacro vero, ad angulnm rectum ver- 
sos postertora ourvatom caudse instar prominebat (l).** 

Sect. lit. 0 / the JOeviatwns Jrom Natural Labour^ 
. which depend on the^ State of the Passages through 

which the Child is forced. 

Tlie deviations from naturat labour occasioned by the 
state of the passages, originate either from the soft parts, 
or the bones. 

The obstacles from the soft parts are tomourS'withiti 
the Uromb, thickening and induration of the neck and 
mouth of the womb, enlargement of the ovary, cicatrix 
ill the vagina, collection of fsetes within the rectnm, 
swelling of the parts lining the pelvis,- malformation 
and extreme rigidity of the external parts. 

It is a curious fact, tiot only that Conception some- 
times takes place when there is a tumour within the 
Womb, but also that pregnancy goes oir to the ftill pe- 
riod. ‘When this has happened, the tumour has been 
pushed down beftire the infknt, and has filled up^ the 
passages. 

If this obstacle be ascertained at an early period uf 
the labour, which it mositbe if the practitioner be in 
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any ordinary degree slilfol and attentive, thu tumour PwtMs. 
may be pus^d back, and the feet of the chiU may be ttnd Par- 
brought down. In ncase of this kind, where the wru 
ter this article was called in after the tumour bad 
become wedged within the pelvis, and the head had 
been epened^, the delivery was accompliehed with ex- 
treme difficulty, and the poor woman stovived 
few hours* 

The fbUoWmg singular case of an excrescence on the 
08 uteri, is stat^ by l>r Denman, vol. iit p. 65. 

Ita June 1770^1 was desired to see a .patient in the 
uigfath month of her pWgtaancy, who in the preceding 
night had a profuse hemorrhage. Her coutitcnafk:e 
shewed the effects of the great loss of blood she had 
sustained $ and from the representation of the case given 
me byVhe gentleman who was first caHed in, 1 con- 
cluded that the placenta was fixed over the os uteri. 

On examination I felt a very large -fleshy f amour at 
the extremity of the vagina, reprcaeiiting atad nearly 
eqnallingin dae the placenta, Which I jndgcd it to be. 

Had this beCn the case, “there could not be a doubt of 
the propriety and necessity of deKtering the patient 
speedHy ^ and with that intention I passed my finger 
round the tomoerr, to discover the state of the os nterL 
Bnt^ts I coaM taot'find, and on amove aotorate exa- 
mination, I was convinced that this tumour was an ex- 
crescence growing from ihe 08 uteri, wHb a very ex- 
tended and broad basis. then concluded that the 
patient was not with child, notwithstanding the disten- 
tion-of the abdomen, but that she hibeured under some 
disease which resembled pregnaney, and that the he- 
morrhage was the consequence of the disease. A mo- 
tion which was very evidently perceived when I ap- 
plied my hand to the abdom^, did not prevail with 
me to alter this opinidii. 

•** It was of all others w case in- which a consuHatroft 
^•was desirable, both to decide upon the disease, and the 
measures which it might be necessary to pursue *y and 
several gentlemen of . eminence were called in. That 
-she was actually pregnant, was afterwards proved to 
the satisfaction oftr\ery one 5 and h was then conclud- 
ed, that such means should be used as might prevent or 
lessen the hemorrhage, and that we should wait and see 
v'what efforts might be uattarally made for accomplishing 
the delivery. 

“ No vciy urgent symptom occurred till the latter 
. end of July, when the hemorrhage returned in a very 
niarming way, and it -iras thought necessary that the 
patient should be delivered. There was not a possibiii- 
' ty of extirpating the toraoun, and yet it was of such ». 
sixe, as to prevent the child from being bom in any 
other way than by lessening the head. This was per- 
formed ; bnt after many attempts to extract the child, 
the patient Was so exhausted, that it became necessary 
to leave her to her repose, and very soon after our Icair- 
ing her, she expired. 

Wc were permitted to examine the body. Tbenc 
was no appearance of disease in any of the abdomini^ 
viscera, or on the external surface of the uterus, which 
was of its regular form'^ and when a laige oval piece 
was taken out of the anterior part, the child, which 

had 
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(l) Vide Societatis medicae Haumensis Collectanea, vol; iL p. 23* 
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Prrtenia* bad DO marks of putrefaction, was found in a natural po- 
tir^ Par. sition. An inckion was made on eacb side of tbe oer- 
iiridoiL ^ ^ vagina, anti then a large cauliflower cxcres- 

' ceoce was found growing to the whole anterior part of 
tbe os uteri. The placenta adhered with its whole sur- 
face •f so that the blood which she bad lost must have 
been wholly discharged from tbe tumour (m).*' 

<03 In two cases, where a great thickening and indura- 
tion of the neck and moudi of tbe ^fomb, approaching 
to the nature of sditiroeity, had taken place previous to 
conception, the natural action of the uterus, though af- 
ter a very conaiderable time indeed, assisted by copious 
blood-letting, eventually overcame the reststanoe. One 
of the patieoto died ten months after, with all tbe symp- 
toms of real cancer iitien. The other was restor!^ to 
perfect health after lying-in. 

104 Deoman has recorded (vol. ii. p. 73.) two cases, 

where the enlarged ovarium iaspeded the progress of 
the diild. In tbe one case the bead of the infant was 
opened, and the delivery completed bv tbe crotchet ^ 
hat the patient died at the distance of three weeks. In 
the other, a trocar was passed into tbe tumour, and a 
living cbUd was horn. The patient recovered from her 
lying-in ^ hot died hectic at the end of six months. In 
such cases, the ovary may he poshed back, if the cir- 
cumstance be discovered early enough. 

IQ. Cicatrix of tbe vagina, hi consequence of former in- 
jury, may appear at first to impede the progress of 
the infant j it will always be found to yield to the 
pains, if the strength of the patient be supported, and 
proper means be adapted to counteract ^ effects of the 
loog continued lahonr throes. A case occurred some 
time ago to Dr Hamilton, wbero a substance, of the 
hardness of griULle, as tbhA as an ordinary siz«d finger 
placed between the vagina and rectum, and apparei^ 
extending from the ramus of one ischium to that of the 
other, presented an nnsunnoiintable obstade to the pas- 
sage of the child. He was called in after an nnsneoess- 
fttl attempt bad been made to tear away the iofont, and 
foand the woman in a state of extreme danger. He 
was informed, that five vears before that period, she 
had had a very severe tedious labour, follow^ by great 
iaflammatioa and suppuration of tbe external parts. 
The indoiated part was cut throngb without the patient 
any ccunplaint, and tbe child was very easily 
extracted ; but she survived the delivery 0^ two 
days. The relations woidd not p er mi t ^ body to be 
<^esied. 

loS A collection of feces within tbe rectum bas been * 
known to occasion sodi resistance to the passage of the 
that the woman has died rnideUvered. In ge- 
Deral, however, H is in the power of an active practi- 
tioner to empty the got at tbe beginning of labour. 
But i^ from neglect, the bead of tbe child be jammed 
in the p^dvis, a^ immoveaUy wedged in consequence 
of an aocniDulatsoa of foeees, it then becomes necessary 
to open the .head* 

Perhaps tbe most fteqnent affection of the soft parts 
which impedes the process of the infont is, swelhng of 
the parts lining the pelvis. This circmnstanee has bien 
Vol. XIV. Part I. t 
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already hinted at. It cln neverhappen where the prai- preteraa- 
titioner is ordinarily attentive \ for the tenderness, lieat, tunl Par- 
and dryness of the passages, which precede tbe actual .teri tion. 
swelliug, cannot bo overlooked by one at all aware of ' 
the possibility of such an event. When it has actually 
happened, nothing can save the mother but opening the 
head of the infant. After this most unpleasant opera- 
tion is completed, tbe extraction of the child is sddom 
a matter of much difliculty. 

Malformation of the external parts in some cases does xol 
not prevent conception. Two cases have fallen within 
the knowledge of the writer of ibis article, where the 
woman bad conceived though tbe orifice of tbe vagina 
bad not been capable of permitting tbe introduction of 
even tbe little finger. And it consists with his know- 
ledge, that about thirty years ago a woman under simi- 
lar circumstances, was brought into the Royal Infirmary 
of this place, and was delivered hy the Caesarean opera- 
tion. She died withia two days. 

It is sufliciently obvious that the safe practice under 
such circumstances is to enlarge the natural opening, by 
making an iactsion in tbe direction of the perinaeum, 
taking care not to wound tbe spbuicter ani. 

Extreme rigidity of the external parts is one of the ,0* 
molt frequent caoses of deviation which depends on the 
state of the soft parts. It takes place, in a greater or less 
degree, in the greatest number of women who lie in for 
the first time 5 and grimily in all women who are con- 
siderably advanced in life l^fore they have children. 

It is seldom that the resistmiioe opposed by the exter- 
nal parts is so very great as to prove an invincible ob- 
stacle to labour. But, on many occasions, the Jong- 
oontinoed pressure of the child on those parts produces 
the most disagreeable consequences, as inflammation of 
all these paM and of the bladder. Inflammation in 
tfaooe parts is always dangerous, for there seems to he a 
remaikablo tendency to gangrene. Cases are on re- 
cord where the whole parts hare sloughed off, and where 
tbe rectum, vagina, and Madder, have formed one ca- 
nal. Perhaps death is inucA preferable to life under 
such ciroumstanoes. 

Copious blood-letting, and the liberal use of some 
unctuous application, with time and patience, in gene- 
ral overcome the rigidity of the external parts. Pla- 
cing tbe patient over tbe steams of jiot water was for- 
meHy recommended in such eases, but this practice is 
now exploded. 

B. Many deviations from natural labour occur from 
the state of the bones of the pelvis, for they may be so 
umkAi idtered hi shape as either to increase or diminish 
considerably the aperture of that part. 

d. When the apertures of the pelvis are too large, 
the mother raonrs much danger, and the child is not 
totally exempt from hazard. 

aa. The danger incurred by tbe mother arises from 
there being no resiiAaooe to the passage of the child, so 
time when the action of tSie uterus begins, the child 
nay be poshed by the force of tbe pains through the 
passage before the soft parts be dilated } hence the ute- 
rus may be li^tnred, or life soft parts lacerated. If, 

I on 
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(m) Were soksfa a case again ta occur, diere ooidd be doubt the jrtoprio^ of fixing a figature round 

the n^ of the tumour. 
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Pretema. oB the other haod, the external 'parts be sofit and 
tmal Par. yieldiDgy^a considerable portion of tbe uteniB may be 
turition. ^ excluded without tbe parts. There is a very wonder- 
^ ful history of a case of this kind alluded to by Saxtovph 
hi tbe following words. ** Meraorabilius adhuc exem- 
plum est illud h cel. Wolfg. Mullnero allatum, ubi totus 
uterus una cum fcetu extra genitalia dilapsus, foetusque 
vivus extra pelvim versione extractus fuit, matre post 
reductionem uteri superstite. Vide ejus Bahmehmung 
«on eitiec samt dem Rinde ausgefaUcnen Debahrmutter^ 
Numberg 1771 (l). 

ixz bb. The hazard which the child undergoes is that of 
being suddenly expelled, included within tbe entire 
ovum, so that it may be lost before proper assistance 
can be aflforded. Another danger is, that tbe mem- 
branes having given way, it may be dashed with vio- 
lence upon the floor on which tbe patient walks. 
Whenever from tbe great width of the hips, there is 
reason to suspect that the pelvis is too large, the practi- 
tioner should continue in constant attendance from tbe 
very commencement of labour, and should carefully 
adopt the appropriate and obvious means to prevent the 
hazards just enumerated. 

112 c. But deficiency of space in the apertures of tbe pel- 
vis occurs much more frequently than increase. The 
apertures of the pelvis may be diminished from natural 
small size or malformation of the bones, from exey^tosis, 
or from altered shape in consequence of mollities os- 
sium. 

Cases where the sacrum and ilia are of an uncommon 
small shape are not frequent. Narrowness of the base 
of the sacrum is sometimes met with ; and in a few cases 
it has been found that the apex of the sacrum has ap- 
proaclied too nearly to the anterior part of the pelvis, 
so as to diminish tbe apertures at tbe outlet 

113 Exostoses seldom prove an obstacle to delivery ; but 
one exception to this rule fell under tbe observation of 
tbe writer of this article several years ago. Tbe exos- 
tosis extended along the whole extent of the symphysis 
pubis, and was fully as thick as an ordinary sized An- 
ger. The woman had been delivered previous to his 
being called in, but the exhaustion which followed, 
(for she had been allowed to continue five days and 
nights in constant hard labour) occasioned her sinking 
a very short time after delivery. In this instance both 
mother and child were lost from tbe self-sufficiency and 
ignorance of the midwife. 

The deficiency may exist in the brim, the outlet, or 
the cavity singly. or combined. 

Tbe brim is much more frequently affected by nul- 
lities ossium than tbe outlet *, and, as was long ago re- 
marked by Levret, it generally happens, that when 
tbe brim is narrowed from this cause, tbe outlet is wid- 
ened. 

1 14 The brim may be diminished in size by the projection 
of tbe promontory of tbe saqrum, or by tbe flattening 
of the pubes, or by the approximation of the bones 
where tbe pubes and ilia unite, or by a combination of 
some of these circumstances. The projection of the' 
promoutory of the sacrum, however, is by far tbe most 
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common. When this happens, tbe projection sometimes Preierna- 
renders one side of the pelvis wider than the other, and uiral Par- 
this constitutes what authors call the distoiled pelvis. 
Sometimes, however, it leaves both sides of an equal ' ^ 

width, and this is called the deformed pelvis. 

Tbe deficiency in tbe brim produced by these causes 
is very various most frequently slight, but sometimes 
so great that there is not an inch between pubes and 
sacrum. 

Tbe outlet may be diminished b]^ the approximation 
of the tuberosities and rami of tne isebia, or by the 
apex of tbe sacrum and coccyx projecting more than 
usually forward, while they are at the same time book- 
ed up. 

When both the brim and outlet are diminished in xi<; 
aperture, the cavity of the pelvis is generally affected 
also ^ but when the deficiency of space is confined to 
either, the cavity is commonly more shallow than na- 
tural, by which both tbe resistance and tbe danger are 
considerably lessened. Melancholy are the cases where 
the cavity is rendered deeper than usual. 

As tne practice in cases of extreme deficiency in tbe 
apertures of the pelvis is to be regulated by the degree 
of narrowness, it is a matter of tbe first importance to 
be able to ascertain the dimensions in any given case 
with tolerable precision. 

For this purpose, instruments called pel vimetres have x 17 
been invented. M. Coutuoli has proposed one for in- 
ternal use, and M. Bandelocque has recommended one 
for external application. But however plausible in 
theory tbe use of such contrivances may appear, it is 
now well known that no dependence can be placed 
upon them in actual practice, and therefore tbe baud 
of the operator must be had recourse to for determining 
both the shape and the extent of the apertures of the 
pelvis, wherever there is any narrowness. Tbe follow- 
ing directions for this purpose given by Dr Wallace 
Johnson are extremely judicious. 

** On passing tbe finger along the vagina, if tbe coc- 2,5 
cyx, or any part of tbe sacrum, be felt unusually forwards 
or near at hand •y or if tbe symphysis, or any other part 
of tbe pubes, is found projecting rather inwards than 
outwards, it is evident that the pelvis is distorted. In 
which case, as well as in those where it is not distorted, 
but only very small, the principal part of the child's 
head (allowing the presentation right) remains high, 
the vertex making only a little round tumor witliin the 
brim : so that when the os uteri is opened, and come a 
little forwards towards the pubes, the capacity of the 
pelvis may be found out by moving the end of the fin* 
ger round that part of the head which has entered the 
upper strait. This method is used by several practi- 
tioners in London. However, should tbe finger not be 
long enough to effect it properly, as sometimes is the 
case, there is then another meth^, which, being more 
certain, may be used, provided it be done with tender- 
ness and caution, and when the orifices are so well open- 
ed as to admit of it with safety. But previous to it, 
the operator must be well acquainted with tbe dloMn- 
sions of bis own hand, viz. 

“ First, 
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Pfrterna- ** T^rst, The fingers of a middle-sized hand (as we 
tnnil Par- ma? suppose the operator's to be) being gathered toge- 
taritioa. tber equally into the palm, and the thumb extended 
» and applied closely along the second or middle joint of 
the finger the distance between the end of the thumb, 
and outer edge of the middle joint of the little finger, 
is usually four inches. 

** SccOTdly, AYhiUt they are in the abore position, 
the distance from the thumb, at the root of the nail, in 
a straight line to the outside of the middle joint of the 
little finger, is full three inches and a half. 

^ Thirdly, the fingers being still in the same situa- 
tion, and the thumb laid obliquely along the joints next 
the nails of the first two fingers, and bent down upon 
them j the distance between the outside of the middle 
joint of the fore finger, and the outside of that of the 
little finger is three inches and a quarter. 

** Fourthly, The hand being opened, and the tops of 
the four fingers being a little bent, so as to come near- 
ly in a straight line ; their whole breadth, across the 
joint next the nails, is two inches and a half. 

Fifthly, when the first three fingers are thus bent, 
their breadth across the same joint is two inches. 

Sixthly, The breadth of the first two, across the 
nail of the first finger, is one inch and a quarter. 

And, seventhly, The fingers being gathered into a 
conical form, the thumb lying obliquely upon the palm 
of the liand, with its point upon the first joint of the 
riog finger, reckoning downwards, will measure in 
thickness, ^tween Hs back and the fore part of the 
thamb, two inches and two-eighths. 

** Now, as hands are extremely various, the operator 
ought always to know how much the size of his dif- 
fereth from tlie above dimensions ; and this being 
rightly understood, the application may be made as 
follows : 

The patient, being in the position as for natural 
delivery, and the operator’s left band being well anoint- 
ed, and the fingers and thumb gathered into a cone, 
it mast be gently passed into the vagina^ and then 
through the os uteri, upless in this part there is still a 
rigidity to forbid it } if so, the fingers only must be pas- 
sed, their extremities formed into the fourth dimension, 
and then placed edgeways in the strait ^ which being 
done, if the fore finger touch the angle of the saemm, 
and the little one the symphysis of the pubes, the width 
is then manifestly no more than two inches and a half j 
a space through which a mature child can neither pass 
alive, nor be brought so by art, unless it happens to be 
preternatural ly small indeed.” 

Three m^hods of practice have been adopted in 
casea «f such narrowness of the pelvis -as renders it 
impossible for the child to be protruded alive, viz. 
the operation of embryulcia or efn|>ryotomy, the 
Caesarean section, and the division of the symphysis 
pabis. 

1. Embryotan^. The cases requiring this most 
shocking operation are those where the infant cannot 
be estracted alive through the natural passages j while 
there is, nevertheless, such space that it may be tom 
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away piece-meal without injury to the mother. Of Preterna. 

course, in these oases the life of the woman can be saved 

only at the expence of her infant. . turitiofi. ^ 

But although authors and practitioners in modem 
times adopt in general this principle; they differ ma- 
terially in their account of the precise cases requiring 
the operation. 

Dr Osbonf alleges, that, as the head of the infant 
at the full time of utero-gestation cannot be diminish- 
ed to less than three inches between the parietal pro- 
tuberances by the natural contractions of the uterus 
forcing it against the bones of the pelvis ; wherever the 
aperture at the brim or outlet falls under three inches, 
the operator ought to proceed as soon as possible to 
open the head of the infant. 

But on so very serious an operation as that by which 
one life is destroyed, it becomes a practitioner to adopt 
no rule which can be at all liable to error ; and it is 
evident, that there are three very strong objections to 
this precept of Dr Osborn. 

First, It is inipossible in any case at the beginning 
of labour, to ascertain that the infant is at tbe full 
term of utero-gestation ; but it is well known, that a 
child at tbe age of between seven and eight months, if 
born alive, may be reared to maturity, and that such 
a child is capable of being expelled -without injury, 
through an aperture incapable of permitting the pass- 
age of a full-grown foetus. 

Secondly, The heads of cbildrei), even at the full 
time, are sometimes so small and so yielding as to ad- 
mit readily of their short diameter being diminished 
below three inches. 

Thirdly, every candid practitioner must allow, that 
it is quite impossible to ascertain with geometrical ac- 
curacy tbe precise dimensions of the pelvis ; and con- 
sequently what in any given case may appear to the 
operator to be less than three inches, may in fact be 
above these dimensions. 

For these reasons, wherever the narrowness is not 
obviously veiy considerable, the prudent rule is to as- 
certain the effect of the labour-throes, supporting the 
strength of the patient, and palliating distressing symp- 
toms, By adopting this rule, the practitioner will not 
only have the consciousness of not having destroyed life 
unnec;es8arily, where be is eventually forced to open 
the head, by the conviction that it is too large to pass 
unopened, but also the innate satisfaction of sometimes 
saving a life, which imder less cautious management 
must have been sacrificed. Great care indeed is ne- 
cessary in such cases not to be deceived in tbe estimate 
of tbe ^ogress of the child, for the swelling of the scalp 
may mislead a young practitioner. 

There has been a variety of opinion too, respecting 
the lowest dimensions of tbe pelvis which permit the 
operation of embryulcia with safety to tbe mother ; and 
it is surely unnecessary to state, that unless there be a 
moral probability of saving tbe life of the mother by 
this operation, it ought never to be had recourse to. 

Dr Kellie, of London (p), and Dr Osborn (q), have 
recorded some cases where this operation was performed, 

I 2 although 



(p) Dr Wdlace Johnson. 

(q) Dr Osborn’s Essays. 
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PreterM- although the narrownoss was very great ^ and the latter 

turaJ Par- g^tlemany foundiog ou a single case, assuoies the prin- 
* whenever there is a space equal to an inch 

and a half between pubes and sacrum, the operation 
of embryulcia is practicable. But a careful perusal of 
the case alluded to (a) must satisfy any unprejudiced 
person that there must have been some mistake, roost 
probably, ^m the swelling of the soft parts lining the 
pelvis having added to the a^Kuent narrowness, and 
having, after the bead had been opened above 36 
hours, subsided. And at any rate, since experience Im 
now fullj established the fact, that the danger resulting 
from this operation is always in proportion to the 
gree of resistance, it may be concluded that the opera*- 
tion of embryulcia cannot prove safe to the mother, un- 
less, first, there be an aperture equal to about two inches 
by four j and, secondly, the narrowness be chiefly, if not 
altogether, confined either to the brim or the outlet. 
Wlien both brim and outlet are deficient, and the cavity 
is deeper than usual, even although the several apertures 
be quite sufficient to allow the diminished head to be ex- 
tracted, the injury that must accrue firom the violent 
pressure on all the parts within the pelvis would de- 
ter an^ prudent practitioner from hazarding auch an 
operation. 

When it is determined to have recourse to the opera- 
tion of embryotomy, the instruments required are the 
perforator, the crotchet, and the embryotomy forceps 
delineated in the plate. 

The operation is to consist of two different processes; 
first, the diminution of the head ; and, secondly, the 
extraction of the mangled child. In many cases the 
latter shonld he performed immediately after the fonner 
is accomplished ; but whenever the resistance is very 
considerable, an interval should lie interposed between 
the two. The advantages resulting from this practice 
were first publicly noticed by Dr Osborn, though there 
can be little doubt that the practice itself was the effect 
of necessity. By waiting after the bead has been open- 
ed, the woman^s strengd will be restored, so that the 
assistance of the pains in the expedsioo of tlie child may 
be obtained ; the swelling of the soft paits will subside, 
by which the resistance ma^ be giently lessened, as well 
as the danger of inflanuiiAtiOB remov^, and the child^ 
body will become putrid, by which its extraction may 
be ^eatly facilitated. 

X23 111 opening the bead, which is to he done by means 

of the perforator, the two great points te be aimed at 
are to avoid injuring any part of the woman, and to 
make a sufficisniiy large opening of the head. On the 
complete accompUsbaient of tlm latter, the eveutoal 
success of the operatioa nuiBt depend in all eases of ex- 
treme deficiency of space. 

Should it he found exKdieot to delay the exiractioa 
of the infant after the acaid ban been, opened and its 
contents evacuated,, the tMuments aie In be careftilly 
brought over the xagMd e^ea of the henes^ so that in 
the event of labour thnoes rteuxring, there shall he no 
risk of die parts within the pehria being injpied. 
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When it has been found proper to proceed lo thecx- 
tractioii of the infant, the first thing to be attempted is ucal 
to diminish the bulk of the cranium as mch as possible. 

This may be done by means of tlie embryulcia forceps, ' 
delineate in tbe plates, and contrived it is believed by 
Dr Lyon of Liverpool. It is an instrument far supe- 
rior to the almisdach of the Arabians, in use even 
within these fifty years among the pmetitiemers of this 
island (B). 

After tbe bead has been sufficiently reduced in bulk, 
the crotchet is to be fixed at first on tlie inside of tbe 
omnium ; and while two fingers of tbe left hand are to 
be kept constantly so applied that if the instrument 
should slip in the process of exirnetion, it shall be re- 
ceived on the fingers, and cannot possibly touch any 
part ef the mother, the operator is to draw down with 
a suitable exertion of force, in such a direction that the 
largest part of the bead shall be brought tbiougfa the 
wi^t pari of the pelvis. 

In some cases, much time and very violent exertions 
are required to accomplish the delivery ; but, if the 
proper precautions to prevent any injury to the paasagea 
be adopted, and if at the same time the operator imi- 
tate nature by working only from time to time, and in- 
crease the force employed gradually as may be required, 
and persevere patiently, aotwitbstanding the resistance, 
taking care to support by noorishmenl and cordiaia 
the strength of the woman, the delivery at last will be 
eoropleteA 

The dangers to be dreaded from this most shocking 
operation, are injuries of tbe passages, from the iaotm- 
ment^s slifqiing throuj^ the emharrasSment of the prac- 
titioner ; or violent iaflaaMnation of all the contents of 
the pelvis extending to the abdomen, in coaaeqaeoce 
of the parts through which the child must be so forci- 
bly extracted being severely bruised. Accordingly, w 
greater number of women die from the effects of this 
(^ration than practitioners are wUUitf to admit ; and 
indeed, in every case ef extreme deficiency of opace, 
where embryotomy is periormed, tbe recovery in to be 
rented as doobtfiil. 

This operation is sometiama had rec omre c te in eases 
where tbe forceps sbonld have been used bad the child 
been alive. But such cases are very rate, becaese tbe 
evidence ef the infant in utece beiBg deady is seldom ae 
complete as to justify the praetkiooer proceed^ aw 
the principle that it is so. 

II. By liie Casarean srettoa is uMaat tbe cactractaan 
of the iafant throngh the parietea c£ tha abdomew hy am 
incision into tbe uterus. 

This bold operation. Was perhaps never perfonned by 
the ancients oa the Itvkig suhjs^ aad certainly ^ 



first recoBuneaded to praetitionerB by M. Bouswt inhia 
Traite mutveik de PHusterot§m u^ &o. 1581. Since 
that tune it has been onea Mrformed on ttw coattnent, 
and about twenty times in 6reat Britain. Tbe succeaa 
of this operation recorded in the early works has cer- 
tainly bera exaggerated ; but it i^peara by an elabo- 
rate awnmir by M. Bandelocque^ Iraoslated into English 






1x4 



•(a) Osbornes Essay, p. 240. 

(b) For an account of the ancient instruments employed in tbe practice of midwifery, ace Scidteti Arma»> 
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Pi^tenu.. Dr Hull of Mancbester, thiit during tbo 50 years 
tani Par- preceding i8o2, the operation haa been had recourse 
. to on the eontinent 95 times, and that 37 of these cases 

' proved succeasfni. In Great Britain, 00 the contrarr, 
this operation has never yet succeeded, a circiraistance 
to be attributed partly to the delay which has always 
taken place after the necessity for such an expedient 
bad been determined, and hence the patient, at tlie time 
tbe operation was performed, must have been in a state 
of eabaustion •j and partly, perhaps chiefly, to tlie pre- 
▼tons veiy aburmin|| state of health of the subjects of 
tbe operation in this island. It is at any rate certain 
that ^l over the continent practitioners have less horror 
sit performiogthe Caesarean section than British practi- 
tioners have cofttmooly sliewtt ^ and it is deemed necessary 
in cases where tbe operation of emhryulcia is preferred 
in this country, and where of course the women are 
not in sneh a precarioas state of health as tliose com* 
monly are who have extreme narrowness of the pelvis. 

In ooosc^oence of the fotality of the Caesarean sec- 
tioB in Great Britain, several eminent practitioiien 
have regarded it as nojt»tifiahie. Dr Osborn has ren- 
dered hiiiwelf particularly conspicaoiis on this subject, 
Mid nses very strong lan§^ge in reprobation of it. His 
nrgmaonts are, its acknowlei^d fotality v the capability 
of com p l e ting tbe delivery by means of the crotchet, 
in cases of such deformity of tbe pelvis, that there is 
DO more than one and a half inch between the pubis 
and saemin, or to one side of the projecting ancrum ; 
mod the impossibilitv of impregnation taking place in 
cnacs of greater denoieiiey of space. We notice 
these afguments in their torn. 
xs8 1st, mckfum/iedged tk§ 

This relates only to the resdt of the opemtxon in Great 
Rcitaio \ fsr, as already roentioiied, a great pr^rtion 
of the padents has been saved on the continent. But 
ia insisting on this argument Dr Osbom has over- 
looked that the ob ject of the operation is to save, if 
possible, two lives, and at any rate one. Now if it can 
he satiriactorily proved, that 00 some occasions the 
speratssn of embvyolonw is abeohitoly impracticahle, it 
hocomes the doty of tM prmetitionsr to save one life 
mt least ; aad it is well known that tbe Csesareaa 
tioa IS fiw less pninhil to tbe woman than that of em- 
br ys t aciy, even where that latter opcfration is eveslnatly 
saecessf^ in such cases ef extreme deformity, either 
ao sUtempt should he made to deliver the woman aad 
anwe the child, or both most be nllowod to perish \ for 
the operation ^ embryotomy, if attempted, moit be re* 
jnrded as wilM murder. 

12^ ddly, Tbe p^nxcttcobiHty of tearing awsy the child m 
pseces by meaiis of the pemratioo and crotchet, in eases 
vrkere there is no more than an inch and a half be* 
tnreno the pnbis and sacrum, or to one side of the pro- 
jecting sacrum, is alleged by the doctor on tbe founda- 
tsom o£ a single case, that of Elizabeth Sherwood al- 
mdy referred to. But any person who shall take the 
teonble to have the apeitnre of Sherwood’s pelvis, as 
atmted by Dr Oohom, cut out in wood, and to eompare 
this wkh the basis- of an infoiit’s skull as much diimnish* 
ed as posrihlo by tbe crotchet (wbacb is done in the 
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course of his lectures by ibe professor of niidwifery In prrimia. 
this university), must be convinced, that tliere was toraJ Par- 
some mistake in tbe supposed dimensions of that wo- turition. 
man’s pelvis. And it is quite obvious, that unless there 
be tbe space already stated, viz. three and a half or 
four inches by two, it is unsafe to extract the mangled 
child through the natural passages. 

3dly, The allegation that where there Is a greater de- 
gree of imrrowness of the pelvis than that which was 
supposed to have happened in the case of Sherwood, im- 
pregnation cannot take place, is quite inconsistent with 
facts. One of tbe most remarkable cases of extreme de- 
formity is that of Elizabeth Thompson, on whom the 
Caesarean operation was performed at Manchester in 
1802. The description as given by Dr Hull (g) is as 
follows : The pelvis of this patient was not nearly so 

soft as has sorretimes been observed. It still had a con- 
siderable degree of bony flrimiess. The ossa innominata 
at tbeir sacro-iliac synchondroses, and at tbe symphysis 
pubis, before tbe pelvis was dried, admitted of a slight 
degree of motion.— Tbe distance from the crista of one 
•s ilium to tbe other, at thoir most remote points, mea- 
sures ten inches and a half. 

The alse of both osea ilia are very much bent \ and 
on the left side the curvature is so great, that it mea- 
sures only two inches from the anterior and inforior 
spinous process to the opposite posterior point. Tbe 
lumbar vertebrae project fomards or inwards, and make 
a considerable curve to the left side of the Mlvia. 

The distance from the lower part of the second lum- 
bar vertebra to tbe anterior part of the spine of the os 
illam, on the left side, is two inches. The distance 
from the lowest part of the second himbtr vertebra to 
the anterior part the spine of tbe os ilium, on the 
right side, is five inches^ 

Superior aperture* The conjugate or antero-pos- 
terior diameter, from tbe symphysis pubis to the upper 
edge of the last lumbar vertebra is one inch and a half. 

—This diameter is not taken from the os sacrum, or its 
junction with the last lumbar vertebra, because the point 
of tbeir junction is so> much sunk into the pelvis, that 
the place it should have occupied, is represented by the 
junction of the fourth and fifth lumbar vertebra.- 
Tbe tranverte diameter measures four inches and five* 
eighths. It is taken from one sacro-iliac symphysis to 
the other. The distance of tbe point of this aperture, 
which is opposite to the anterior part of the right aoeta* 
bulum, from the lumbar vertebra^ is only half an inch. 

The distance from that part of this aperture, which 
corresponds wkh the poelerior part of the ri^ aceta- 
bidum, to the 08 saemro, is three-fourths ol an inch. 

The distance of the point, corre s pe nd ing with tbe an- 
terior part of the left acetabulofu, front the lumbar 
vertebra, is five^gbths of an inch. The distance 
of the paint of this apertare, oppesite to the poste- 
rior part of the left acetabulem, firom the os sa- 
cnMB, ia tbree-fiMirths of an ineb. The distance of 
one 08 pubis frsm the other, m the points marked 
in the plate, is seven-eighths ol an ta^» The dfo- 
taoioe from the right ssero-iliae symphysis to the sym- 
physis pubis is throe inches aad three- fourths. The di- 
stance 



13’ 



- (o) Observations on Mr Simmons’s Detection, &c» p. 195. 



Digitized by v^ooQte 




7 ° 

Fretcrna- stance from the right sacro-iliac ^mphysis to th^ left os 
pubis is three inches and three-eighths. The distance 
. ^“^*^***- from the left sacro-iliac symphysis to the symphysis 
pubis is three inches and five-eighths. The distance 
from the left sacro-iliac symphysis to tbe right os pubis 
^ three inches and one-fourth. The largest circle, that 
can be formed in any part of the superior aperture, 
does not exceed in diameter one inch. 

132 • “ Inferior aperture. The distance from one ramus 

ossis ischii to the other, where they are united with the 
rami ossium pubis, measures only half an inch. The 
distance from the tuberosity of one os ischium to the 
other measures one inch and two-tenths. The conju- 
gate or antero-posterior diameter, taken from the sym- 
physis pubis to the point of the os poccygit is three 
inches. 

, The angle, included by the rami of the ossa pubis, 

is very acute, viz. an angle of about 20 degrees. The 
perpendicular height from the tubera of the ossa ischia 
to the inferior margin of the symphysis pubis is two 
inches and a half. The perpendicular height of the 
symphysis pubis is one inch and a half. The tuberosity 
of the left os kcbium advances forwards, beyond that 
of the right, about sbc-tenths of an inch, and the 
whole of the rami ossis pubis and ischii on the left side 
projects beyond those of the right. The perpendicular 
height of the os sacrum and coccyx is two inches and 
one-fourth only, the os sacrum being bent so as to form 
a very acute angle. The acetabula, at their nearest 
points, are only three inches distant. The symphysis 
^ubis is much more prominent than natural. The up- 
per margin of the symphysis pubis is situated as high as 
the bottom of the fourth lumbar vertebra.'* 

It appears then that Dr Osborn's arguments are fal- 
lacious, and that cases occur, where the operation of 
embryotomy is neither safe nor practicable. Under 
such circumstances, the Caesarean section must be had 
recourse to ; and it is therefore to be Vegarded as an 
operation of necessity, not one of choice. If this rule 
be adopted, the cases requiring so formidable an expe- 
dient will happily be very seldom met with. 

Mr Simmons of Manchester, observing that Dr 
Osborn's third argument is untenable, has proposed in 
the following wor£, another substitute for the Caesarean 
operation. 

When a case shall arise in which the child cannot 
be delivered by the crochet, from the brim of the pel- 
vis being no more than one inch in diameter I propose 
to combine the two operations, and to divide the sym- 
physis pubis to make way for the crotchet. Dr Osborn 
has urged several objections against this proposal, al- 
thcnigh he admits that the operation at the symphysis is 
not so certainly fatal as tlie Csesarean section. Weighty 
objections doubtless press against it \ but while there 
are no other means for preserving life, bad as the 
ehance is, it becomes a question whetlier it be worth 
risking ^ and, after matnrely considering the case, 
should an attempt for saving the life of the mother be 
judged expedient, as the last resource it may be adopted. 

The space gained has been differently stated at from 
three to eight or nine lines in the diameter the me- 
dium distance would probal>ly he sufficient to accom- 
plish the delivery by the crotchet. 

The objections urged against this mode of delivery, 
when the diead is of the full size, will not apply to its 
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reduced bulk j and it should be remembered, that the Pretenm- 
symphysis is formed of cartilage and ligament ; so that tnnd Par- 
whatever pressure shall be made against the divi- ^ tari tioH. 
ded edges, will not be made against the sharp angles ^ ^ 

of bone; That much injury may be done anteriorly 
will not be denied ^ hut does the continued pressure 
of the child's head never produce mischief in other 
cases ^ By the introduction of a female sound for a guide, 

cautious and steady operator will avoid wounding the 
urethra and, as the base of the skull will probably be 
turned sideways, it will suffer less in extraction than in 
other cases of the crotchet ^ in which it must in general 
be injured from pressure against the pubb. If the sepa- 
ration, however, be carried beyond a certain length, 
laceration will probably ensue \ and, should this acci- 
dent occur, I see no reason to apprehend more danger 
from it than follows the extraction of a large stone 
from the bladder through a small opening, which will 
induce a lacerated wound, but which we know will 
not uncommonly hesfl. The sacro-iliac ligaments would 
certainly not be injured by choice, but the consequences, 

1 believe, are not generally fatal ^ and, should it be 
luged that gi*eat pain and lameness will afHlct the 'pa- 
tient for a long time after, a reply will readily occur, 
that life was at stake \ and surely there are lew who 
would not compound, for the prospect of temporary 
pain and inconvenience, to have it preserved to them. 

A spontaneous separation sometimes occurs, both 
there and av the pubis \ and yet the patknt has been 
again restored to health. 

** 1 do not see, in other respects, in what thb com- 
pound operation differs from the most difficult crotchet 
case — the Caesarean section b certainly fatal to the mo- 
ther in thb country-— the life of the child, it b agreed, 
shall not be put in competition with the parent's life— 
the section of the symphysb is neither so formidable nor 
so fatal as the Caesarean section— and the crochet has 
been successfully applied in dimensions which will pro- 
bably be thus acquired^ 

** Upon the whole, then, in that supposed case of dis- 
tortion (which 1 hope will never happen) in which the 
mother must be doomed to death, from the impossibi- 
lity of delivering the child by the crotchet, the com- 
pound operation I have recommended will fumbh a re- 
Murce, approved by reason and sanctioned by experience \ 
inasmuch as the section of the symphysb pubis has been 
made, and the crotchet has been used, though separate- 
ly, yet with safety. Such a case will be attended, un- 
questionably, with additional hazard ; but it offers the 
only chance to the mother, to tlie preservation of whose 
life our chief care should be directed : and 1 hope that 
in future all trace of the Caesarean operation will be 
banished from professional books ^ for it can never be 
justifiable during the parent's life, and stands recorded 
only to disgrace the art." 

He himself has afforded the most satisfactory evidence '34 

of the absurdity of hb own proposal ^ for he had not* 
publbhed it many months when the very case he had 
described as ideal actually occurred in hb neigbourbood, 
and he bad the opportunity ofmaking the experiment of 
hb own plan. But he shrunk from it, and no wonder \ 
for the woman was Elizabeth Thompson, whose pelvb 
has just been described. It is unfortunate that Mr 
Simmons has not bad the candour to confess his error, 
and to retract hb opinions^ more especially since his re- 
jections 
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Fteterna- flections against the Ctcsarean operation, were couched 
in language peculiarly bitter and invective. 

^ With respect to the mode of pcrformlug the Caesarean 
section, there has been considerable variety of opinion. 
On theoretical principles, the external incision, viz. 
that through the parietes abdominis, ought to be in the 
direction of the linea alba, because there is less chance 
of any considerable retraction of muscular fibres, or of 
interfering with the intestines, than if it were made in 
any other direction. But the result of the practice 
seems at variance with the theory. According to the 
testimony of Baudelocque, of 35 operations, whei*e the 
incision was made on the side of the abdomen, eighteen 
proved successful ; of thirty in the direction of the linea 
alba, ten only sncceeded ; and of eight in tlie manner 
recommended by Lauverjat, that is, by a transverse in- 
cision between the recti muscles and spina dorsi, three 
sncceeded. But it may be remarked, that the event, 
in many of those cases, may have been influenced by a 
variety of circumstances, totally independent of the line 
of direction of the external incision. 

In whatever part of the abdomen the external inci- 
sion be made, it ought to be extended to six inches ; and, 
previous to cutting into the oterus, any active arterial 
branch, which may have been divided, must be secured \ 
and the liquor amnii, if not already discharged, must 
be drawn off. The opening into the uterus need not 
be above five inches in length, and should be made as 
much towards the fundus as possible. Means are to be 
employed to prevent the protrusion of tiie intestines at 
the time the uterus is ero^ied. Both foetus and secun- 
dioes are to be quickly extracted ; after which, the 
hand is to he passed into the uterus, to clear out any 
ooagula which may have formed within its cavity, to 
prevent the os tincse being plugged up, and, at the 
eame time, to promote the contraction of the uterus. 
The wound in the oterus is to be left to nature ; but 
tbat of the parietes of the abdomen is to be carefully 
closed by means of tbe interrupted suture and adhesive 
scraps ; and tbe whole belly is to be properly supported 
by a suitable bandage or waistcoat. In the after treat- 
ment of the patient, the great objects to be held in 
view, are to support the strength and moderate tbe de- 
gree of local inflammation. 

III. Division of the symphysis This was ori- 

ginally proposed and performed by M. Sigault of Paris. 
Mia proposal was made in 1768; hut he had no oppor- 
tunity of making tbe actual experiment till September 
1777.-— The success of his first case was such, that a 
medal was struck to commemorate the event \ and the 
operation was admired and recommended, with all the 
extravagance of French enthusiasm. 

The operation consists of the division of tbe symphysis 
pubis and separation of the innoininata. For this pur- 
pose, a catheter is to he iutroduced into the urethra, 
and, with a common scalpel, the articulation is to be 
oot through from the upper edge of the symphysis, to 
within a quarter of an inch of the inferior edge. By 
separating tbe thighs, the divided bones are forced 
asaader. After this, the operator is either to turn the 






child, or to extract it by the forceps, according to the Pretema- 
circumstances of the case. 

This expedient was proposed as a substitute, both for ^ 
the operation of embryulcia, and for the Csesareati sec- 
tion, as it was alleged to be perfectly consistent with 
the safety both of mother and child. 

It is quite unnecessary for us to offer any theoretical 
objecUons to this operation, because we can now reason 
on the event of thirty-six cases, which have been publish- 
ed.— But those who may wish to investigate this subject, 
may consult Baudelocque, par 1994. and 2091. inclu- 
sive 5 and Dr Osborn, p, 271. To that latter practition- 
er's professional zeal and ability is chiefly to be ascrib- 
ed the total rejection of this operation in Great Britain. 

Of the thirty-five subjects of the published cas^s (for '37 
in one woman it was performed twice), fourteen women 
and eighteen children died. — Of the twenty-one wo- 
men ' who survived, nine had either had living chil- 
dren before the Sigaultian operation, or bad such at a 
subsequent period. Most of the remainder suffered 
much from tbe operation. Some had incurable incon- 
tinence of urine, others lameness, Sec. But the most 
important fact is, that whenever the bones of the pelvis 
were separated from each other above an inch (and no 
space of any consequence could be added to the brim, 
unless they were so), tbe sacro-iliac synchondroses were 
torn, and no woman survived that accident. 

These facts, have at last convinced foreign practition- 
ers of. the futility of this expedient j and, accordingly, 
for above ten years, it' has not been performed on the 
continent by any practitionei*s of respectability. 

When a woman, with a narrow pelvis, who has had 138^ 
the good fortune to recover after the operation of em- 
bryotomy, a^in falls with child, she should not incur 
tbe hazard oi a repetition of so horrible an operation ; 
but ought to have premature labour indu'ced between 
the seventh and the eighth month. Under the diiec- 
tion of an intelligent practitioner this operation is easily 
performed ; and, while it afl'ords tbe only chance of 
saving the infant, wbkb it is the duty of the mother 
and of the practitioner to attempt, it at the same time, 
by lessening the resistance, diminishes both the suffer- 
ing and the risk of the patient (n). 

For a further account of the practice in cases of ex- 
treme deformity of tbe pelvis, the reader is referred to . 

Osborn’s Essays j Hamilton’s Letters to Osborn j Sim- 
mons’s Reflections, and Hull’s Detection of Simmons. . 
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Sect. IV. Of the Deviations from Natural Labour 
which happen from anomalous drcumstances. 

Certain circumstances besides those already enume- 
rated occasion deviations in the process of labour. 

Some of these respect the child, and others the woman. 

a. Tbe child’s life is endangered if tbe navel-string 140 
be so strongly convoluted round its neck, tbat after tbe 
head is born the remainder cannot be expelled without 
the cord being drawn so tight as to interrupt tbe circu- 
lation through it. Dr Denman, vol. ii. p. i 6 « has 
stated this as a cause of protracted labour, and has ad- 
vised 



{n) See a paper on this subject, in the i8th volunce^of the Medical Facts and Observations, by Mr Barlow.. 
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Preterna. vised certain modes of practice in consequence. But 
tanJ Par- if there be painSy there cannot be any material protrac- 
, tnntion. tJon of the labour from this cause. 

^ All risk of the infant may be prevented by slacken- 

ing the cordy and waiting for the action of the uterus, 
if the operator find thut he cannot draw the loop of 
cord which surrounds the Childs’s neck easily over its 
head. But this in most cases can be xeadily done. 

b. The cord is sometimes pushed down before the 
presenting part of the child. 

If this happen before the membranes are burst, the 
only certain method of saving the child is to perform 
the operation of turning as soon as the state of the pas- 
sages will permit. 

when the cord is pushed down along with some 
other part, as the head, after the waters are discharg- 
ed, a variety of practice is required according to the 
circumstances of the particular case^ hence merely 
keeping the cord for a little time beyond the present- 
ing part by means of the fingers, or wrapping it up in 
a piece of soft rag, and pushing it above the presenting 
point, or the application of the forceps, are severally 
found useful in different cases. 

14a c. Sometimes one or both arms of the child are for- 
ced down along with the head, wdiere proper assistance 
is not bad at the beginning of labour. If the pelvis 
be roomy, and the woman have formerly had children, 
the delivery may be at last completed by the natural 
powers, notwithstanding this increased degree of resist- 
ance. But in many cases of this kind an experienced 
practitioner is not called in till tbe strength of the wo- 
man be very mneh exhausted, and then it becomes ne- 
cessary to use the forceps, or even on some occasions to 
have reconrse to the operation of embryulcia. 

7^3 It is well known, that sometimes there is more 

than one child in the womb. Instances where there 
are twins are not unfrequent ; cases of triplets are al- 
leged to happen once in between three or four thou- 
sand births ^ four at a birth have not occurred in this 
city for the last twenty-seven years ; and there are on- 
ly two, or at roost three, well-authenticated cases of 
five at a birth having happened within a hundred years 
in this island. 

All tbe signs by which the existence of more than 
one child in utero can be ascertained, previous to the 
actual commencement of labour, are fallacious ^ and in 
general it is not till after the bhrth of one cbild that it 
can be determined that another remains in the womb ^ 
and, unless under very particular circumstances, it is 
of no importance. The circauistances alluded to are 
where different parts of both children are forced in- 
to the passage at the same time. Of this a very re- 
markable case is recorded in the book of Genesis, verse 
^ 7 : chap, xxxviii. 

When the womb appears to remain bulky and hard 
after 4e birth of one c^ild^ tiiere is reason to suppose 
that it contains a second. But if there be any doubt 
•on the subject, the practitioner has it in his power to 
ascertain tbe point by examination. When there is 
no second child in tbe uterus, the further the fingers 
are carried up within the passages, tbe more contract- 
ed do they feel } whereas, if there be a second cbild, 
the more open are they found. 

^44 When it is ascertained that another infant remains, 
the woman's belly should be immediately compressed by 
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means of a roller, in order to prevent faintisbness from prctmia- 
the sudden relaxation of the parietes abdominis, ai:d tmalPv. 
the portion of the navel-strbg remaining attadied tarit litt. 
to the after-birth of the first born should be care- ' 
fully secured, let the vessels of the placenta anasto- 
mose. 

In regard to tbe subsequent treatment, there has ^45 
been much variety of opinion among practitioners, 
filome have proposed waiting 'till the action of tbe 
uterus expel tbe second as it had done the first n- 
ianL Others urge strongly the necessity for imme- 
diate delivery. 

Against the former of these practices it is to be ob- 
jected first, that in some cases, days or even weeks 
have been known to intervene between the birth of one 
child and tbe action of the uterus which expelled the 
second. Secondly, that if this happen, tbe passages 
must become contracted and their subsequeut dilatadoa 
may be productive of inflammatory symptoms. Third- 
ly, that during the time the uterine action is suspend- 
ed, internal bsemorrhagy may take place, and may de- 
stroy the patient. And, fourthly, tbe second child may 
be suddenly forced down in such a position, as may en- 
danger its life, and at the same time occasion giwat 
pain to the mother. 

For these reasons it is now an established rule aoMmg 
judicioDB practitioners, to examine the shiiation of the 
second infant, as soon as the patient shall have reco- 
vered fixHn tbe shock of the birth of the first child ) 
and, if its position be natural and tbe patient have not 
been exhausted by tbe previous labour, and pains come 
tm, to rupture the membranes, and allow the natural 
powers to complete the delivery. But if the infant 
present any other part than the head, or though the 
head do present, if tbe woman be exhausted, or if there 
be no appearance of the return of pains within an hour 
after the birth of the first, then tbe band is to he passed 
up to bring down tbe feet of the second diild, aad tbe 
delivery is to be expedited. The extraction of the pla- 
oentse is to be conducted with great care, and every 
possible precaution is to be adopted against the occur- 
rence of flooding, which is always to be dreaded as the 
consequence of plurality of children. 

The same principles apply to the management ef tri- 
plets, &c. 

d. Umbilical hernia, to which women are perhaps 14 ^ 
more subject than to any other species of rupture, iway 
influence the labour materially. 

If it be reducible, it disappears after the fifth montii 
of pregnancy \ but immedi^ly after the expulsioo of 
the child it returns, and occasions fHghcfiil faintings 
and floodings. This may be prevented by the simple 
expedient of having the mly compressed hj a roller in 
such a manner, that in proportion as the infant advan- 
ces, the compression may be increased. 

Should it be irreducible, if the bmmia be afiected by 
the continuance of labour, as may be known by the 
colour, &c. the operation of turning must be baud re- 
course to. 

e. Gmvulsions sometimes happen during labour, and >47 
occasion great danger both to tbe mother and the child. 

Tbe woman is quite insensible during the fit, which 
consists of violent convulsions of the muscles which 
move the body, and of those of the eyes, tbe face, and 
the lower jaw *, it lasts in some cases only a few seconds, 

nad 
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and in o^ers for several mmates. After the fit has 
Par- ceased, it sometimes happens that the patient remains in 
tnitioQ. a comatose state ^ in other cases the sensibility returns. 

» ' * The circumstances which distinguish this disease from 
epilepsy were first stated explicitly by Dr Hamilton in the 
following words : “ The old distinction between eclamp- 
V”* epilepsia has been rejected by Dr Cullen, without 
319. sufficient reason. Thecon vulsions that occur during preg- 
nancy and labour, should be distinguished by the former 
name, for the disease is always an acute one, and it never, 
as far as my experience goes, lays the foundation for ha- 
bitual epilepsy. To an inattentive practitioner, indeed, 
the pbenomena appear similar to those of epilepsy ^ but, 
independent of its violence and fatality, tliere are many 
circumstances peculiar to it. This lias been remarked 
by several authors, particularly Dr Denman ; but those 
circumstances have never been accurately pointed out 
in any publication which has fallen into my hands. 

** The eclampsia, peculiar to pregnancy and labour, 
differs froSn epilepsy in the following respects. 

1. The symptoms which precede tlie attack are 
well marked, announcing to an experienced practitioner 
the approach of the .disease. 

“ 2. If the first fit do not prove fatal, and if no 
means of cure be attempted, it is within a few hours 
followed by other paroxyms, provided delivery do not 
take place. 

“ 3. After the paroxysms, even where they have 
been very severe, the patient in many cases continues 
quite sensilile during the intervals, «md tlie sensibility 
•returns the moment the .fit is dff. 

“ 4. 'WTiat may appear still more extraordinary is, 
that in some cases there is a remarkably increased sos- 
*cepiHnlitv of impression of the external senses ^ and this 
supersensation is not confined to patients in whom the 
convulsions are slight. 

The anra^epileptica never occurs in the cases ai- 
liided to. 

6. The pulse is, in every case, affected in some 
degree during the remissions of the fits. It is slow, or 
oppressed, or intermitting, or frequent and rapid. But 
it is most commonly slow and oppressed, becoming ful- 
ler and more frequent afier blood-letting. 

149 The symptoms above hinted at as preceding the fits 
are, violent headwch, or sudden delirium, or violent 
'tremors during the second stage of labour. Impaired 
or depraved vision commonly prove the immediate har- 
bingers of the fit. The event of this occurrence is al- 
ways precarions, for a single fit may destroy the pa- 
tient. Death happens in such cases in two ways, viz. 
either by rupture of some of the vessels within the head, 
or by the rupture of the womb itself, 
j The cause of the disease is dvidently an overload in 

the vessels within the cranium, and this may be occa- 
sioned from a varrety of canses, as Ariolent labour throes, 
passions of the mind, irritations in the primse vise, &c. 
i;j In ciues of so very alarming a nature, it is not won- 
derful that practitioners have differed much respecting 
the practice to be adopted. The following is what has 
been recommended by Dr Hamilton in the volume of 
Dr Duncan's annals already referred to. 

When fits have actnally occurred dnring'the latter 
months of pregnancy, the first remedy to be employed, 
after baving adopted the smtahle means for protecting 
the teugue, is blood-letting, both general and topical. 
VoL. XIV. Part I. t 
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Opening tlie external jugular might answer both por- Preiema- 
poses, but the restlessness of the patient in many cases tiirul Pur- 
makes the surgeon or attendants dread this operation. ^ turition. 
A quantity of blood, therefore, adapted to the exigency " ^ 

of the case, is to be drawn from the arm, and either a 
branch of the temporal artery is to be divided, or seve- 
ral leeches are to be applied to the temples. After the 
bleeding, a powerful laxative glyster ought to be exhi- 
bited. And if there be any e vidence of disordered primse 
vise, an emetic must, if possible, be given. The state 
of the 08 uteri is then to be ascertained ^ and if labour 
have not commenced,, no attempts whatever are to be 
made to promote that process. In some rare cases 
however, whene the bulk of the gravid uterus is enor- 
mous, it may be necessary to remove a part of its con- 
tents but sucli cases cannot happen once in a thousand 
instances of the disease. 

Should the fits still continue, the bead must he shav- 
ed, and covered with a large blister j and if the oppres- 
sion or fulness, or hardness of the pulse, be not removed, 
the blood-letting is to be repeated. 

As soon as fhe patient becomes trapable of swallow- 
ing, the camphor, in doses of ten grains, ought to be 
given every three or four hours. The most efficacious 
and palatable form in which this medicine can be pre- 
scribed, is by suspending it in boiling water, through 
the medium of alcohol, sugar and magnesia. Its use 
must be persevered in for several days, gradually lessen- 
ing the number.of doses. 

“ Where the eclampsia 4 i as been preceded by oedema, 
the digitalis may be employed with much success. 

** Convulsions during labour arc to be treated upon 
tbe same principles, with these additional precautions, 
that delivery is to be accomplished by, the most expedi- 
tious possible means, and that if the delivery be fol- 
lowed by uterine bsemorrhagy, tbe discharge is for some 
time to be rather encouraged than checked. I knew two 
instances of the fits, which had been suspended for some 
hours, recurring, in consequence of the flooding being 
'Stopped, and in both eases the convulsions were remov- 
ed, by allowing the discharge to return. 

When the symptoms that precede eclampsia, take 
place in the latter months of pregnancy, the roost 
certain method of guarding against the threatening ac- 
cident is, having recourse to immediate blood-letting, 
and afterwards prescribing camphor, attention to the 
state of the bowels, and a spare diet. 

“ W'hcn the same symptoms occur during labour, a 
copious bleeding should be instantly ordered, and the 
appropriate means of terminating the delivery should be 
adopted with as much expedition as may be consistent 
with tbe safety both of mother and child. 

In these concise practical suggestions, practitioners 
will observe circumstances omitted, which have been 
recommended by gentlemen of deserved professional 
eminence, and novelti^ of practice proposed, which I 
believe have not hitherto been explicitly advised. Some 
explanation, tberefin^e, of the plan above recommended 
may perhaps be expected. 

The roost obvious remedy apparently omitted is 
^opium. This poweiful medicine was not prescribed, as 
far as we have reason to know, by the practitioners who 
lived at-the end of the 17th and beginning of the 18th 
centuries. The first author who, in strong terms, asserts 
the efficacy of opium in such cases, appears to be the 
K translator 
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PrcteriMu translator of Astmc’s Midwifery (a) j and his opinion 
tiiml Par- has been adopted by Dr Denman (b), and by Dr 
tanrioa. every case of true eclampsia, during 

pregnancy or labour, opiates do irreparable mischief, 
where a copious bleeding has not been premised ^ and 
even where that precaution has been attended to, they 
have been found useless, if not hurtful. Melancholy 
experience has completely established in my mind this 
practical precept ; and 1 consider it to be a matter of 
very great moment, that it should be universally known ^ 
for general practitioners, who are often first called to 
those cases where the fits happen during pregnancy, are 
extremely apt to prescribe opium: I can solemnly de- 

clare, that no patient to whose assistance 1 have been 
called, who had taken a dose of opium previous to^n^ 
arrival, has recovered, and I have known that medi- 
cine given in almost every variety of dose. My father, 
Dr A. Hamilton, of whose judgment and practical 
knowledge it does not become me to speak in the terms 
they so justly merit, prevented my ever employing 
opium under such circumstances. 

“ A second remedy extolled by Dr Denman, and 
now, after a fair trial, rejected in my practice, is vo- 
miting. This seems to have been a very common pre- 
scription in the time of Mauriceau, as he takes great 
pains to point out its hurtful ness in several parts of his 
works (d). Where there are unequivocal marks of 
disordered stomach, an emetic may be prescribed with 
advantage after blood-letting, but it should be avoided 
under all other circumstances. 

“ With regard to the warm-bath, which is a favou- 
rite remedy among foreign practitioners, and has been 
advised by several British authors,. 1 have never had an 
opportunity of tiying its effects. Upon theoretical 
principles I should reject it j hut my chief reason for 
never having directed its use, has been the impossibility, 
in ordinary cases of practice, of commanding a warm bath 
into which a woman in such a situation could be put. 

Dashing cold water by surprise upon the face is a 
practice suggested by Dr Denman, and on which be 
had much dependence at one period. Experience les- 
sened his hopes, and, many years ago, prevented my 
ever Indulging any. I gave it several fair trials, (onqe 
or twice in public in the lying-in- ward of the Royal 
Infirmary), and had even reason to be convinced, that 
k rather aggravated than diminbhed the violence of the 
paroxysms.” 

In addition to these observations it may he pro- 
per to remark, that a much larger quantity of blood 
should be drawn in those cases than has commonly 
been done. Dr H. advises forty ounces to be taken 
at this first bleeding, and the same quantity to be again 
drawn within an hour, if* the symptoms be not mitiga- 
ted and be talks with the utmost confidence of the 
utility of this practice. 

15a y* Although the woman be delivered safely both of 
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the child aqd afterbirth, she may sink vei^ soon af- pretenu. 
ter in consequence of internal flooding. This is to tnnl Fsr. 
be suspected if the patient suddenly complain of giddi- ^ tmit iop. 
ness or sickness, or singing in the ears, or impaired vi- * ~ 
sion > or if she become delirious, with a pallid face and 
cold limbs. The state of the pulse at the wrist too 
should lead a judicious practitioner to suspect the exist- 
ence of internal flooding. Positive certainty of this ac- 
cident maj be obtained by feeling through the belly 
the condition of the uterus ^ or, more certainly still, by 
feeling the state of the vagina, for if its parietes ap- 
proach, there is not much probability of there being 
any considerable internal haemorrhagy ; whereas, if it 
be found filled with coagulated blood, there is a certain- 
ty, that the womb too is distended from the same cause. 

This accident is entirely owing to the womb not 
having contracted with sufiicient energy. It very often 
proves the cause of sudden and unexpected death. 

The boldest and apparently most violent measures *53 
are required to save the patient in many of those cases. 

The womb and vagina must be immediately emptied, 
and such pressure must be made on the inside of the 
uterus with the hand, as shall force it into contraction. 

In some cases cold water in great quantity must be 
dashed fiom a height on the naked belly at the same 
time ; and in the mean while the strength of the pa- 
tient must be supported with large doses of opium. If 
there be vomiting, which is a frequent symptom in such 
cases, five grains of solid opium should be given at first, 
and afterwards three grains every three or four hours, 
till the pulse becomes steady and the strength recruit- 
ed, when the opiates are to be withdrawn and lessen- 
ed by degrees. The writer of tliis article cannot avoid 
this opportunity of paying a just tribute of respect 
to the practical discernment of the able editor of the 
New London Medical Dictionary, who seems the first 
author who has mentioned this practice of giving large 
doses of opium ^ a practice by which many valuable 
lives have been saved. 

Conclusion.^ln the preceding account of the devia- 
tions, which sometimes happen in the process of human 
parturition, although we have endeavoured to give a 
full view of the subject, we have not pursued the beaten 
tract. But as this article may rather be consulted by 
many as a dictionary, than pursued regularly as a trea- 
tise, we shall add the ordinary arrangement of labours, 
with the reference to the numeric^ articles, under 
which the several varieties may be found. 

Labours are divided into four classes ^ viz. natural, 
laborious, preternatural, and complex. 

Natural labour comprehends all cases where the head 
of the infant is forced foremost y and the whole process 
is completed with safety, both to mother and child, 
within twenty-four hours from the commencement. 
is described under articles 48. to 60. 

Laborious 



(a) The Art of Midwifery, &e. 8vo. London, printed for J. Nourse 1767. Appendix, p. 295. 

(b) VoI. iii p> 418. (c) Loco citato, page 136. 

(d) Particularly in Aphorism 232. “ L’^m^tique est pernicifux aux femmes grosses, ou nouvelleroent ac- 

couch^es, qoi sent surprises des convulsions.” And Levret, page 451, of his L’Art dcs Accouchemens, saya, 
in reference to that aphorism, ” Cette sentience est des mieux fondees, et elle doit 6tre rigoureu^ment observ6e. 
dBips teas Bet -points.” 
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Cwflnriftn Laborious labour Lb that where, although the head 
^ ‘v ■ >of the infant be forced foremost, the process is pro- 
tracted be]^ond twenty-four hours from the commence- 
ment. It is divided into three orders : First, where the 
natural powers at last, after much suffering on the part 
of the mother, complete the deliver j. See article 64. 

Secondly, Where, although the action of the uterus 
be inadequate to the expulsion of the infant, it is prac- 
ticable to extract the child through the natural passages, 
without injury either to it or to the mother. See ar- 
ticles 66. to 74. 82. and 84. 

Thirdly, t^ere it is impossible to extract the child 
alive through the natural passages. See articles 8o. 
and 99. to 133. 

Preternatural labours comprehend all cases where 
any other part of the child than the bead is forced fore- 
most \ and consist of two orders : 

First, Presentations of the lower extremities, viz. 
footling cases, article 87. Breech cases, article 91. 
Cases where one foot presents, article 89. and knee- 
cases, article 90. 
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Secondly, Presentations of the superior extremities ExpUmu 
or other parts than the head or lower extremities, ar- tion of the 
tides 192. to 15^. 

Complex labours include all cases where any other ' 
circumstances than those enumerated under the former 
three classes take place, viz. 

Cases where the pelvis is too large, articles 110. and 
III. 

Cases where hasmorrhagy occurs at the beginning of 
labour, article 76. or at the conclusion of that process, 
articles 152. and 153. 

Cases where there is more than one child, articles 
143, 144, 145. 

Cases where the ^tjent had previously been affected 
with umbilical herniae, article 146. 

Cases where convulsions happen, articles 147, 148. 

Cases where the navel-string is twisted round the 
neck of the infant, article 140. or where it is forced 
down along with some part of the child, article 141. 

And cases of rupture of the uterus, article 65. 
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Plate CCCXLVI. 

Fig. X. A firont view of the uterus in the unimpreg- 
nated state, in situ^ suspended in the vagina ^ the an- 
terior parts of the ossa ischia, with the ossa pubis, pu- 
denda, perineum, and anus being removed, in order to 
show the internal parts. 

A, The last lumbar vertebra. 

B, B, The ossa ilia. 

C, C, The acetabula. 

D, B. The inferior and posterior parts of the ossa 
ischia. 

E, The part covering the extremity of the coccyx. 

F, The inferior part of the rectum. 

G, O, The vagina cut open longitudinally, and 
stretched on each side of the cervex uteri, in order to 
show the manner in which the uterus is suspended in it. 

H, H, Part of the urinary bladder stretched on each 
side of the vagina and inferior part of the fundus uteri. 

I, The cervix uteri. 

The fundus uteri. 

L, L, The fallopian tubes. 

M, M, The ovaria. 

N, N, The broad ligaments. 

O, O, The superior part of the rectum. 

Fig. 2. A view of the internal parts as seen from the 
right groin, the pelvis having been divided vertically. 

A, ^e lowest vertebra of the loins. 

B, C, The 03 sacrum and coccyx with the integu- 
ments. 

D, The left 08 ilium. 

E, The inferior part of the os ischium. 

F, The 08 pubis of the same side. 

G, The foramen magnum. 

H, The acetabulum. 

I, The inferior part of the rectum. 

K, The 06 externum and vagini^ tbe os uteri lying 
loosely in the latter. 



L, The vesica urinaria. 

M, N, The cervix and fundus uteri, with a view of 
the cavity of the uterus. The attachment of the vagi- 
na to the uterus, and the situation of the uterus when 
pressed down by the intestines and bladder into the " 
concave part of the os sacrum, are likewise shown. 

O, The broad ligament of the left side. 

P, P, The left fallopian tube. 

Q, The left ovarium. 

R, The superior part of the rectum and inferior 
part of the colon. 

Fig. 3. Is a sketch taken from Dr Hunter’s magni- 
ficent plate, 6. of the gravid uterus. All the fore 
part of the uterus and secundines (which included the 
placenta) is removed. The navel-string is cut, tied, 
and turned to the left side over tbe edge of tbe womb. 

At tbe fundus the investing membranes are likewise 
turned over the edge of the womb, that they might be 
more apparent. The bead of the child is lodged in the 
lower part of the womb, or in the cavity of tbe pelvis, 
and its body lies principally in the right side. Its poj 
sition is dis^nal or oblique, so that its posterior parts 
are turned mrwards, and to the right side of the mo- 
ther, and its fore parts are directed backwards, and to 
the left aide. Its right foot appears between its left 
thigh and leg. Every part is stated by Dr Hunter to 
have been represented just as it was found. 

Fig. 4. A fix)nt view of the gravid Uterus in tbe first 
stage of labour ; the anterior parts are removed, but 
the membranes not being ruptured, form a large bag 
containing the foetus and the liquor amnii. 

A, A, The substance of the uterus. 

B, B, C, C, D, D, E, £, The bones of the pelvis. 

G, G, The vagina. 

H, H, The os uteri dilated during a pain > with 

I, The membranes containing tbe liquor amnii pro- 
trudingthrougb it. 

K, llie chorion. 

K 2 L, 



-Digitized by 



Google 







76 



Ejqitoia. L, The chorion dissected off at the back of the ute- 
ti<m of the rua, to show the head of the child through the amnios. 

^ M, The placenta ^ the lobulated surface, or that 
which Is attached to the uterus, being shown. 

Plate CCCXLVII. 

Fig. I. Represents a well-formed pelvis. 

A, A, The ossa ilia, properlj so c^ed. 
a, a, The iliac fbssse. 

The linea innominata, making part of the brim 
of the pelvis. 

c, c, The crista of the ossa ilia, 
e, e. Their superior a&terior spinous processes. 

B, B, The os ischium. 

Its tuberosities. 

A, Its branches. 

C, C, The body of the os pubis, 
t, f, The crista pubis. 

A:, Its descending branch uniting with that of the 
ischium. 

/, The s^physis pubis. 

D, D, The 08 sacrum. 

m, Its base. 

n, The sacro-iliac synchondrosis. 

0, Its internal surface called hollow. 

Its apex to which the coccyx is joined. 

E, The coccyx. 

Fig. 2 . Represents a vertical section of the pelvis. 

A, The promontory of the sacrum. 

B, The point of the coccyx. 

The distance from these two points marks the* depth 

of the pelvis behind, which in the majority of cases is 
six inches. 

C, The spinous process of the ischium. 

D, The tuberosity of the isebium. 

E, The crista pubis, the distance which two points 
marks the depth of the pelvis at the sides, and is ordi* 
narily about four inches. 

F, The foramen thyroideum. 

G, The surface by which the two ossa pubis are join* 
ed to form the symph^ts pubis, and by which junction 
the depth of the pelvis at the front is reduced to about 
one and a half inch. 

Fig. 3. Represents the brim of a well-formed pelvis. 
A, B, The short or conjugate diameter between pu- 
bis and sacrum, which measures commonly a little less 
than four inches. 

C, D, The long diameter in the skeleton, which, 
however, in the living subject, is rendered almost as 
short as the former, in consequence of the bellies of the 
psose muscles being lodged in the lower cavity of the 
tunica innominata. 

E, F, The diagonal diameter in the skeleton, which, 
in fact, is the long diameter in the living body, and 
measures somewhat less than five inches. 

Fig. 4. Represents the ontlet of a well-formed pelvis. 
A, B, The short diameter, extending from one tu- 
berosity of the isebium to the other, and measuring less 
than four inches. 

C, D, The long diameter, extending from the lower 
edge of the symphysis pubis to the point of the coccyx, 
and measuring nearly five inches. 

Fig. 5. Represents the brim of a distorted pelvis. 
Fig. 6. Represents the outlet of a deformed pelvis. 
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Fig. I. The foetal heart. v. 

o. The right ventricle. 

The right auricle. 

c. The left auricle. 

Branches of the pulmonary veins of the right lobe 
of the lungs, those of the left being cat off short. 

e, Arteries of the left lobe of the lungs, 
yj The vena cava descendens. 

The aorta descedens. 

*, The trunk of the arteria pulmpnalis. 

f. The ductus arteriosus. 

Fig. 2. Represents the first stage of natural labour, 
towards its termination. 

A, 'Fhe membranes of the ovum distending the cer- 
vix uteri, while the head of the child is just entering 
the brim of the pelvis. 

B, B, The os uteri nearly dilated. 

C, The vagina. 

D, The onficium externum. 

Fig. 3. Represents the second stage of natural la- 
bour, when the head has descended into the cavity of 
the pelvis, while tl\e face is still towards the sacro-iliac 
synchondrosis. 

Fig. 4. Represents the second stage of natural labour, 
after the head has advanced so fax that the face is in 
the hollow of the sacrum, and the vertex in the arch of 
the pubis. 

Plate CCCXLIX. 

Fig. I. A view of a deformed pelvis when the defi- 
ciency of space is not very considerable. 

Fig. 2. The child^s skpll. 

o, The vertex, or posterior fontanelle. 

The anterior fontanelle. 

3* 4* The common short forceps, reduced 

to one-fourth or the natural size. 

The instrument, when of the p|:oper size, is iu length 
1 1 inches. The length of each handle is four inches 
and a half* If a straight line be drawn through the 
plane surface of one handle, and be produced to the 
extremity of the instruraemt (which forms the axis of 
the handles when both are joined), the convex edge of 
the blade, at thp greatest distaqce from this line, is di- 
stant i-| inch ^ and the extreme distauce of the point 
on the opposite edge is 44 ^^^ *ocb. When both 
blades are joined, their greatest width is 2^ inches. The 
right-hand blade has a hinge between the handle and 
blade, by which it is easily introduced, while the pa- 
tient lies on the left side. 

Fig. 5. and 6. Views of Lowder’s lever j for a par- 
ticular description of which, see art. 69* 

Fig. 7. Orrae’s perfpratQr reduced to one-fpurth the 
natural size. 

Fig. 8. Embryotomy forceps, one>fourth the natural 
size. 

Fig. 9. The crotchet, one-fourth the natural size. 
Plate CCCL» 

Fig. 1. Represents an ordinary sized child forced 
against the brim of a deformed pelvis. 

Fig. 2. Represents Uie child when the feet had pre- 
sented, turned into that direction by whkh ita bead is 

best 
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Chap. rV. 

best brought through the bnm and caylty of the pelvis, 
viz. with the face towards the sacio-iliac synchondrosis 
of one side. 

Fig. 3. Represents the ordinary situation of the in- 
£int in breech presentations ^ from which it is evident, 
that unless the infant be very small, the natural action 

' ■m m 



of the uterus cannot force it through the pelvis in this 
direction. 

Fig. 4. Represents an arm presentation, and commu- 
nicates an idea of the difficulty of bringing down the 
feet, and turning the infant in that position. 
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MIEDNIKI, or Medniki, or Warrmc ^ a town of 
|] Samogitia, and the residence of the bishop. It is 28 
Mieftt mHcs N. E. from Konigsberg, and 60 miles S.S.W. 

' ' from Mittau. 

MIEKOW, a town of Austrian Poland, in tlie pa- 
latinate of Cracow. The founder of ibis town is said 
to have been Oripsitis Jana, w'ho built it after the mo- 
del of Jerusalem, when he returned from a pilgrimage 
to that city. It is 1 2 miles north from Cracow. 

MLEL, Jak, called Giovanni della Vite^ a most 
eminent painter, was born in Flanders in 1599. He 
was at ffist a disciple of Gei*ard Seghers, in whose 
school he made a distinguished figure ; but he quitted 
that artist, and went to Italy, to improve himself m 
design, and to obtain a more extensive knowledge of 
the several branches of bis art. At Rome he parti- 
calarly studied and copied the works of the Caracct 
and C^rregio \ and was admitted into the academy of 
^ Andrea 8acchi, where he gave such evident proofr of 
extraordinary merit and genius, that he was invited by 
Andrea to assist him in a grand design which he had 
already begun. But Miel, through some disgust, re- 
jected those elevated subjects which at first had enga- 
ged his attention, refused the friendly proposal of 
^echi, and chose to imitate the style of Baniboccio, 
as having more of that nature which pleased his own 
imagination. His general subjects were huntings, car- 
nivaJs, gypsies, beggars, pastoral scenes, and conver- 
sations ) of those he composed bis easel pictures, which 
are the finest of his performances. But he also paint- 
ed history in a large size in fresco, and in oil \ which, 
though they seem to want elevation pf design, and a 
greater degree of grace in the heads, yet appear supe- 
rior to what might be expected from a painter of such 
low subjects as be generally was fond of representing. 
His pictures of huntings are particularly admired : tJie 
figures and animals of every species being designed with 
uncommon spirit, nature, and truth. The transparence 
of his colouring, and the clear tints of bb skies, enliven 
his compositions ; nor are his paintings in any degree 
inferior to those of Bamboccid eithci^ in their force or 
Instre. His large works are not so much to be com- 
mended for the goodness of the design as for the ex- 
pression and colouring ; but it is in bis small pieces 
tliat the pencil of Miel appears in its greatest delicacy 
and beauty. The singular merit of this master recom- 
mended him to the favour of diaries Emanuel duke of 
Savoy, who invkeil him to bis court, where he ap- 
pointed Mid his principal painter, and afterwards 
honoured him with the order of St Mauritius, and 
made him a present of a cross set with diarafonds of 
great value, as a particular mark of his esteem. He 
died in 1664. 

MfERiS, Frakcis, the OAf, a justly celebrated 
painter, .was bom at Fieyden in 1635; and was 
at first placed under the direction of Abrahant 
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Toome VUet, one of the best designers of the Low 
Countries, and afterwards entered himself as a disciple 
with Gerard Douw. In a short time be far surpassed 
ail his companions, and was by his master called the 
prince of his disciples. His manner of painting silks, 
velvets, stuffs, or carpets, was so singular, that the 
different kinds and fabric of any of them might easily 
be dbtinguiahed. Hb pictures are rarely to be seen, 
and as rarely to be sold \ and when they are, the pur- * 
chase is extremely high, their intrinsic value being so 
incontestably great. Besides portraits, his general sub- 
jects were conversatious, persons performing on musical • 
instruments, patients attended by the apothecary or 
doctor, chemists at work, mercers shops, and such like ^ 
and the usual valuation ^ set on hb pictures was esti- 
mated at the rate of a ducat an hour. The finest por- 
trait of this master's hand is that which he painted for 
the wife of Cornelius Plaats, which is said to be still 
preserved in the family, although very great sums have 
been offered for it. In the possession of the same gentle- 
man was another picture ofMieris, repres^enting a lady 
fainting, and a physician jqiplying the remedies to relieve 
her. For that performance he was paid (at his usual 
rate of a ducat an hour) so much money as amounted to 
fifteen hundred florins when the picture was finished. 

' The grand duke of Tuscany wished to purchase it, and 
offered three thousand florins for it ^ but the offer was 
not accepted. However, that prince procured several • 
of his pictures, and they are at this day an ornament to 
the Florentine collection. One of the most curious of 
tliem is a girl holding a candle in her hand, and it b^ 
accounted inestimable. This painter died in i 63 i. 

Mi£Ris, fFilliam^ called the Young AfrVm, was son 
of the former,, and bom at Leyden in 1662. Ouring 
the life of his father, he made a remarkable pro- 
gress : hut, by being deprived of his director when 
he was only arrived at the age of nineteen, he bad re- 
course to nature, as tlie'Vnost instructive guide ^ and by 
studying with diligence and judgment to imitate ber,^ 
he approached near to the merit of hb father. At 
first he took hb subjects irom private life, in the man- 
ner of Francis ^ such as tradesmen in their shops, or a 
peasant selling vegetables and fruit, and sometimes a 
woman looking out at a window ^ all which he copied 
minutely aftei* nature, nor did be paint a single object 
without his model. As Mieris had observed the com- 
position of Gerard Lairesse, and other great historical 
painters, with singular delight, be attempted to design ^ 
subjects in that style \ and began with the story of lli- 
naldo sleeping on the lap of Armida, surronoded witji 
the Loves and Graces, the fore ground being enriched 
with plants and flawers j a work which added greatly 
to hb fame, and was sold for a very high price. This 
master also painted landscapes and animals witli equal 
truth and neatness ^ and modelled in clay and wax, iu 
so sharp and accurate a manner, that he might justly 
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Mlfrit t>e ranked among tbe most eminent sculptors. ‘ 

, I) delicate finishing of bis works, he imitated his father ; 

. Migaon. |,g Hl^ewise did in tbe lustre, harmony, and truth, 
’ of his paintings, which makes them to he almost as 
highly prized j but they are not equal in respect of de- 
sign, or of the strikin^r effect, nor is his touch so very 
exquisite as that of the father. The works of the old 
Mieris are better composed, the figures are better 
grouped, and they have less confusion ^ yet the younger 
Mieris is acknowledged to be an artist of extraordinary 
merit, although inferior to him, who had scarcely biS 
equal. He died in 1747* 

Mieris, Francis^ called tbe Young Francis, was 
tbe son of William, and the grandson of the celebrated 
Francis Mieris \ and was born at Leyden in 1689. He 
learned tbe art of painting from his father, whose 
manner and style he always imitated \ he chose the 
same subjects, and endeavoured to resemble him in his 
‘colouring and pencil. But with all his industry he 
^iroved far inferior to him : and most of those pictures 
*which al tbe public sales are said to be of the young 
^Mieris, and many also in private collections ascri^d to 
*>tfae elder Francis, or William, are perha^ originally 
ipainted by this master, who was far inferior to both \ 
or are only his copies after tbe works of these excellent 
painters, as be spent abundance of -his time imcopying 
'their performances. 

MIEZA, in Ancient a town of Macedo- 

'nia, which was anciently called Strymonium, situated 
‘near Stagira. Here, Plutarch informs us, the stone 
seats and shady walks of Aristotle were shown. Of this 
place was Pencestas, one of Alexanders generals, and 
Hherefere sumamed Mie 9 kcus, (Arrian). 

MIGDOL, or Magdol, in Ancient Geography, a 
place in the Lower Egypt, on this side Pihahiroth, or 
between it and the Red sea, towards its extremity. The 
term denotes a tower or fortress. It is probably the 
MagdxAmm of Herodotus, seeing the Septuagint render 
it by the same name. 

MIGNARD, Nicholas, an ingenious French 
'painter bom at Troyes in 1628) but, settling at Avig- 
non, is generally distinguished from his brother Peter 
■by the appellation of Mignard of Avignon. He was 
afterwards employed at court and at Paris, where he 
became rector of the royal academy of painting. 

There is a great number of his historical pieces and por- 
traits in the palace of the Thuilleries. He died in 1690. 

Mignard, Peter, the brotKer of Nicholas, was bom 
at Troyes in 1610 \ and acquired so much of the taste 
of the Italian school, as to be known by the name of 
t^ Roman. He was generally allowed to have a su- 
perior genius to his brother Nicholas^ and had the 
honour of painting the popes Alexander VII. and Ur- 
ban VIII. besides many of tbe nobility at Rome, and 
several of the lulian princes : his mtron, Loui^ sat 
ten times to him for his portrait, and respected his ta- 
lents so much as to ennoble him, make him his princi- 
pal painter after tbe death of Le Bmn, and appointed 
him director of the manufactories. He died in 1695, 
and many of his pieces are to be seen at 8t Cloud. 

MIGNON, or Minjon, Abraham, a celebrated 
painter of flowers and still life, was boro at Franefort 
in 1639 and bis father having been deprived of the 
greatest part of his substance by a series of losses in 
' trade, left him in very necessitous cncumstaiiees when 
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In tbe be was only seven years of age. From that rnelaa* iiigBou. 



choly situation be was rescued by tbe firiendship of 
James Murel, a flower painter in that city j who took '■■"v ^ 

Mignon^ into bis own house, and instructed him in 
the art, till he was 17 years old. Murel had often 
observed an uncommon genius in Mignon ; he there* 
fore took him along with him to Hdland, where he 
placed him as a disciple with David de Heem ^ and 
while he was under the direction of that master he la- 
boured with incessant application to imitate the man- 
ner of De Heem, and ever afterwards adhered to it i 
only adding daily to his Improvement, by studying 
nature with a most exact and curious observation.-— 

** When we consider the paintings of Mignon, one is 
at a loss (Mr Pilkington observes) whether more to 
admire tbe freshness and beauty of bis colouring, the 
truth in every part, the bloom on bis objects, or the 
perfect resemblance of nature visible in all his perform- 
ances. He always shows a beautiful choice in those 
flowers and fruits from which his subjects are compos- 
ed : and he groups them with uncommon elegance. 

His touch is exquisitely neat, though apparently easy 
and unlaboured ) and he was fond of introducing in- 
sects among the fruits and flowers, wonderfully finished, 
so that even the drops of dew appear as round and as 
translucent as nature itself.*^ He had the good foi^- 
tune to be highly paid for his works id his lifetime ^ 
and be certainly would have been accounted the best 
in bis profession even to this day, if John Van Huy- 
sum had not appeared. Weyerman, who had seen 
many admired pictures of Mignon, mentions one of a 
most capital kind. The subject of it is a cat, which 
had thrown down a pot of flowers, and they lie scatter- 
ed on a marble table. That picture is in every re- 
spect so wonderfully natural, that tbe spectator can 
scarce persuade him^f that the water which is spilled 
from the vessel is not really running down from the 
marble. This picture is distinguished by tbe title of 
Mignon^s Cat. This painter died in 1 679, aged only 40. 

MIGRATION, the passage or a removal of a thing 
out of one place into another. x 

Mioeation (f R/rc/s.— It has been generally be-MigimtMB 
lieved, that many different kinds of birds annually pass}^*}?”^ 
from one country to another, and spend tbe summer or^*^**** 
tbe winter where it is most apeeable to them \ and 
that even tbe birds of our own island will seek the most 
distant southern regions of Afirica, when directed hy 
a peculiar instinct to leave their own country. It has 
long been an opinion pretty generally received, that 
swallows reside during the winter season in the warm 
southern regions \ and Mr Adanson particnlarly relates 
his having seen them at Sene|^ when they were obli- 

S d to leave this country. But besides the swallow, 
r Pennant eninnerates many other birds which mi- 
grate from Britain at different times of tbe year, and 
are then to he found in other countries \ alter which 
they again leave these countries, and return to Britain. 

Tbe reason of these migrations he siq^poses to he a de- 
fect of food at certain seasons of the year, or the want 
of a secure asylum from the persecution of roan during 
the time of courtship, incubation, and nutrition. The 
following is his list of the migrating species. ^ 

I. Crows. Of this genus, the hooded crow migrates gMs 
regularly with the woAcock. It inhabits North Bri-mignte. 
tain the whole year ; a few are said annually to breed 
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on Dartmoor, in Devonshire, It bree^ 

* ■— y den and AusUia : in some of the Swedish provinces it 

only shifts its qaarters, in others it resides throughout 
the year. Our author is at a loss for the summer re- 
treat of those which visit us in such numbers in winter^ 
and quit our country in the spring j and for the reason 
why a bird, whose food is such that it may be found at 
all seasons in this country^ should leave us. 

2. Cuckoo^ Disappears early in autumn ^ the retreat 
of this and the following bird is quite unknown to us* 

3. Wryneck. Is a bird that leaves us in the winter. 
If its diet be ants alone, as several assert, the cause of 
its migration is very evident. This bird Reappears be- 
fore winter, and revisits us in the spring a little earlier 
than the cuckoo. 

4. Hoopoe. Comes to England but by accident ^ 
Mr Pennant once indeed heard of a pair that attempt- 
ed to make their nest in a meadow at Selbome, Hamp- 
shire, but were frightened away by the curiosity of people. 
It breeds in Germany. 

5. Grom. The whole tribe, except the quail, lives 
here all the year round : that Inrd either leaves us, or 
else retires towards the sea coasts. 

6. Pigeon*. Some few of the ring doves breed 
here } but the' multitude that appears in the winter is 
so disproportioned to what continue here the whole 
year, as to make it certain that the greatest part quit 
the country in the spring. It is most prob^le they 
go to Sweden to breed, and return from thence in au- 
tumn j as Mr Ekmark informs us they entirely quit 
that coonti^ before winter. Multitudes of the com- 
mon wild pigeons also make the northern retreat, and 
visit us in winter \ not but numbers breed in the high 
cliffs in all parts of this island. The turtle also pro- 
bably leavesns in tbe winter, at least changes its place, 
removing to tbe southern countries. 

•j.. Stare. Breeds here. Possibly several remove to 
other countries for that purpose, since the produce of 
those that continue bera seems unequal to the clouds 
of them that appear in winter. It is not unlikely that 
many migrate into Sweden, where Mr Berger observes 
they return in spring. 

8. Thrushes. The fieldfare and the redwing breed 
and pass their summers in Norway and other cold coun- 
tries ; their food is berries, which, abounding in our 
kingdoms, tempts them here in the winter. 'I^ese two 
and the ^yston crow are the only land birds that re- 
gularly ana constantly migrate into England, and do 
not breed here. The hawfinch and crossbill come here 
at such uncertain times as not to deserve the name . of 
birds of passage. 

9. Chatterer. The chatterer appears annually about 
Edinburgh in flocks during winter ^ and feeds on the 
berries of the mountain ash. In South Britain it is an 
accidental visitant. 

10. Grosbeaks. The grosbeak and jcrossbill come 
here but seldom ; they breed in Austria. The pine 
grosbeak probably breeds in the forests of the Higl^ 
lands of S^tland. 

11. Bunting^., All the genus Inhabits. England 
throughout ; the year; except the greater brambling, which 
is forced here from the north in very severe seasons. 

12. Finches. All continue in some parts of these 
kingdoms, except the fiskin, which is an irregular visi- 
tant, said to come from fiussia- The .lixi^ts shift 
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also in 8we- their quarters, breeding in one part of this island, and Migration. 

remove with their young to others. All finches feed "v* * 
on the seeds of plants. 

1 3. Larks^y^catchers^ wag-tails^ and warblers. All 
of these feed on insects and worms \ yet only part of 
them quit these kingdoms ; though the reason of mi-' 
gration is tbe same to all. Tbe nightingale, black- 
cap, fiy>catcher, willow-wren, wheat-ear, and white- 
throat, Jeave us before winter, while the same and de- 
licate golden-crested wren braves our severest frosts. 

The migrants of this genus continue longest in Great 
Britain in the southern counties, tbe winter in those 
parts being later than in those of the north ^ Mr 
Stillingfleet having observed several wheat-ears in the 
isle of Purbeck on tbe i8tb of November. As these 
birds are incapable of very distant flights, Spain, 
or tbe south of France, is probably their winter asy- 
lum. 

14. Swallows and goatsucker. Every species disap- 
pears at the approach of winter. 



Water-Fowl. 

On the vast variety of water fowl that frequent Water- 
Great Britain, it is amazing to reflect bow few are Ibwi 
known to breed here ; tbe cause that principally urges 
them to leave this connti^, seems to be not merely the 
want of food, but tbe desire of a secure retreat. Our 
country is too populous for birds so shy and timid as 
tbe bulk of these are : when mat part of ocgr island- 
was a mere waste, a tract of woods and fen, doubt- 
less many species of birds (which at this time mi- 

S ate) remained in security throughout the year.-— 

^rets, a species of heron now scarcely known in 
this island, were in former times in prodigious plen- 
ty ; and the crane, that has totally forsaken this coun- 
try, .bred familiarly in our marshes; their place of 
incubation, as well as of all other cloven -footed wa- 
ter-fowl (the heron excepted), being on the ground, 
and exposed to every one. As rural economy increased 
in this country, these animals were more and more di- 
sturbed ; at length, by a series of alarms, they were ne- 
cessitated to seek, daring tbe summer, some lonely safe 
habitation. 

On the contrary, those that build or lay in the al- 
most inaccessible rocks that impend over 'the British 
seas, breed there still in vast numbers, having little to 
fear from the approach of mankind : the only disturb- 
ance they meet with in general being from tbe despe- 
rate attempts of some few to get theixv eggs. . 

Cloven-footeb Water-fowl. 

15. Hetons. The white heron is an uncommon: 
bird, and visits us at uncertain seasons ; the common 
kind and tbe bittern never leave us. 

16. Curlews. The curlew breeds sometimes on our 
mountains : but, considering tbe vast flights that app 
pear in winter, it is probable that the greater part 
retire to other countries : the wbimbrel breeds on the 
Grampian bills^' in tbe neighbourhood of lovercauld'. 

17. Snipes. , Tbe woodcock breeds in the moist 
woods of Sweden, and . other cold countries. Some 
snipes breed here,, but the greatest part retire else- 
where : as do every other species of this genus. 

18 Sandpipers. The lapwing continues here the 
whole year : the ruff breeds here, hot retires in winter^ 

the 
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:\H;,vaiIon. tilt' redsliank and sandpiper breed in tbls country, and 
v'— ^ reside here. All the otIiej*s absent themselves during 
summer. 

19. Plovers and oi/sfcr-catcher. The long-legged 
plover and sanderling visit us only in winter; the dot- 
trel appears in spring and in autumn ; yet, what is very 
singular, we do not find it breeds in South Britain. 
The oyster-catcher lives with us the whole year. The 
Norfolk plover and sea-lark breed in England. The 
green plover breeds on the mountains of the north of 
England, and on the Grampian hills. 

\Ve must here remark, that every species of the ge- 
nera of curlews, woodcocks, sandpipers, and plovers, 
that forsakes us in the spring, retires to Sweden, Po- 
land, Prussia, Noi*way, and Lapland, to breed : as soon 
as the young can fly, they return to us again, because 
the frosts which set in early in those countries totally 
deprive them of the means of subsisting ; as^ the dry- 
ness and hardness of the ground, in general, during our 
summer, prevent them from penetrating the earth witli 
their bills, in search of worms, which are the natural 
food of these birds. Mr Ekmark speaks thus of the 
retreat of the whole tribe of cloven-footed water-fowl 
. out of his country (Sweden) at the approach of win- 
ter ; and Mr Klein gives much the same account of 
those of Poland and Prussia. 

20. Rails and gallinules* Every species of these two 
genera continues witii us the whole year ; the land-rail 
excepted, which is not seen here in winter. It likewise 
continues in Ireland only during the summer months, 
when they are very numerous, as Mr Smith tells us in 
the History of Waterford,' p. 336. Great numbers ap- 
pear in Anglesea the latter end of May ; it is supposed 

' that they pass over from Ireland, the passage between 
the two islands being but small. As we have instances 
of these birds lighting on ships in the Channel and the 
bay of Biscay, we may conjecture their winter quarters 

. to be in Spain. 

FiNNED-FOOTEIi WaTER BiRBS. 

21 . PAalaiy^es. Visit us but seldom ; their breeding 
place is Lapland, and other arctic regions. 

22. Grebes. The great crested grebe, the black and 
white grebe, and little grebe, breed with us, and never 
migrate ; the others visit us accidentally, and breed in 

, Lapland. 

WEB-EO0TED BfRDS. 

23. Avoset. Breed near Fossdike in Lincolnsbine, 
but quit their quarters in winter. They are then shot 
in difierent parts of the kingdom, which they visit, not 
regularly, but accidentally. 

24. Auks and guillemots. The great auk or pinguin 
sometimes breeds in St Kilda. ' The auk, the guillemot, 
and puffin, inhabit most of the maritime cliffs of Great 
Britain, in amazing numbers, during summer. The 

^ black guillemot breeds in the Bass isle, and in St Kilda, 
and sometimes in Llandidno rocks. We^are at a loss 
for the breeding place of the other secies ; neither can 
we be very certain of the winter residence of Any of 
them, excepting ^f the lesser guillemot and black-billed 
auk, which, during winter, visit in vast flocks the frith 
of Forth. 

25. Divers. These chiefly breed in the lakes 6f 
Bweden and Lapland, and in some countries near the 

2 



pole ; but some of the red-throated divers, the nortfiem wj^ation 
and the i tuber, may breed in the north of Scotland and y —/ 
its isles. 

26. Terns. Every species bre^s here ; but leaves 
us in the winter. 

27. Petrels. The fulmar breeds in the isle of St 
Kilda, and continues there the whole year except Sep- 
tember and part of October : the shearwater visits the 
isle of Man in April; breeds there and, leaving it in 
August or the beginning of September, disperses over 
all parts of the Atlantic ocean. The stormflneh is 
seen at all distances from land on the same vast wiitejy 
tract ; nor is ever found near the shore except by some 
very rare accident- unless in the breeding season. Mr 
Pennant found it on some little rocky isles oflf the north 
of Skye. It also breeds in St Kilda. He also suspects 
that it nestles on the Blasquet isles off Kerry, and that 
it is the gourder of Mr Smith. 

28. Mergansers. This whole genus is mention^ 
among the birds that flil the Lapland lakes during sum- 
mer. Mr Pennant has^seen the young of the red-breast- 
ed in the north 6f Scotland : a few of these, and perhaps 
of the gMsanders, may breed there, 

29. Ducks. Of the numerous species that form this 
genus, we know of fbw that breed here : The swan and 
gc^sse, the shield duck, the eider duck, a few shovelers, 
garganies, and teals, MXid a very small portion of the 
wild ducks. 

Tlie rest contribute 4 o form that amazing multi- 
tude of water-fowl that annually repair from most parts 
of Europe to the woods and lakes of Lapland and 
other arctic regions, there to perform the functions of 
incubation and nutrition in full security. They and 
their young quit their retreat in September, and dis- 
perse themselves over EuVOpe. With us they make 
their appearance the begihning of October ; circulate 
first round our shores 5 aud^ when compelled by severe 
frost, betake themselves to our lakes and rivers. Of 
the weh-fobted fowl there are some of hardier consti- 
tutions thaw others : these endure the ordihary winters 
-of the more northern countries ; but \Vhen the cold 
reigns there with more than common rigour, they repair 
for shelter to these kingdoms : this regulates the ap- 
pearance of some of the divet kihd, as alfeo of the tvild 
swans, the sirallow-tailed shield duck, and the difierent 
.sorts of goosanders which then visit ouf coasts. Barenta 
found the barnacles with their nests in great numbers 
in Nova Zembla. (Collect. Voy. Dutch East^ India 
Companyy^xoj 1703, p. 19.). ClUsius, in his 368. 
also observes, that the Dutch discovered them on the 
rocks of that country and in W^aygate straits. They, 

, as well as the other species of wild geese, go very far 
north to breed, as appears from the histories of Green- 
land add Spitzbergen, by Egede and Crantz. These 
birds seem to make Iceland a resting place, as Horke- 
bow obseiwes ; few continue there to breed, but only 
vbit tiiat island in the spring, and afier a short stay re- 
tire still further north. 

30. Corvorants. The^corvorant and shag breed on 
most of onr high rocks : the gannet in some of the 
Scotch isles and on the coast of Kerry : the 'two first 

. continue on our shores the whole year. The gannet 
disperses itself all round the seas of Great Britain, in 
pursuit of the herring and pilchard, and even as fiv as 
the Tagus to prey on the s^ina. 

But 
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numerous species of fowl here enumerat- 
— V— ed, it may be observed how very few intrust them- 
4 selves to us in the breeding season, and what a distant 
b ^ flight they make to perform the first great dictate of na- 
coantry. tore. 

There seems to be scarcely any but what we have 
traced to Lapland, a country of lakes, rivers, swamps, 
and alps, covered with thick and gloomy forests, that 
aflbrd shelter during summer to these fowls, which in 
winter disperse over the greatest part of Europe. In 
th<»e arctic regions, by reason of the thickness of the 
woods, the ground remains moist and penetrable to the 
woodcocks, and other slender-billed fowl : and for die 
web-footed birds, the waters aflford larvae innumerable 
of the tormenting gnat. The days there are long ^ and 
the beautiful meteorous nights iudnlge them with every 
opportunity of collecting so minute a food : whilst man- 
lund is very sparingly scattered over that vast northern 
waste. 

Why then should Linnaeus, the great explorer of 
these ime deserts, be amazed at the naiads of water- 
fowl that migrated with him out of Lapland ? which 
exceeded in multitude the army of Xerxes ^ covering, 
for eight whole days and nights, the surface of the river 
Calix ! His partial observation as a botanist, would 
confine their food to the vegetable kingdom, almost 
denied to the Lapland waters ^ inattentive to a more 
plenteous table of insect food, which the all-bountiful 
Creator had spread for them in the wilderness. It may 
be remarked, that the lakes of mountainous rocky 
countries in general are destitute of plants: few or 
none are seen on those of Switzerland *, and Limisens 
makes the same observation in respect to those of Lap- 
land } having, during his whole tour, discovered only 
a single specimen of a lemma trisetdea^ or ** ivy-leaved 
dnek^s meat,** Flora Lap. N® 470. \ a few of the scir^ 
pus Uscusiris^ or bulmsh,** i8r; the aiopecurus 
genkulatus^ or ** flote foxtail-grass,** N* 38. \ and the 
ranunculus aquatilts^ 234. } which are all be enu- 
merates in his Prolegomena to that excellent perform- 
^ ance. 

AiffmtsAs We shall afterwards state the principal arguments for 
H»sst an- and against the migration of swallows } but here we 
shall ffWc a short alratract of the argumeots used by the 
Hon. Daincs Barrington against the migration of birds 
in general, from a paper published by him in the 6zd 
volume of the Philosophical Transactions. This gen* 
tleman denies that any well-attested instances can be 
produced of this supposed miction ^ which, he thinks, 
if there were,any such periodical flight, could not possi- 
bly have escaped the ftequent observation of seamen. 

It has indeed been asserted that birds of passage become 
invisible in their flight, because they rise too high in the 
air to be perceived, and because they choose the night 
for their passage. The author, however, expresses bis 
doobts ** whether any bird was ever seen to rise to a 
greater height than perhaps twice that of St Paul*s 
cross ^** and be further endeavours to show, that the 
extent of some of these supposed migrations (from the 
nortiieni parts of Europe, for instance, to the line) is 
too great to be accounted for, by having recourse to the 
argument founded on a nocturnal passage. 

The author next recites, in a chronological order, 
all the instances that he has been able to collect, of 
l>irds having been actually seen by mariners when they 
VoL. XIV. Part L i 
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were crossing a large extent of sea ; and he endeavours Migration, 
to show that no stress can be laid on the few casual ^ "" v 
observations of this kind that have been produ^d in 
support of the doctrine of a regular and periodical mi- 
gration. 

Mr Barrington afterwards proceeds to invalidate M. 
Adanson*s celebrated observation with respect to. the 
migration of the swallow in particular, and which has 
been considered by many as perfectly decisive of the 
present question. He endeavours to show that the four 
swallows which that naturalist caught, on their settling 
upon his ship, on the 6th of October, at about the dis* 
tance of 50 leagues from the coast of Senegal, and 
which he supposes to have been then proceeding fiom 
Europe to pass the winter in Africa, could not be true 
Europcau swallows ^ or, if they were, could not have 
been on their return from Europe to Africa. His ob- 
jections are founded principally on some prooft which 
he produces of M. AdansoQ*8 want of accoracy on this 
snbject, which has led him, in the present instance, to 
mistake two African species of the swallow tribe, de- 
scribed and engraved by Brisson, for European swallows, 
to which they bear a general resemblance ^ or grant- 
ing even that they were European swallows, he con- 
tends that they were flitting from the Cape de Verd 
islands to the coast of Africa j to which short flight, 
however, they were unequal, and accordingly fell into 

the sailors hands.**— We shall here only add, in oppo- of 
sition to the remarks of Mr Barrington, the following ®^^^®*?^* 
observations of the Rev. Mr White* in a letter to 
Pennant on this subject. * 

^ We must not (says be) deny migration in general ^ Arguments 
because migration certainly docs subsist in some places, support 
as my brother in Andalusia has fully informed roe. 
the motions of these birds he has ocular demonstration, 
for many weeks together, both spring and fail : during 
which periods myriads of the swallow kind traverse the 
Straits from north to sooth, and from south to north, 
according to the season. And these vast migrations 
consist not only of hirundines, but of bee-birds, hoo- 
poes, oro pendolos or golden thrushes, &c. &c. and 
also of many of our soft-billed summer birds of passage j 
and moreover of birds which never leave us, such as all 
the various sorts of hawks and kites. Old Belon, 200 
years ago, gives a curious account ef the incredible 
armies of hawks and kites which be saw in the spring 
time traversing the Thracian Bosphorus from Asia to 
Europe. Besides the above mentioned, he remarks 
that the procession is swelled by whole troops of eagles 
knd vultures. , 

Now it is no wonder that birds residing in Africa 
should retreat before the sun as it advances, and retire 
to milder regions, and especially birds of prey, whose 
blood being heated with hot animal food, are inore im- 
patient of a sultry climate : but then I cannot help 
wondering why kites and hawks, and such hardy birds 
as are known to defy all the severity of England, and 
even of Sweden and all northern Europe, should want to 
migrate from the south of Europe, and be dissatisfied 
with the winters of Andalusia. 

It does not appear to me that much stress may be 
laid on the diflSculty and hazard that birds must run in 
their migrations, by reason of vast oceans, cross winds, • 

&c. *, because, if we reflect, a bird may travel from 
England to the equator without launching out and ex- 
L posing 
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miction, posing itself to boundless sens ^ and tbat bj crossing tb^ 

» " V " " ^ water at Dover and again at Gibraltar. And I with 
the more confidence advance ibis obvious reosark, be- 
cause my brother has always found that some of bis 
birds, and particularly the swallow kind, are very spa- 
ring of their pains in crossing the l^editerranean : for 
when arrived at Gibraltar, they do not, 

■ ■■ — * * rang’d in figure, wedge their way, 

, , and set forth 

Their airy caravan high over seas 

** Flying, and over lands with mutual wing 
Easing their flight” — MiLTOK. 

but scout and hurry along in little detached parties of 
six or seven in a company $ and sweeping low, just over 
the surface of the land and water, direct tbeir course to 
the opposite continent at tbe narrowest passage they can 
find. They usually slope across tbe bay to the south- 
west, and so pass over opposite to Tangier, which it 
seems is tbe narrowest space. 

** In former letters we have considered whether it 
was probable that woodcocks in moon-shiny nights 
cross the German ocean from Scandinavia. As a proof 
that birds of less speed may pass tbat sea, considerable 
as it is, I shall relate the following incident, which, 
though mentioned to have happened so many years 
ago, was strictly matter of fact :«*A8 some people^ 
were sboottl^ in the parish of Trotton, in the county 
of Sussex, they killed a duck in tbat dreadful winter 
1708-9, with a silver collar abont its neck (1 have 
read a like anecdote of a swan), on which were en- 
graven the arms of tbe king of Denmark. This anec- 
dote the rector of Trotton at tbat time has often told 
to a near relation of mine ; and, to tbe best of my re- 
membrance, tbe collar was in tbe possession of tbe rec- 
tor. 

** At present I do not know any body near tbe sea 
side that will take the trouble to remark at what time 
of tbe moon woodcocks first come. One thing 1 used 
to observe when I was a sportsman, that there were 
times io which woodcocks were so sluggish and sleepy 
that the^ would drop again when flushed just before 
tbe spaniels, nay, just at the muzxle of a gun that bad 
been fired at them : whether this strange laziness was 
the effect of a recent fatiguing jooroey, 1 shall not pre- 
tumc to cay. 

** Nightingales not only never reach Northumber- 
land and Scotland, but also, as 1 have been always told, 
Devonshire and Cornwall. In those two last counties 
we cannot attribute the failure of them to the want of 
warmth : tbe defect in the west is rather a presumptive 
argument that these birds come oyer to us from the 
continent at the aarrowest passage, and do not stroll so 
y far westward.” 

I^otstion, ~ Upon tbe subject of the migration of the swallow 
there are three opinions. Some say thaX it migrates to 
fwanows in ® warmer climate ; some, that it retires to hollow trees 
and caverns^ where it lies in a torpid state ; and others 
have aflirmed, tbat it lies in tbe same state in the bot- 
tom of lakes and under tbe ice. The first opinion is 
mpported by Marsigli, Ray, Willoughby, Catesby, 
Reaumur, Adaason, Boffon, &c. Tbe m*st and second 
opinion are both adopted by Pennant and White. The 
third IS sanctioned by Schsefler, Hevelios, Derham, 
Klein, EUis, Linomns, Kalm : and the second and 



third have been strongly defended by tbe honourable MlgrAtiow 
Daines Barrington. 

Though wo cannot help giving a preference to tbat 
opinion which appears tbe most probable, yet we do not 
think tbat any one of them is established upon such evi- 
dence as so curious a subject requires, and as tbe advan- 
ced state of natural history would lead us to expect. 

We shall therefore state tbe arguments upon which each 
opinion is founded as fairly and distinctly as we can, 
and as often as possible in tbe very words of their re- 
spective advocates. By doing so, we shall place tbe 
whole subject before tbe eyes of our readers, who will 
thus have an opportunity of examining it attentively, 
and of making such observations and experiments as may 
lead to tbe truth. g 

Those who assert that the swallow migrates to a war-Fint opi- 
mer country in winter, argue in this manner: ThatnionttAtod. 
many birds migrate, is a fact fully proved by the obser-^^ ^ 
vations of natural historians. Is it not more I«‘obablc,J^JJ*^ 
therefore, that swallows, which disappear regularly miitf t 
every season, retire to some other country, than tbat 
they lie in a state of torpor in caverns or lakes ? But 
this opinion does not rest on probability, it is fonnded 
on facts. 

We often see them collected in great flocks on chur- 
ches, rocks, and trees, about the time when they an- 
nually disappear. Tbe direction of tlieir flight has been 
observed to be southward. Mr White, the ingenious 
historian of Selbome, travelling near the coast of 
British Channel one morning early, saw a flock ofp, ' 
swallows take tbeir departure. At the beginning of hia^ 
journey lie was environed with a thick fog •, but on a 
large wild beatli the mist began to break, and discover- 
ed to him numberless swallows, clustered on the stands 
ing bushes, as if they bad rousted there : as soon as the 
sun burst out, they were instantly on wing, and with aa 
easy and placid flight proceeded towards the sea. After 
this be saw no more flocks, only now and then a straggler. 

Mr Laskey of Exeter observed attentively the direc- 
tion which a flock of swallows took in tbe autumn of 
^793* of Sept, about seven o’clock in the 

morning, the wind being easterly, accompanied with a 
cold drizzling rain, Mr Laskey’s boose was entirely 
covered with house-swallows. At intervals large flocks 
arrived aod joined tbe main body, and at tbeir ar- 
rival an unusual chirping conuneoced. The appear- 
ance of the whole company was so lethargic, tbat be 
found it an easy matter to catch a considerable number Gent Miif. 
of them, which he kept in a room all that day. ‘ By/or 1796. 
heating the room they all revived : be opened four of 
them, and found their stomachs quite full. The maim 
body occupied tbe bouse top all day, except for two 
hours. About half an hour after nine in the morning 
of tbe 23d, there was a great commotion, with very 
loud chirping, and williin a few minutes afrer, tbe 
whole multitude took their flight, in a direct south-eaat 
direction, having ascended to a great height in the at- 
mosphere. He let go the birds which he bad caught, 
at certain lutervab till four o’clock, aud they all 
toward the same quarter. 

Not only has the direction of their flight been obser- 
ved, but they have also been found on tbeir passage at 
a great distance from land. Mr Adaubon iuforois us, 
that about 50 leagues from the coast of Senegal four 
fwallows setded upon tbe ship on tbe 6tb of October ; 

that 
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that ihesc birds were taken \ and that he knew them to 
* be European swallows, which, he conjectures, were 
returning to the coast of Africa* Sir Charles Wager’s 
fhilmpki authority may also be appealed to : Returning home 

tai Trm- (says be) in the spring of the year, as 1 came into 
soondings in our channel, a great flock of swallows 
came and settled on all my rigging \ every rope was 
covered, they hung on one another like a swarm of 
beesj the decks and carving were filled with them. 
They seemed almost famished and spent, and were only 
feathers and bones % but, being recruited with a night’s 
rest, took their flight in the morning.” This vast fa- 
ttgue proves that their journey most have been very great, 
constdering the amazing swiftness of these birds : in all 
probability they bad crossed the Atlantic ocean, and 
were returning from the shores of Senegal, or other parts 
of Africa % so that this account from that most able and 
honest seaman, confirms the later information of Mr 
Adansoo. 

Mr Kahn, who is an advocate for the opinion that 
swallows lie immersed in lakes during winter, acknow- 
ledges that in crossing the Atlantic from Europe a 
sw^low lighted on the ship on the 2d September, when 
ft bad passed only two-thirds of the ocean. Since, 
therefore, swallows have been seen assembled in great 
^ ^ flocks in autumn flying off in company towards southern 
dimes, since they have been found both in their passage 
from Europe and returning again, can there be any 
doubt of their annual migration ?-»Mr Barrington’s 
objections to thU opinion have been noticed above in 

Second opi- The second notion (says Mr Pennant) has great anti- 
iffiity on its side. Aristotle and Pliny give k as their 
iT^venif belief, that swallows do not remove very far from their 
in a torpid Summer habitation, but winter in the hollows of rocks, 
^ ‘ and during that time lose their feathers. The former 
paK of their opinion has been adopted by several inge- 
nious men ^ and of late several proofs have been brought 
of some species, at least, having been discovered in a 
torpid state. ^ Collinson favoured ns with the evi- 
dence of three gentlemen, eye-witnesses to numbers of 
sand martins being drawn out of a cliff on the Rhine, 
in the month of March 1762. And the honourable 
Daines Barrington communicated to us the following 
fact, on the auroority of Lord Belbaven, That numbers 
of swallows have been found in old dry walls and in 
sand-hills near his Lordship’s seat in East Lothian ; not 
once only, but from year to year j and that when they 
were exposed to the wantitb of a fire, they revived. 
We have also beard of the same annual discoveries near 
Morpeth in Northumberland, but cannot speak of them 
with the Same assurance as the two former : neither in 
the two last instances are we certain of the particular 
species. 

“ Other witnesses crowd on ns to prove the residence 
uf those birds in a torpid state during the severe season. 
First, in the chalky cliffs of Sussex ^ as was seen on the 
fall of a great fragment some years ago. Secondly, In 
a decayed hollow tree that was cut down, near Dblgel- 
li, in Merionethshire. Thirdly, In a cliff near Whitby, 
Yorkshire ; where, on digging out a fox, whole bushels 
of swallows were found in a torpid condition. And, 
lastly. The reverend Mr Conway of Sychton, Flint- 
shire, was 80 obliging as to communicate the following 
fact : A few years ago, on looking down an old lead- 



[ 83 3 



M I G 



Tot. ii 

*•150. 



Aline in that county, be observed numbers of swallows Migiatiea. 

eliuging to the timbers of the shaft, seemingly asleep ^ 

and on flinging some gravel on them, they just moved, 

but never attempted to fly or change their place : this 

was between All Saints and Christmas. ^ , 

** These are doubtless the lurking places of the later 
hatches, or of those young birds which are incapable of 
distant migrations. There they continue insensible and 
rigid ; but like flies may sometimes be reanimated by 
an unseasonable bot day in the midst of winter : for very 
4 iear Christmas a few appeared on the moulding of a 
window of Merton college, Oxford, in a remarkably 
warm nook, which prematurely set their blood in mo- 
tion, having the same effect as laying them before a 
fire at the same time of year. Others have been known 
to make this premature appearance } bot as soon as the 
cold natural to the season returns, they withdraw again 
to their former rctreata, 

** The above are circumstances we cannot bot assent 
to, though seemingly contradictory to the common course 
of nature in regard to other birds. We must, therefore, 
divide our belief relating to these two so different opi- 
nions ^ and conclude, that one part of the swallow tribe 
migrate, and that others have their winter quarters 
near home, if it should be demanded, why swallows 
alone are found in a torpid state, and not the other 
many species of soft-billed birds, which likewise dis- 
appear about the same time ? reasons might be assign- 

... . «o 

The third opinion we shall state and support in the Tbiid opi- 
words of Mr Kaliti. Natural history (says he)^ asujon* that 
all other histories, depends not always upon the 
sic degree of probability, but npon facts founded on the 
testimony, of people of noted veracity Swallows are 
seldom seen sinking down into watery swallows have 
not such organs as frogs or lizards, which are torpid 
during winter^ ergo, swallows live not, and cannot 
live, under water.— This way of arguing, 1 believe^ 
would carry us, in a great many cases, too far : for 
though it is not clear to every one, it may however be 
true ^ and lizards and frogs are animals of a class widely 
different from that of birds, and roust therefore of course 
have a different structure ; hence it is they are classed 
separately. The bear and marmot are in winter in a 
torpid state, and have, however, not such organs as 
lizards and frogs and nobody dopbts of their being, 
during some time, in the most rigid climates, in a tor- 
pid state : for the Alpine nations hunt the marmots 
frequently by digging their holes up ; and find them so 
torpid, that they cut their throats, without their reviv- 
ing or giving the least sign of life during the operation^ 
but when the torpid malmot is brought into a warm 
room, and placed before the fiie, it revives from its 
lethargy. The question must therefore be decided by 
facts j nor are these wanting here. Dr Wallerius, the 
celebrated Swedish chemist, informs us. That he has ^ 

seen, more than once, swallows assembling on a reed, 
till they were all immersed and. went lo the bottom^ 
this being preceded by a dirge of a quarter of an hour’s 
length. He attests likewise, that be had seen a swallow 
caught daring winter out* of a lake with a net, drawn^ 
as is common in northern coqntries, under the ice \ this 
bird was brought into a warm room, revived, fluttered 
about, and soon after died. 

Klein applied to many farraers-general of the 
L 2 king 
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Migration, king of Prossla^s domains^ who bad great lakes In their 
‘ districts, the fishery In them being a part of the revenue. 

In winter the fishery thereon is the most considerable 
under the ice, with nets spreading more than 200 or 
300 fathoms, and they are often wound by screws and 
engines on account of their weight. All the people 
that were questioned made affidavits upon Oath before 
the magistrates. First, The mother of the countess 
Lehndorf said, that she bad seen a bundle of swallows 
brought from the Frishe-Haff (a lake communicating 
with the Baltic at Pillaw), which, when brought into 
a moderately warm room, revived and fluttered about. 
Secondly, Count Sebileben gave an instrument on 
stamped paper, importing, that by fishing on the lake 
belonging to his estate of Gerdauen In winter, he saw 
several swallows caught in the net, one of which be 
took up In his hand, brought it Into a warm room, 
where it lay about an hour, when it began to stir, and 
half an hour after, It flew about in the room. Thirdly, 
Farmer-general (Amtman) Witkouski made affidavit, 
that, in the year 1740, three swallows were brought 
up with the net in the great pond at Didlacken ^ in the 
year 1741, he got two swallows from another part of 
the pond, and took them home (they being all caught 
in his presence) ^ after an bourns space they revived 
all in a warm room, fluttered about, and died in three 
hours after. Fourthly, Amtman Bonke says, that 
having had the estate of Kleskow in farm, he had seen 
nine swallowa brought up in the net from under the ice, 
all which be took into a warm room, where he distinct- 
ly observed how they gradually revived j but a few 
hours after they all died. Another time his people got 
likewise some swallows in a net, but he ordered them 
to be again thrown into the water. Fifthly, Andrew 
Rutta, a master fisherman at Oletsko, made affidavit, 
in 1747, that 22 years ago, two swallows were taken 
up by him in a net, under the ice, and, being brought 
into a warm room, they flew about. Sixtmy, Jacob 
Kosiulo, a master fisherman at Sti*adauen made affidavit, 
that, in 1736, he brought up in winter, in a net, from 
under the ice of the lake at Raski, a seemingly dead 
swallow, which revived in half an bourns time in a 
warm room; and be saw, in a quarter of an hour after, 
the bird grow weaker, and soon after dying. Seventh- 
ly, I can reckon myself (says our author) among the 
eye-witnesses of this paradox of natural history. In the 
year 17359 being a little boy, 1 saw several swallows 
brought in winter by the nshermen from the river 
Vistula to my father’s house ; where two of them were 
brought into a warm room, revived, and flew about. I 
saw them several times settling on the warm stove 
( which the northern nations have in their rooms) ; and 
I recollect well, that the same forenoon they died, and 
I had them, when dead, in my hand. In the year 
1754, after the death of my uncle Godefroy Wolf, 
captain in the Polish regiment of foot guardis, being 
myself one of his heirs, I administered for ray co-heirs 
several estates called the Starosty of J^ischau^ in Polish 
Prussia, which my late uncle farmed under the king. 
In January, the lake of Lybshaw, belonging to these 
estates, bein^ covered with ice, 1 ordered the fishermen 
to fish therein, and in my presence several swallows 
were taken, which the fishermen threw in again ; but 
one I took op myself, brought it home, which was five 
1 



miles from thenc^ a#id it revived, but died about an Migrmtiefr 
hour after its reviving. u— y— ^ 

“ These are facts attested by people of the highest 
quality, bv some in public offices, and by othei-s who, 
though of a low rank, however, made these affidavits 
upon oath. It is impossible to suppose indiscriminately 
that they were prompted, by views of interest, to assert 
as a fact a thing which had no truth in it. It is there- 
fore highly probable, or rather incontestably true, that 
swallows retire in the northern countries, during winter, 
into the water, and stay there in a torpid state till the 
return of warmth revives them again in spring. The 
question therefore, I believe, ought for the future to 
l^ thus stated : The swallows in Spain, Italy, France, 
and perhaps some from England, remove to warmer 
climates ; some English ones, and some in Germany 
and other mild countries, retire into clefts and holes iu 
rocks, and remain there in a torpid state. In the cold- 
er northern countries the swallows immerse iu the sea, 
in lakes, and rivers ; and remain in a torpid state, 
under ice, during winter. There are still some objec- 
tions to this latter assertion, which we must remove. 

It is said. Why do not rapacious fish, and aquatic qua- 
drupeds and birds, devour these swallows ? The answer 
is obvious, swallows choose only such places in the 
water for their winter retreat as are near reeds and: 
rushes ; so that sinking dowa there between them and 
their roots, they are by them secured against the rapa- 
ciousness of their enemies. But others object. Why are 
not these birds caught in such fresh waters as are con- 
tinually harassed by nets P I believe the same answer 
which has been made to the first objection will serve 
for this likewise. Fishermen take care to keep witR 
their nets from places filled with reeds and rushes, for 
fear of entangling and tearing their net ; and thus the 
situation of swallows under water, is the reason that 
they are seldom disturbed in their silent winter retreats. 

What confirms this opinion still more is, that swallows 
were never caught in Prussia according to the above-^ 
mentioned affidavits, but with those parts of the net 
which passed near to the reeds and ru^es ; and some- 
times the swallows were vet fastened with their feet to 
a reed, when they were drawn up by the net. As to 
the argument taken from their being so long nnder 
water without corruption, I believe there is a real 
difierence between animals suffocated in water and 
animals being torpid therein. We have examples of 
things being a long time under water; to which we 
may add the intense cold of these northern regions, 
which preserves them. Who would have thought that 
snails and polypes might be dissected, and could repro- 
duce the parts severed from their bodies, if it was not a 
fact P Natural history ought to be studied as a collec- 
tion of facts, not as the history of our guesses or opi- 
nions. Nature varies in an infinite manner ; and Pro- 
vidence has diversified the instinct of animals and their 
economy, and adapted it to the various seasons and 
climates.” 

With Mr Kalm’s concluding observations we hearti- 
ly concur. Natural history ought to be studied as a tun oofla 
collection of facts ; and it was from this very notion to W de- 
that we have stated the above-mentioned opinions jo^***™*^ 
fully, and brought tether the facts which the 
advocates for each opinion have judged most proper 

supporting Bcnu 
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supportiug them. We are sensible of the great Impro- 
* babilitT 01 the third opinion, and know that many ar- 

gaments have been used to prove its absurdity : soch as 
these. The swallow is lighter than water, and therefore 
cannot sink j if it moults at all, it most moult under 
water during its torpid state, which is very improbable ^ 
there is no instance of land animals living so long un- 
der water without respiration. Many other arguments 
of the same sort have been advanced, and certainly af- 
ford a short way of deciding the question ^ but unless 
they were sufficient to prove the immersion of swallows 
a physical impossibility, they are of no force when op- 
posed to the evidence of testimony, if there be no cause 
to suspect the witnesses of inaccuracy or design. The 
true way to refute such an opinion is by accurate obser- 
vation and experiment. We have not heard of any ac- 
curate inquiries being made by philosophers in those 
nortbero countries where swallows are said to pass the 
winter under water. The count de Buflfon, indeed. 



none of tbe three opinions is supported by such evi- Migration; 
dence as to satisfy the mind completely. Opinions' -v— "* 
respecting events which happen every year ought to 
be confirmed by a great number of observations, and 
not by a few instances divested of almost all their con- 
comitant circumstances. Can no better proofs be 
brought to prove the migration of swallows than those 
of Adanson and Sir Charier Wager, or tbe circumstan- 
ces mentioned by Mr White and Mr Laskey respecting 
their disappearing? W^e ought not merely to know that 
some swallows have taken a southerly flight in autumn, 
that some have been found at a great distance from land 
in tbe spring, or in harvest ^ but we on^t to know to 
what countries they actually retire. Before we can 
rest satisfied, too, that it it a general fact that swallows 
remain in a torpid state daring winter, either in ca- 
verns or in the bottom of lakes, &c. we must have 
more proofs ^ we must know what species of swallows 
they are said to be, in what countries this event takes 



shot up some swallows in an ice-house by way of experi- 
ment, which died in a few days *, but as be does not tell 
us w^t precautions he took to make the experiment 
succeed, it is not entitled to any attention. 

Mr John Hunter made a very judicious experi- 
ment on the banks of the Thames, which as describ- 
wn*tAlb. ed by a correspondent in the Gentleman^s Ma^- 
xine, who asserts that he had it from Mr Hunter him- 
self. 

One year in tbe month of September, he prepared a 
room, with every accomnK>dation and convenience which 
he OQ^ contrive, to serve as a dormitory for swallows, 
if they were disposed to sleep in winter. He placed in 
f s tbe centre a larTO tub of water with twigs and reeds. 
Hr Bn- Slo, which reached to the bottom. In the comers of 



place, and several other circumstances of the same 
kind. 

We cannot help being of opinion that much remains Mtay 
to be done in order properly to ascertain what becomes ^hhigi yet 
of the swallows in Europe during winter. It would h® 
necessary, in the first place, to know accurately whato^erm^ 
are tbe countries in which swallows are found. 2. DodcUrmine 
they remain visible tbe whole year ? or, if they disap- thii point, 
pear, at what season does this happen, and when do 
they appear again ? 3. Do they ever appear while a 

strong north wind blows', or do they only come in 
great numbers with a south wind f We will endeavour 
to answer some of these questions in part •y but must re- 
mt, that all tbe information on this subject which we 
have been able to cull from the best writers in natural 



the room he contrived artificial caverns and holes, into 
which they might retire j and he laid on the floor, or 
’ suspended in the air, different len^hs of old wooden 
pipes, which had formerly been emjdoyed in conveying 
water through the streets, &c. 

When the receptacle was rendered as complete as 
possible, he then engaged some watermen to take by 
night a large quantity of the swallows that hang upon 
the reeds in the Thames about tbe time of their depar- 
ture. They brought him, in a hamper, a considerable 
number j and had so nicely hit the time of their cap- 
ture, that on the very day following there were none to 
be seen. 

He pat the swallows into the room so prepared, 
where they continned to fly about, and occasionally 
perch on the twigs, &c. But not one ever retired into 
the water, the caverns, boles, or wooden pipes, or shewed 
the least disposition to grow torpid, &c. In this situa- 
tion he let them remain till they all died but one. 
Tliis appearing to retain some vigour, was set at liber- 
ty *y when it ntonnted out of sight, and flew away. All 
birds lay dead scattered about the room $ but not 
one was found asleep or torpid, or had, if the corres- 
pondent remembers, so much as crept into any of tbe 
receptacles be had so provided. 

not This experiment was ingenious, and certainly does 
«fectave iieoder the doctrine of immersion mneb more improba- 
^ bie ; but it is not decisive ^ for it may still be urged 
by the advocates for that doctrine, as Mr Ksdm has 
done, that it ma^ onlv be in the colder countries where 
swallows retire into the water. We formerly said that 



history is verv scanty j and we merely give it by way 
of specimen, hoping that future observations will render 
it more complete. 

There are five species which visit Britain d'uring the A few im- 
summer months ; tbe common or chimney swallow, the portaat 
martin, sand martin, swift, and goat-sucker, i. Xhe^^*^^ 
chimney swallow frequents almost every part of the 
old continent ^ being known (says Dr Latham) from 
Norway to tbe Cape of Good Hope on the one side, 
and from Kamtsebatka to India and Japan on the other. 

It is also found in all parts of North America, and in 
several of tbe West Indian islands. In Europe it dis- 
appears during tbe winter months. It appears general- 
ly a little after the vernal equinox -y but rather earlier 
in the southern, and later in the northern latitudes. It 
adheres to the usual seasons with much regularity ; for 
though the months of February and March should be 
uncommonly mild, and April and May remarkably 
cold, it never deviates from its ordinary time. In the 
cold spring of 1740 some appeared in France before 
the insects on which they feed had become numerous 
enough to support them, and great numbers died f . f Bufon's 
In the mild and even warm ®pri^ of 1774 they 
peared no earlier than usual. They remain in some 
warm countries the whole year. Kolben assures ustoI. vi. 
that this is the case at the Cape of Good Hope 5 butP- 
(he says) they are more numerous In winter. Some 
birds of this species live, during winter, even in Eu- 
rope ; for example on the coast of Genoa, where they 
spend tbe night in the open country on the orange 
sbrnbs. 



2. The 
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BfignitiMi. 2. The martins are also widely diflased through the 
' old contineat j but the coimtries where they reside or 
visit have nut been marked hy naturalists with much 
attention. 3. The sand martins nre found in every part 
t IM. 547. of Europe, and frequently spend the winter in Malta 

Two bii^ of this species were seen in Perigord in 
France, on the 27th December 1775, when there was 
jj 484.^ soutb^y wind, attended with a little rain ]|. 4. The 
stp^t visits the whole continent of Europe ^ has also 
been observed at the Cape of Good Hope, and in Ca* 
roliiia in North America. The goat stickers are not 
very coinmon birds, yet are widely scattered. The^ 
are found in every country between Sweden and Afiri* 
ca they are found also in India. In April the south- 
west wind brings them to Malta, and in autumn they 
repass in great nombers. 

Transae- Mr Markwick of Catffield, near Battle in Sussex, 
item of the bas drawn up an accurate table, expressing the day of 
the month on which the birds, commonly called migra-> 
toLl ’ appeared in spring, and disappeared in autumn, 

for 16 years, from 1768 to 1783 inclusive. The ob- 
servations were made at Catsfield. From this table we 
abail extract the dates for five years, and add the very 
few observations which we have been able to collect re- 
apeeting the time when the swallow appears and disap- 
pears in other countries. 





First seen. 


Last seen. 


Chimney Swallow 
Martins 
Sand Martin 
Swift 


17^. 
April 14. 
14- 
May 7. 

178a 


October 2^ 
*5- 




Chimney Swallow 


November 3. 


Martins 


April 20. 


3* 


Sand Martin 


8. 


September 8. 


Swift 


May 6. 


8. 




1781. 




Cliimney Swallow 


April 8. 


October I5. 


Martins 


May 12. 


September 7. 


Sand Martin 


April 26. 


September i. 


Swift 


May 12. 


1 . 




1782. 




Chimney Swallow 


April 22. 


September i. 


Martins 


26. 


November 2. 


Sand Martin 


May 15. 


August 28. 


Swift 


1%. 


28. 




1783. 




Chimney Swallow 
Martins 


April 13. 
May I. 


November 6. 

6. 


Sand Martin 


July 25. 


September i. 


Swift 


May 13. 


November 6. 



Chim. SwaL Swifts Martins. S Mart. 

Jppear about 

f Huf on, lu Burgundy f Ap. 9. Ap 12. 

ibid. In Selbome, Hampshire \ Ap. 4. Ap 24. Ap. 30. 

t White's In South Zele, Devonshire ( 45. May i. May 15. 

Natural la Blackburn, Lancashire | 29. Ap- 2S. 

History In Lpsal in Sweden j May 9. 

Selbome. 

f Were tables of the same kind made in every different 

country, particularly within the torrid zone, it would 
be easy to determine the question which we have been 
considering To many, p^aps, it may not appear A 
-matter of such importaace as to be worth the labour. 

4 



We ack^wMge it to be rather a curious than an im- Mlgntfes. 
portant inquiry ^ yet it is one which most be highly Miguel, 
gratifying to every mind that can admire the wisdom » 
of the Great Architect of nature. The instinct of the 
swallow is indeed wonderful : it appears among us just 
Mt the time when insects become numerous •, and it con- 
tinues with us during the hot weather, in order to pre- 
vent them from multiplying too much. It disappears 
when these insects are no longer troublesome. It is ne- 
ver found in solitude ^ it is the friend of man, and al- 
vrays takes up its residence with us, that it may pro- 
tect our bouses and our streets firom l^ing annoyed widi 
awarms of files. 

Mioration of Fishes. Sec Clupea. 

St MIGUEL, or St Michael, one of the Azore 
islands, situated in W. Long. 25. 45. N. Lat. 38. 10. 

This island appears to be entirely volcanic. The best 
account we have of it hath been publinbed in the 68tk 
volume of the Philosophical Transactions by Mr Fran- 
cis Masson. According to him, thb productions difiFer 
greatly from those of Madeira, insomuch that none of 
the trees of the latter are found here, except the faya : 
it has a nearer affinity to Europe than Africa. The 
mountains are covered with the erica vulgaris, and an 
elegant evergreen shrub very Kke a pfaillyrea, which 
gives them a most beautiful appearance. 

It is one of tbe principal and most fertile of the Aza- 
rian islands, lying nearly east and west. Its length is 
about 18 or 20 leagues ^ its breadth unequal, not ex- 
ceeding five leagues, and in some places not more than 
two. It contains about 8o,eoo inhabitants. 

Its capital, the city of l^>nta del Guda, which con- 
tains about 12,000 inhabitants, is situated on tbe sooth 
side of the island, on a fine fertile plain country, pretty 
regularly built*, tbe streets straight, and of a good 
breadth. It is supplied with good water, which is 
brought about the distance of three leagues from the 
neighbouring mountains. Tbe churches and other 
religious edifices arc elegant and well built for such an 
island. There is a large convent of Franciscan friars 
and one of the order of St Au^stine, four convents 
for professed nuns, and three Ricolhimentos for young 
women and widows who are not professed. Tbe ves- 
sels anchor in an open road ; but it is not dangerons, 
as no wind can prevent their going to sea in case of 
stormy weather. 

The country round the city is plain for several 
miles, well cultivated, and laid out with good taste in- 
to spacious fields, which are sown with wheat, barley^* 

Indian com, pulse, &cc, and commonly produce an- 
nually two crops j for as soor as one is taken offj an- 
other is immediately sown in its place. Tbe soil is 
remarkably gentle and easy to work, being for the 
most part com|>o8ed of pulverized pomice stone. There 
are in the plains a number of pleasant country seats, 
with orchai^s of orange trees, which are esteemed the 
best in Europe. 

The second town is Ribeira Grande, situated on the 
north side of tbe island, containing about as many inha- 
bitants as the cityj a large convent of Franciscan 
friars, and one of nuns. It gives title to a count, cal- 
led the Conde Ribeira Grande^ who first instituted 
linen and woollen manufactories in tbe island. 

The third town is Villa Franca, on the south side 
of the island, about six leagues east of Ponta del Guda. 

It 
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It lias a convent of Franciscan friars and one of mins^ 
which contains about 300. Here, abotit half a mile 
frooi the dipre, lies a small island (Uhao)« which is 
kolloF ia the middle, and contains a fine bason with 
enij one entrance into it, fit to bold 50 sail of vessels 
secure from all weatlier ; at present k wants cleaning 
oat, as the winter rain washes down great quantities 
of earth into it, which has greatly diminished its depth. 
Hot vessels frequently anchor between this island and 
the inain. 

Besides these towns are several smaller, via. Alagao, 
Agoa de Pad, Brelanha, Fanaes de Ajuda, and a num- 
ber of hamlets, called ktgars or places^ 

About four leagues north-east from Villa Franca, 
lies a place called tbe Furnas, being a round deep valley 
in the middle of the east part of the island, surrounded 
with hi^ mountains, which, though steep, may be 
easily ascended ou horseback by two roads. Tbe 
valley is about five or six leagues in circuit. Tbe face 
of the mountains, whidb are very steep, is entirely co- 
vered with heaotiful eveigreens, viz. myrtles, laurels, a 
large qmcies of bilberry called uva de eerra^ 6 lc. and 
numberless rivulets of tbe purest water run down their 
sides. The valley below is well cultivated, producing 
wheat, Indian com, flax, dec. The fields are planted 
FDOod with a beautiful sort of poplars, which grow into 
pyramidal forms, and by their careless irregular disposi- 
tion, together with multitude of rivulets, which run. 
in all directions through the valley, a number of boil- 
ing fountains throwing up clouds of steam, a fine lake 
in tbe south-west part about two leagues round, compose 
a prospect the finest that can be imagined. In the bot- 
tom of tbe valley the roads are smooth and easy, there 
being no rocks, but a fine pulverized pumice stone that 
the earth is composed of. 

There are numerous hot fountains in diFerent parts 
of the valley, and also on tbe sides of the moun- 
tains : but the most remarkable is that called tbe cAal- 
deira^ sitaated in the eastern part of the valley, on a 
small eminence by the side of a river, on which is a 
bason about 30 feet diameter, where tbe water conti- 
nually bolls with prodigious fury. A fow yards dl- 
stant from it is a cavern in tbe side of tbe bank, in* 
which tbe water boils in a dreadful manner, throwing 
oot a thick, muddy, uoetuous water, several yards fron» 
its mouth witli a hideous noise. In tbe middle of the 
liver are several places where the water boUs up so hot, 
that a person cannot dip bis finger into it witkont beiag 
scalded ; also along its banks are several apertures, out 
Off whieli tbe steam rises to a considerable height, so 
hot that theie is no approaebing it wttb one’s hand : in 
other places, a person would think tliat 100 smiths 
bellows were blowiug altogether, and sulphureous 
steams issuing out in thousand of places ; so that na- 
tive sulphur is found in every chink, and tbe ground 
covert^d with it like boar fiwt ; even the bushes that 
happen to lie near these places are covered with pure 
hrimstone, condensing from the steam that issues out 
of the grewad, which in many places is covered over 
whb a substance like burnt alum. In these small ca- 
verns from which the steam issues, the people often boil 
their yams. 

Near these boiling fountains are several mineral 
springs j two in particular, whose waters have a very 



strong quality, of an acid taste, and bitter to tbe Mi^!. 
tongue. «■— y...- 

About half a mile lo the westward, and close by the 
river side, are several hot springs, which are used by 
sick people with great success. Also, on tbe side of » 
hill west of St Anne’s church, are many others, with 
three bathing houses, which are most commonly used. 

These waters are very warm, although not boiling hot;, 
but at the same place issue several streams of cold mine- 
ral water, by whidi they are tempered, according to 
every one’s liking. 

About a mile south of this place, and over a low 
ridge of hills lies a fine lake about two leagues in cir- 
cumference, and very deep, the water tbi^, and of a 
greenish colour. At the north end is a plain piece of 
ground, where the sulphureous steams issue out in many, 
places, attended with a surprising blowing noise. Our 
author could observe strong springs in Che lake, bat 
could not determine whetber they were hot or cold : this 
lake seems to have no visible evacuation. The other' 
springs immediately form a considerable river, called 
Ribeira Quente^ which runs a course about two or three 
leagues, through a deep rent in the mountains, on each 
side of which are several places where the smoke issues 
out. It discharges itself into the sea on the sonth side, 
near which are some places where the water boils up at 
some distance in the sea. 

This wonderful place had been taken little notice 
of until very lately : so little curiosity had tbe gentle- 
men of tbe island, that scarcely any^of them seen 
it, until of late some perdbns, afflicted with very viru- 
lent disorders, were persuaded to try its waters, and 
found immediate relief from them. Since that time at* 
has become more and more frequented^ several per^ 
sons who had lost the use of their lianhs by the dead^ 
palsy have been cuavd ; and also others wbo^ were 
troubled with eruptions on their bodies. 

A clergyman, who was greatly afflieteil with the 
gout, tried tbe said waters, and was in a short tame per- 
fectly cured, and has had no return of it sinoe. When 
Mr Masson was there, several old gentlemen, who were 
. quite worn out with the said disoi^r, were using tbe ^ 
waters, and had rceived incredible benefit from them y 
in particular, an old gentleman about 60 years of age, 
who had been tormented with, diat disorder more tbact 
20 years, and often confined* to his bed for six months 
together : ' he had used these waters for about three 
weeks, had quite recovered the use of his limbs, and 
walked about in tbe greatest spirits imaginable. A 
firiar also who bad been troubled with the said disorder^ 
about 1 2 years and reduced to a cripple, by using them 
a short time was qjuite well, and went a-bunting every, 
day. 

There are several other hot springs in the island,, 
particularly at Ribeira Grand ^ but they do not poe- 
tess the same virtues, at least not in so great a dc- 
gree. 

Tbe east and west part of the island rises inte high 
roouotatbs; but tbe middle is low, interspersed with 
round conic hills, all of which have very recent marks 
of fire ^ all the parts below tbe surfiice censisting of 
melted lava lying very hollow. 

Most of the mountains to the vsestward have their 
tops hollowed out like a pnnch bowl, and contain wa- 
ter. 



Digitized by 



Google 




MIL C 88 ] MIL 



uel, ter. Near the west end is an immense deep valie^r 
^ like the Fumos, called the Sete Cidades, This valley 
is surrounded with very abrupt mountains, about seven 
or eight leagues round \ in the bottom is a deep lake 
of water about three leagues in circuit, furnished 
with great numbers of water fowls. This water has 
no mineral quality ^ neither are there any hot springs 
in the valley. All these mountains are composed of a 
white crumbly pumice stone, which is so loose, that 
if a person thrust a stick into the banks, whole wag- 
gon loads of it will tumble down. The inhabitants 
of the island relate a story, that he who first discovered 
it observed an extraordinaiy high peak near the west 
end j but the second time he visited it, no such peak 
was to be seen, which he supposed must have certainly 
sunk \ but, however improbable this stoiy may be, at 
some period or other it must have certainly l^n the 
case. See Azores, Sufflemekt. 

MILAN, or the duchy of the Milanese, a coun* 
try of Italy, bounded on the west by Savoy, Pied- 
mont, and M ontferrat ; by Switzerland on the north \ 
^ the territories of Venice, the duchies of Mantua, 
Parma, and Placentia on the east j and by the ter- 
ritories of Genoa on the south. It is 1 50 miles long, 
and 78 broad. 

Anciently this duchy, containing the north part 
of the old Liguria, was called Insuhrta^ firom its 
inhabitants the Insubres; who were conquered by 
the Romans, as these were by the Goths ^ who in 
their turn were subdued by the Lombards. Di- 
dier, the last king of the Lombards, was taken prisoner 
by Charlemagne, who put an end to the Loi^bardic 
empire, and appointed governors of Milan. 'I^ese go- 
vernors being at a distance from their masters, soon 
began to assume an independency, which brought a 
dr^dful calamity on the country^ for, in 1152, the 
capital itself was levelled with ^e ground by the em- 
peror Frederic Barbarossa, who committed great de- 
vastations otherwise throughout the duchy. Under 
this emperor lived one Galvian, a nobleman who was 
descended from Otbo a Milanese. Galvian, along 
with William prince of Montferrat, served in the 
crusade, when Godfrey of Boulogne took Jerusalem : 
he killed in single combat the &racen general, whom 
be stripped of his helmet, which was adorned with the 
image of a serpent swallowing a youth ^ and this ever 
afterwards was the badge of that family. His grand- 
son Galvian, having opposed the emperor, was taken 
prisoner, and carried in irons into Germany, from 
whence he made bis escape, and returning to Milan, 
died in the service of bis country. From him descend- 
ed another Otbo, at the time that Otho IV. was em- 
peror of Germany, and who soon distinguished him- 
self by the accomplishments both of his mind and bo- 
dy. When he grew up, be was received into the 
family of Cardinal Octavian Ubaldini at Rome. This 
prelate, who was himself aspiring at the popedom, 
was in a shmt time greatly taken with the address and 
accomplishments of young Otho, and predicted his 
future greatness. In the mean time, one Torres, or 
Torriano, a Milanese nobleman of unbounded ambi- 
tion, vras attempting to make himself master of Mi- 
lan. The popular faction had some time before been 
caballing against the nobility \ and at last, Torriano 
^Uing himself at their head, expelled , the bishop, and 



put to death or banished all the nobility ^ by which 
means the popular government was fully established ^ ^ 
and Torriano, under this pretence, ruled every thing 
as he pleased. He was, however, soon opposed by 
one Francisco Sepri, who formed a great p^y, pre- 
tending to deliver the city from Torriano's hau^ti- 
ness and cruelty. But while the two parties were 
collecting their forces against each other, Cardinal 
Ubaldini was projecting the destruction of both, by 
means of his favourite Otho. This prelate had for 
some time borne an implacable hatred to Torriano, 
becaose be bad been by Lim prevented from canying 
out of the treasury of St Ambrose's church at Mi- 
lan, a carbuncle or jewel of great value, which be pre- 
tended to reserve for adorning the papal tiara ^ for which 
reason be now determined to oppose bis ambition. 

Ubaldini began with naming Otbo archbishop of 
Milan ; which, as the pope^s legate, be had a right to 
do. lliis nomination was confirmed by Pope Ur- 
ban IV. ^ and the party of the nobility having now 
got a head firom the pope himself, began to gather 
strength. Otho in the mean time employed mmself 
in collecting troops ^ and bad no sooner procured a show 
of an army than he advanced towards Lago Mag- 
giore, and took possession of Arona, a strong post 
near that lake : hot Torriano, marching immediately 
against him with all his troops, obliged him to aban- 
don the place, and leave bis party to make the best 
terms they could with the conqueror. This was fol- 
lowed by the destructioo of the castles of Arona, 
Anghian, and Brebia: soon after which Torriano 
died, and was succeeded by his brother Philip, who 
had sufficient interest to get himself elected podesta, or 
prsetor of Milan, for ten years. During bis lifetime, 
however, the parly of the nobility increased consider- 
ably under Otho, notwithstanding the check they had 
received. Philip died in 1265, Imving lost ground con- 
siderably in the affections of the people, though he ob- 
tained a great reputation for his courage and conduct. 
His successor Napi rendered himself terrible to the 
nobility, whom be proscribed, and put to death as of- 
ten as he' could get them into his power. *He pro- 
ceeded such lengths, and acted with such fury against 
that unfortunate party, that Pope Clement IV. who 
had succeeded Urban, at last interdicted Milan, and 
excommunicated Napi and all his party. By this 
Napi began to lose bis popularity, and the public dis* 
affection towards him was much heightened by the 
natural cruelty of his temper. But in the mean time« 
the party of the nobiliw WRS in the utmost distress. 
Otho himself and his friends, having spent all their 
substance, wandered about from place to places the 
pope not being in a capacity of giving them any as- 
sistance. Otho, however, was not discouraged by his 
had success, but found means still to keep up the spirits 
of his party, who now chose for their general Squar- 
cini Burn, a mao of great eminence and courage, whose 
daughter was married to Matthew Visconti, afterwards 
called Matthew the Great. At the same time they re- 
newed their confederacy with the marquis of Mont- 
ferrat, who- was son-in-law to the king of Spain. The 
marquis agreed to this confederacy chiefly with a view 
to become master of the Milanese. 

The nobility now again began to make head ^ and 
having eollected an army, which was joined by 600 
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Milan. Spanish cavalry and a body of foot, gained some ad- 
— ^ vantages. But in the mean time Napi, having gather- 
ed together a superior army, suddenly attacked Otfao 
and Burri, and defeated t^m. After this disaster 
Otho applied to the pope; from whom, however, he 
did not obtain the assistance he desired ; and in the 
mean time Napi invited the emperor Rodolph into 
Italy, with the promise of being crowned at Milan. 
This invitation was accepted of with great readiness 
by Rodolph ; who constituted Napi his governor and 
vicar-igeneral in Lombardy, sending to him at the same 
time a 'fine body of German horse, the command of 
svhich was given to Cassoni, Napi’s nephew. On this 
Otho again applied to the pope (Gregory X.) ; but he 
was so far from granting him any assistance, that he 
is said to have entered into a scheme of assassinating 
liim privately ; bat Otfao escaped the danger, and in 1 276 
began to recover his affairs. The reason of Pope Gn&- 
gory^s enmity to him was, that be and bis party were 
thought to be Gibelines, and were opposed by great 
numbers of the nobility themselves ; but after that pope^s 
death, the Milanese exiles being nnited under one 
liead, soon became formidable. They now chose for 
their general Godfrey count of Langusio, a noble Pa- 
vian, and an inveterate enemy of the Torriano family. 
This nobleman being rich and powerful, enlisted many 
German and other mercenaries, at whose head be mar- 
ched towards the Lago Maggiore. All the towns in 
that Goontry opened their gates to him, through the In- 
terest of the Visconti family, who resided in tl^se parts. 
But this success soon met with a severe check in an -un- 
fortunate engagement, where GodfWy was defeated and 
taken prisoner ; after which be and 34 nobles had their 
'beads struck oi^ and sent from the held of battle piled 
'tip in a common waggon. 

This defeat greatly affected Otho ; but having in a 
abort time recovered himself, be again attacked his 
enemies, and defeated them ; but, suffering bis troops 
to grow remiss after their victoxy, the fugitives rallied, 
and entirely defeated him. The next year, however, 
Otfao had better success, and totally defeated and took 
prisoner Napi himself. After this victory Cassoni was 
/Obliged to abandon Milan to fats competitor, who kept 
possession of it till his death, which happened in <1295, 
in the 87th year of bis age. 

Otho was succeeded by Matthew Visconti above 
mentioned ; and Milan continued in subjection to that 
family without any very memorable occurrence till the 
ear 1378, when, by the death of Galeazzo II. bis 
rother Bamabo became sovereign of Milan. He was 
of a brave and active disposition ; but excessively pro- 
fuse in his-expenses, as his brother Galeazzo bad also 
been ; and to procure money to supply his extra- 
vagancies, was obliged to oppress his subjects. Ga- 
leazzo had engi^^ in an enter prize against Bologna, 
and the siege of it was continued by Barnabo. It 
lasted for nine years ; and during this time is said to 
have cost 300 millions of gold, a prodigious sum in 
those days, near 40 millions sterling, the lowest ,gold 
coin being in value somewhat more than half a crown 
£aglish. Both the brothers were excessively fond of 
building. Bamabo erected a bridge over the Adda, 
consisting of three stories ; the lowest for chariots and 
heavy carriages, the middle for horses, and the up- 
permost for foot passengers. He built also another 
VoL, XIV. Part L t 



bridge which was carried over houses without touching Milan, 
them. To accomplish these, and many other expensive v~ 
schemes, he became one of the greatest tyrants imagi- 
nable, and every day produced fresh instances of his ra- 
paci^ and cruelty. He instituted a chamber of inquiry, 
for punishing all those who had for five years before 
been guilty o( killing boars, or even of eating them at 
the tabfo of another. They who could not redeem, 
themselves by money were hanged, and above 100 
wretches perished in that manner. Those who bad any 
thing to lose were stripped of all their substance, and 
obliged to labour at the fortifications and other pub- 
lic works. He obb'ged his subjects to maintain a great 
many hunting dogs, and each district was taxed a 
certain number. The overseers of his dogs were at 
the same time the instruments of his rapacity. When 
the dogs were poor and slender, the owners were al- 
ways fined ; but when the dogs were fat, the owners were 
also fined for suffering them to live without exercise. 

The extravagant behaviour of Bamabo soon rendered 
public affairs ready for a revolution, which was at last 
accomplished by his nephew John Galeazzo. He af- 
fected a solitary life, void of ambition, and even inclin- 
ing to devotion ; but at the same time took care to have 
his nncle^f court filled with spies, who gave him infor- 
mation of all that passed. He reduced his table ami 
iqanner of living, pretending that he took these steps 
as preparatives to a retirement from the world, which 
was soon to take place after he hnd paid a religious 
vow. In short, he acted bis part so well, that even 
Bamabo, though abundantly cautious, had no suspicioti 
of bis having any desi^s against him ; and so entirely 
did he conceal his ambition, that he several times made 
application to his uncle far his interest to procure him a 
■quiet retreat as soon as his religious vows were perform- 
ed. One of these was to pay a visit to the church of 
the blessed Virgin upon Mount Varezzio. This was to 
be done with so much secrecy that all kinds of eye wit- 
nesses were to be excluded ; and it was with difficulty 
that Bamabo himself and two of his sons were allowed 
to accompany our devotee. But, in the mean time, 
the hypocritical Galeazzo had soldiers advancing from 
all quarters ; so that Bamabo and his sons were nmne- 
diately seized, and the houses of those who bad sided 
with them given up to be plundered. The booty in 
plate, monev, and all kinds of rich ftimiture, was im- 
mense. Tne ministers of the late goveromeut were 
dragged from their hiding places, ai^ put to death ; 
and at last the citadel its^ fell into the hands of Ga- 
leazzo, who found in it an immense sum of money. 

Barnabo was carried prisoner to Tritici, a castle of 
his own building, where be had the bap^ness to find 
one person still faithfnl to him. This was bis mistress, 
named Donmia Porra ; who, when be was abandoned 
by all the world, shut herself up a voluntary prisoner 
in his chamber, and remained with him as long as he 
lived, which was only seven months after hb degrada- 
dation. 

John Galeazzo was the first who took upon him the 
title of the Duke of Milan^ and was a prince of great 
policy and no less ambition. He made war with the 
Florentines, became master of Fisa and Bologna, and 
entirely defeated the emperor in 1401, so that he en- 
tertained hopes of becoming master of all Lombardy, 
and cutting off all possibility of invading it either from 
M France 
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Milan. France or Germany ^ but his designs were frustrated 
'by death, which happened in 1402, in the 55th year 
of his age. After his decease the Milanese govern- 
ment fell into the most violent distractions, so that it 
could not be supported, even in time of peace, with- 
out an array of 20,000 foot and as many horse. In the 
year 1421, however, Philip duke of Milan became ma- 
ster of Genoa ; hut though be ^ined great advantages 
in all parts of Italy, the di&rent states still found 
means to counterbalance his successes, and prevent him 
from enslaving them : so that Milan never became the 
capital of any extensive empire ; and in 1437 Genoa re- 
volted, and was never afterwards reduced. 

Philip died in 1448, and by his death the male line 
of the Visconti family was at an end. The next law^ 
ful heir was Valentina his sister, who had married the 
duke of Orleans, son to Charles V. of France. By the 
contract of that marriage, the lawful progeny of k 
was to succeed to the duchy of Milan in failure of the 
heirs male of the Visconti laroily % but this succession 
was disputed by Sforza, who had married' Philipps na- 
tural daughter. It is certain, however, that the right- 
ful succession was vested in the house of Orleans and 
the kings of France ^ and therefore though the Sfor- 
za family j^t possession of the duch^ for the present, 
Louis XII. norwards put in his claim, being a grand- 
son to John Galeazzo. For some time he was success- 
ful y but the French behaved in such an insolent man- 
ner, that they were driven out of the Milanese by the 
Swiss and Maximilian Sforza. The Swiss and Mila- 
nese were in their turn expelled by Francis I. who 
obliged the Sforza family to relinquish the government 
for a pension of 30,000 ducats a-year. Francis Sforza, 
the son of Maximilian, however, being assisted by the 
emperor and the pope, regained the possession of the 
Milanese about the year i$ 2 i y and^ oight years after, 
the French king, by the treaty of Cambray, gave op 
his claim on the duchy. 

But, in fact, the emperors of Germany seem to have 
had the fairest title to the Milanese in right of their be- 
ing for a lonff time sovereigns of Italy. On the death 
of Francis Sforza, theref[>re, in the year 1536, the em- 
peror Charles V, declared the Milanese to be an impe- 
rial fief, and granted the investiture of it to his son 
Philip II. king of Spain. In his family it continued 
till the year 1706, when the French and Spaniards 
were dnven out by the Imperialists, and the emperor 
again took possession of k as a fief. It was confirmed 
to his bouse by the treaty of Baden in 1714, by the 
quadruple alliance in 1718^ and by the treaty of Aix-la- 
Chapelle in 1748. 

Tlie duchy of Milan is one of the finest provinces 
in Italy. It is hounded on the' south by the Apen- 
nine mountains, and the territory of Genoa \ on the 
north by Switzerland y on the east by the Venetian 
territories, and the duchies of Mantua, Parma, and 
Placentia \ and on the west by Savoy, Piedmont, and 
Montferrat ^ extending from north to south about 100 
miles, and from east to west ahont 108. It is well 
watered by the Tessiiio, the Sesia, the Adda^ the Po^ 
the Oglio, the Lombro, Serio, &c. and also by se- 
veral canals and lakes. Of the latter, the Lago Mag^ 
giore is between 30 and 40 miles in length, and in 
some places six or seven miles broad. In it lie the 
Boromean tsiands^ as they are called, viz. Isola Bella 



and Isola Madre, the beauty of which almost exceeds zfflan. 
imagination : art and nature seem to have vied with ^ ■■ y 
one another in embellishing them. In each of them 
is a palace with delicious gardens, belonging to the 
Boromean family. The water of the lake is clear 
and of a greenish colour, and abounds with fish. The 
hills with which it is surrounded present a most charm- 
ing landscape, being planted with vines and chesnut 
trees, interspersed with summer houses. There is a 
canal running fium it towards Switzerland, with which 
the city of Milan has a communication. It was an- 
ciently called Locus Ferbanus, The Lago de Como, 
which was called by the Latin poets Locus Larius^ hut 
had its modem name from the city near which it lies, 
extends itself about 30 miles northward from Como, 
hut its greatest bread^ is not above five miles. From^ 
the Lago Maggiore issues the Tessino ^ and from that 
of Como the Adda. Of the other lakes, that of Lupano 
and Guarda are the chief : that of Guai^ vras ancientr 
ly called Benacus, 

The trade and manufactures of this duchy consist 
principally in silk stufis, stockings, gloves, and hand- 
kerchiefs, linen and woollen cloth, hardware, curious 
works of crystal, agate, hyacinths, and other gems y^ 
but their exports are usually far short of their imports. 

It produces also abundance of rice, com, fruit, wine, 
and hemp. Great quantities of cheese are also made 
here. 

In the year 1767, the Austrian ^veranient of Milan f 
published a law, by which all the rights which the popo 
or the bishops had till then exercised over ecclesiastics, ^ 
either with regard to their effects or persons, was trans- 
ferred to a couDcil> established, for that purpose at Mi- 
lan. By the same edict, all ecclesiastics were obliged 
to sell the estates which they had become possessed of 
since the year 1722 y and no subject, whether ecclesi- 
astic or secular, was to go to Rome to solicit any far 
vour,. exoept betters of indulgence, without the consent . 
of the said council. 

This duohy was subdued by the French in the year 
1706, wlien it formed a part of the Cisalpne republic^ 
livhen hostilities recommenced in 17999 it was again 
taken by the allies, but afterward reconquered by 
Bonaparte in i8oo. From this period it formed a part 
of the kingdom of Italy, till the overthrow of Bonaparte's 
government in 1814, wheq it was restored to Austria 
with the rest of Lombardy. 

Milan, the capital ot the duchy of that name, iir 
Latin Medtolanum^ is a large city, and has a waU 
and rampart round it, with a citadel \ yet is thought 
to be incapable of making any- great resistance* 

The gardens within the city take up a great deal of 
ground. In the citadel is a foundery for cannon, and- 
an arsenal fui*nished with arms for 12,000 men. 

Milan hath experienced a great variety of fortune, 
having been subject sometimes to. the French, some- 
times to the Spaniards, and sometimes to the Germans. 

A ^eat number of persons of rank and fortune Hve< 
in it, especially during the winter. The ladies in 
France are not allowed more liberty than those of this 
city : even the austerities of the monastic life are sn 
far mitigated here, that geutlemen have not only the 
liberty of talking with the nuns, and of rallying and 
laughing at the grate, but also of joining with thenw 
in concerts of music, and of spending whole aftemoona. 

in 
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>fn«, in their cempany. The place where the heou monde of gUas 
y ■ take the air, either in their coaches or on foot, is the 
rampart betwixt the Porta Orientale and the Porta 
Tosa, where it U straight and broad, and extremely 
pleasant, being planted with white mnlberry trees, and 
commanding a prospect on one side of the open country, 
and on the other of the ^dens and vineyards between 
the ramparts and the city. Milan, which is said to 
have been built by the Uanis about 200 years after 
the foundation of Rome, contains a great number of 
stately edifices, as churches, convents, palaces, and 
hospitals. The cathedral is a vast pile, all of marble ; 
and is the largest in Italy, except that of St Peters at 
Rome. It is 449 feet in length, 275 in breadth, and 
238 in height, under the 'cupola. Though founded in 
1386, the facade was only completed a few years ago 
by order of Bonaparte. Of the great number of sta- 
tues about it, that of St Bartholomew, just dead alive, 
with his skin hanging over his shoulders ; and of Adam 
and Eve, over the main portal, are the finest. The 
pillars supporting the roof of the church are all of 
marble, and the windows finely painted. This church 
contains a treiisure of great value, particularly a shrine 
of rock crystal, in which the body of St Charles Bo- 
roenseo is deposited. The other churches most worthy 
a stranTOr's notice are those of St Alexander, St Je- 
rome, St Giovanni di Casarotti della Passione, that of 
Bie Jesuits, and of St Ambrose, in which lie tlie bo- 
dies of the saint and of the kings Pepin and Bernard. 

In the Ambrosian college, founded by Frederic Bo- 
romseo, x6 professors teach gratis. In the same col- 
lege is also an academy of painting, with a museum, 
and a library containing about 45,000 printed books 
and manosenpts ^ among the last of which is a transla- 
tion of Jose^us^s History of the Jews, done by Rufi- 
nus about 1 200 years ago, and written on the bark of 
a tree j St Ambrose's works on vellum, finely illumi- 
nated •, the orations of Gregory Nazianzen, and the 
works of Virgil, in folio, with Petrarch’s notes. In 
the museum are Leouardi da Vinci’s mathematical 
and mechanical drawings, in 12 large volumes. The 
seminary for sciences, the college of the nobles, the 
Helvetian college, and the mathematical academy, aro 
noble foundations, and stately buildings. Of the hos- 
pitals, the most remarkable sre the Lazaretto, and 
that called the great hospital; the latter of which re- 
ceives sick persons, foundlings, and lunatics, and has 
six smaller hospitals depending on it, with a re%'enue 
of 100,000 rix dollars. 

The number of the inhabitants of this city is said 
to be about 130,000. It has been 40 times besieged, 
taken 20 times, and four times almost entirely demo- 
lished ^ yet it hath always recovered itself. It is said 
that gunpowder is sold here only by one person, and 
in one place. The houses of entertainment, and the 
ordinaries here, are represented as very indiferent.— 

Mr Keysler says, it is not unusual for young travellers, 
when they go to any of the taverns in Milan, to be 
asked, ** whether they choose a leito fomito^ or female 
bedfellow,” who continues masked till she enters the 
bedchamber. Milan is described as inferior 'to Turin 
both in beauty and conveoiency, many of the streets 
being crooked and narrow, and paper windows much 
more frequent than in that city^ even in grand pa- 
laces, the windows are often composed promiscuously 
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und paper. There are four theatres in the 
city : the great theatre Della Scala, built in 1778 \ that ^ 
of the Canobiana, the theatre Re \ and Uie Gareano. On 
the right of the Place d’Armes is a magnificent am- 
phitheatre, appropriated to horsemanship and games, 
erected during the French rule. Two large canals 
extend from hence, the one to the Tessino, and the 
other to the Adda } the Tessino having a communica- 
tion with the Lago Maggiore, and, by a canal, with 
the Sesia ^ and the Adda issuing from the Lago di Co- 
mo, and having a communication by canab with the 
Lorobro and ^rio. In a void space in one of the 
streets of Milan, where stood the house of a barber who 
had conspired with the commbsary of health to poison 
his fellow citizens, is erected a pillar called Co/ofi^aZ^z- 
famej with an inscription to perpetuate the memory 
of the execrable design. The environs of this city 
are very pleasant, being adorned witk beautiful scats, 
gardens, orchards, &c. About two Italian miles 
from it, at the seat of the Simonetti family, is a build • 
ing, that would have been a masterpiece of its kind 
had the architect designed it for an artificial echo. It 
will return or repeat the report of a pbtol above 6a 
timet ; and any single musical instrument well touched 
will have the same effect as a great number of instru- 
ments, and produce a most surprising and delightful 
concert. 

Bonaparte was crowned king of Italy in this city lu 
May 1 80 c, and it was vbited by the emperor of Au- 
stria in 1816. It is now the capital of the kingdom of 
Venetian Lombardy. 

According to Dr Moore, “ there b no place in Italy, 
perhaps in Europe, where strangers are received in 
such an easy hospitable manner as at Milan. For- 
merly the Milanese nobility displayed a degree of 
splendour and magnificence, not only in their enter- 
tainments, but in their usual style of living, unknown 
in any other country of Europe. They are under a 
necessity at present of living at less expence, but they 
still show the same obliging aud hospitable disposition. 
This country having, not very loujj^ since, b^n pos- 
sessed by the Frend, firom whom it devolved to the 
Spaniard, and firom them to the Germans, 4 he 
troops of those nations have, at different periods, had 
their residence here, and in the course of these vi- 
cissitudes, produced a style df manners, and stamped % 
character ou the inhabitants of tbb duchy, different 
firom what prevails in any other part of Italy ^ and 
nice observers imagine they perceive to Milanese man- 
ners, the politeness, formality, and honesty imputed io 
those three nations, blended with the ingenuity na- 
tural to Italians. In Italy, the ladies have no notion of 
quitting their carriages at the public walks, and using 
^eir own legs as in England and France. On see- 
ing the number of servants, tmd the splendour of the 
equipages which appear every evening at the Corso on 
the ramparts, one would not suspect that degree of 
depopulation, and diminution of wealth, which we 
are assured has taken place within these few years all 
over the Milanese 5 and which proceeds from the bur- 
densome nature of some late taxes, and the insolent 
and oppressive manner in which they are gathered,”— 
Milan is situated 19 leagues N, E. of Turin, ixo 
N. W. of Rome, and 143 S. £. of Paris.— £• Long. 
9. II. N. Lat. 45. 28. 

M a MILBORN-pqiit, 
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Hilaii MILBORN-poat, a town of Somersetshire in 
J England, seated on a branch of the river Parret, 115 
miles from London. Though represented in parlia- 
' ment, it is no market town nor corporation j but it 
appears in Domesdaj-book to have had a market once, 
and 56 burgesses. It is in a manner surrounded by 
Dorsetshire. Here are nine capital burgesses, who 
yearly choose two bailifis, that have the government 
of the borough under them, and jointly retnm the 
members to parliament with the two stewards, who 
are chosen yearly out of nine commonalty stewards, 
and have the custody of the corporation-seal. These 
two stewards also distribute the profits of the lands 
given to the poor here, of which the said commonalty 
stewards are trustees. The number of inhabitants in 
1811 was 1000, of houses 230. W. Long. 2. 37 - N. 
Lat. 50. 50. 

MILBROO^ a town of Cornwall, on the west 
side of Plymouth haven. It has a good fishing trade, 
and has formerly furnished our fleet with many able 
hands. 

MILDENHALL, a town of SnfFolk, seven miles 
from Newmarket, 1 2 from Bury, and 70 from Lon- 
don. It is situat^ on the river Lark, a branch of the 
Ouse, with a harbour for boats, and contained in i8x i, 
2493 inhabitants. It has a well fi*equented market 
on Fridays. Its church has a tower or steeple 120 
feet hioh. £. XiOng. o» 33 * Lat. 3^ ^ 4 * 

MILDEW, is said to be a kind of thick, clanuny* 
sweet juice, exhaled from, or falling down upon, the 
leaves and blossoms of plants. By its thickness aud 
clamoiiiiess it prevents perspiration, and binders the 
growth of the plant. It sometimes rests on the leaves 
of trees in form of a fatty juice, aud sometimes ou the 
ears of corn. It is naturally very tough and viscous, 
and becomes still more so by the sun's beat exhaling 
its more fluid parts ^ by which means the young ears 
of corn are so daob^ over, that they can never arrive 
at their full growth. Bearded wheat is less subject to 
the mildew wan the common sort *, and it is observed 
that newly dunged lands are more liable to mildew 
than ethers. The best remedy is a smart shower of 
rail, and immediately afterwards a brisk wind. If 
the mildew is seen before the sun has much power, 
it has been recommended to send two men into the 
field With a long cord, each holding one end > and 
drawing this along the field through the ears, the 
dew will be dislodged from them, l^fore the heat of 
the sun is able to dry it to that viscous state in which 
it does the mischief. &>me also say, that lands which 
have fi>r many years been subject to mildews, have 
been cured of it by sowing soot along with the goto, 
or immediately after it. 

Mr J. S. Segar, the author of a treatise upon this 
subject, observes, that the mildew is of such a sharp 
corrosive nature, that it raises blisters on the feet of 
the shepherds who go barefoot, and even consumes the 
hoofs of the cattle. He suspects that it possesses some 
arsenical qualities, though be does not pretend to 
aflfirm this positively. Its pernicious iofloence, ac- 
cording to him, is rendered still more powerful by a 
variety of circumstances ^ such as sending the cattle into 
the fields too early in the springs their drinking water 
mixed with ice, or but lately thawed ^ their being 



kept in stables that are too close and filthy, and which MiUew 
are not sufficiently aired. The same author coDbiders |1 
the mildew as a principal cause of epl.leimcal distem- , Miktot. 
pers among the cattle. The mildew producing these " ' ^ ~ 
diseases, he says, is that which dries and bums the 
grass and leaves. It falls usually in the morning, 
particularly after a thuuder storm. Its poisonous qua- 
lity (which does not continue above 24 bours) never 
operates but when it has been swallow^ immediately 
after its falling. The disorder attacks the stomach, 
is accompanied with pimples on the tongue, loss oi' 
appetite, a desiccation of the aliments in the stomach, 
a cough, and difficulty of respiration. As a preserva- 
tive, the author prescribes purging in spring and in 
winter. The medicine be advises is composed of 30 
grains of sulphur of antimony, and 60 grains of resin of 
jalap. He is against vomiting, and every thing that is 
of a beating nature. 

MILE, a measure of length or distance, containing 
eight furlongs. The English statute mile b 80 chains, 
or 1760 yards; that is, 5280 feet. 

We shall here give a table of the miles in use among 
the principal nations of Europe, in geometrical paces, 

6 o/x>o of which make a degree of the equator. 



Mile of Russia 


Geometiical paces. 

750 


of Italy 


- 1000 


of England 


1200 


of Scotland and Ireland 


1500 


Old league of France 


- 1500 


The small league, ibid. 


• 2000 


The mean league, ibid. 
The great league, ibid. 


2500 


- 3000 


Mile of Poland 


- 3000 


of Spain - ' 


3428 


of Germany 


4000 


of Sweden 


5000 


of Denmark 


- 5000 


of Hungary 


6000 



MILETUS, in Ancient Geography^ a town of Crete 
mentioned by Homer ; but where situated does not ap- 
pear. It is said to be the mother town of Miletus in 
Caria, whither a colony was led by Sarpedon, Minos's 
brother, (Epborus, quoted by Strabo). Miiesii^ the 
people, (Ovid). 

Miletus, in Ancient Geography^ a celebrated town 
of Asia Minor, on the confines of looia and Caria. It 
was the capital city of all Ionia, and famous both for 
the arts of war and peace. It was situated about 10 
stadia south of the mouth of the river Mseander, near 
the sea coast. It was founded by a Cretan colony under 
Miletus, the companion of Bacchus ; or (according to 
others) by Nelens the son of Codrus ; or by Sarpedon 
a son of Jupiter. It has successively been called 
Lelegeis^ Pithyusa^ and Anactoriia. The inhabitants, 
called MHem\ were very powerful,, and long maintain- 
ed an obstinate war against the kings of Lydia. 
They early applied themselves to navigation ; and 
planted no less than 80 colonies, or (according to 
Seneca^ 380, in different parts of the world. It waa 
the only town that made bead against Alexander, sod 
was with much difficulty taken. It gave birth to> 

Thales, 
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naein Thales, one of the seven wise men, and the first who 
B applied himself to the study of nature. It was also 

the country of Anaximander, the scholar and succes- 
~ 8or of Thales, the inventor of sun dials and the gno- 
mon, and the first that published a geographical map ; 
of Amxioiciies, schcdar and successor to the forego- 
ing ; and of other great men. It was noted for its 
excellent ifool, according to Virgil ^ and was also ce- 
lebrated for a temple and oracle of Apollo Didy- 
nueus. This famous people, from being powerful, 
becoming afterwards opulent and abandoned to plea- 
sures, lost both their riches and their power.— At pre- 
sent it is palled by the Turks MelaSy and not far dbtant 
from it runs the river Mseander. St Panl going from 
Corinth to Jernsalem passed by Miletus, and as be went 
by sea, and conid not take Ephesus in his way, he caused 
the bbhops and priests of the church of Ephesus to 
come to Miletos (Acts xx. 15. &c.), which was about 
1 2 leases from them. 

MILFOIL, or Yarrow. See Achillea, Botany 
Index, 

MILFORD, a town of North America, in Sussex 
county, in the Delaware state, is situated at the source 
of a small river, 15 miles from Delaware bay, and 150 
soothward of Philadelphia. IMiis town, which contains 
abont 80 houses, has been built, except one house, since 
the rerolution. It ia laid out ,with much taste, and is 
by DO means dbagreeable. The inhabitants are Epis- 
copalians, Quakers, and Methodists. 

Milpoxd HaveUf one of the finest harbours in 
Europe, and indispntably the best in Britain, is situ- 
ated in Pembrokeshire in Sonth Wales, and lies on 
^ the north side of the Bristol channel. It is very large, 
safe, and deep ^ there is no danger of going in or out 
with the tide, or almost with any wind. If a ship 
comes in witlioat a cable or anchor, she may run 
ashore on the ooze, and there He safe till she is refitted ^ 
and in an bouris time she may get out of the harbour 
into the open sea. It lies extremely convenient for 
ships bound from the English or Bristol channels 
to Ireland, or farther west, and from thence to the 
channels. It is said, that 1000 sail of any size may 
ride secure in this haven. It has 16 deep and sate 
creeks, five bays, and 13 roads, all distinguished by 
their several names. The spring tide rises 36 feet, 
•0 that ships may at any time laid ashore. Dale 
harboor is a ready outlet for small vessels, where they 
may ride in two or three fathoms at low water.— In 
the reign of Queen Elizabeth, before the Bpanisli inva- 
sion, two forts were begun at the entrance of Mil- 
ford Haven, one on each side, called Nangle and 
Dak blockhouses % but they were not then finished.— 
The Stack rock rises here above water, lying near the 
middle of the entrance between Nangle and Dale. 
Penerroonth is the opening of that branch of the ha- 
ven on which the town of Pembroke is seated, and 
where the eustomhouse of Milford is kept. The 
breadth of the entrance between rock and rock is 
bnt 200 yards at high water, and 1 1 2 at low water. 
There ia a ridge of rocky ground that has the name 
of Csrrr, which runs almost across Milford Haven, 
from Peter church towards Llandstadwell, where it 
renders the landing place difficult to strangers, from 
its not appearing at low water. The great conveni- 
ence of this harbour is^ that in an hoards time a ship 



may be in or out of it, and in the way between the Milford 
Land’s End and Ireland. As it lies near the mouth R 
of the Severn, a ship in eight or ten hours may be . Miliury. 
over on the coast of Ireland, or off the Land’s End ’ 
in the English channel ; and a vessel may get out 
hence to the west mpch sooner than from either Ply- 
mouth or Falmouth. This harbour has been greatly 
improved by new works, at the expence of the go- 
vernment. The parliament on April 14. 1759 g^nted 
lO,OOol. for fortifyiog the harbour of Milford, all of 
which was expended on the fort at Neyland, which, 
however, still remains unfinished. 

MILIARY, in general, something resembling millet 
seed. 

Miliary Fever* See Medicine Index, 

MILITANT, or Church-militant, denotes the 
body of Christians while here on earth. 

MILITARY, something belonging to the soldiery 
or militia. 

Military Dtsctpltne^ the training of soldiers, and the 
due enforcement of the laws and regulations instituted 
by authority for their conduct. 

Next to the forming of troops, military discipline is 
the first object that presents itself to our notice \ it is 
the soul of all armies ^ and unless it be established 
amongst them with great prudence, and supported with 
unshaken resolution, they are no ^tter than so many 
contemptible heaps of rabble, which are more dangerous 
to the very state that maintains them than even its de- 
clared enemies. 

Military Execution^ the ravaging or destroying of 
a country, or toum, that refuses to pay the contribution 
inflicted upon them. 

Military Exercise. See Exercise and Words 
of Command. 

Military State^ in British ^lity, one of the three 
divisions of the laity. See Laity. 

This state includes the whole of the soldiery, or 
such persons as arc peculiarly appointed among tho 
rest of the people for the safeguard and defence of the 
realm. 

In a land of liberty, it is extremely dangerons to > 
make a distinct order of the profession of arms. In ab- 
solute monarchies, thfe is necessary for the safety of the ^ 
prince \ aod arises from thef mam principle of their 
constitution, which is that of governing by fear \ but, 
in free states, the profession of a soldier, taken singly 
and merely as a profession, is justly an object of jea- 
lousy. in these no man should take up> arms but with 
a view to defend his country and its laws : lie puts not 
off the citizen when he enters the camp \ but it is be- 
cadse he is a citizen, and would wish to continue so, 
that he makes himself for a while a soldier. The laws 
therefore, and constitution of these kingdoms, know no 
such state as that of a perpetual standing soldier, bred 
up to no other profession than that of war *, and it 
was not till the reign of Henry VII, that the kings 
of England had so much as a guard about their per- 
sons. 

In the time of the Anglo-Saxons, as appears from 
Edward the Confes-^or’s laws, the military force of 
England was in the hands of the dukes or heretoebs, 
who were constituted through every province and 
county in the kingdom ^ being taken out of the princi- 
pal nobility, and such as were most remarkable for be- 
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Military. ipgsapientei^JideUs^etantmost. Their dutf was to lead 
regulate the English armies with a very unlimited 
• power > prout eis visum /verity ad honorem coronce et utu 
litatem regni. And broause of this great power they 
were elected by the people in their full asaeroUy, or 
folkmote, in the same manner as sheriffs were elected : 
following still that old fundamental maxim of the Saxon 
constitution, that where any officer was entrusted with 
auch power, as, if abused, might tend to the oppression 
of the people, that power was delegated to him by tbe 
vote of the people themselves. So too, among the an- 
eient Germans, the ancestors of our Saxon forefathers, 
they had their dukes, as well as kings, with an inde- 
pendent power over the military, as the kings bad over 
tbe civil state. The dukes were elective/ the kings he- 
reditary : for so only can be consistently tinderstood 
\hat passage tif Tacitus, Reges ex nobilitate, duces ex 
virtute sumunt. In constituting their kings, the fa- 
mily or blood royal was regarded ; in choosing their 
dnl^s or leaders, warlike merit : just as Caesar relates 
of their ancestors in his time,* Ihat whenever they went 
to war, by way either of attack or 'defence, they elect- 
ed leaders to conmiand them. This large share of 
(power, thus conferred by the people, though intended 
to preserve the* liberty of the subject, was perhaps nn- 
reasonably detrimental to thq^ prerogative of the crown : 
and accordingly we'lbnd a very ill use made of it by 
Edric duke of Mercia, in the reign of King Edmund 
Ironside } who, by bis office of duke or beretoch, was 
entitled to a large command in the king’s army, and 
by his repeated treacheries at last transferred the crown 
to Canute the Dane. 

It seems universally agreed by all historians, that 
King Alfred first settle a national militia in this king- 
dom, and by his prudent discipline made all the sub- 
jects of his dominions soldiers : but we are unfortu- 
nately left in the dark as to the particulars of this his 
so celebrated regulation ; though, from what-was last 
observed, the dukes seem to have been left in possession 
of too large and independent a power : which enabled 
Duke Hmld, ot the death of ^Edward the Confessor, 
though a stranger to tbe royal blood, to mount for a 
short space the throne of this kingdom, in prejudice of 
Edgar Etheling the rightful beir. 

Upon the Norman conquest, the feodal law was in- 
troduced here in all its rigour, the whole of which is 
built on a military plan, in consequence thereof, all 
the lands in tbe kingdom were divided into what were 
csWed kni^hVefies^ in number above 6o,ooo \ and for 
every knight’s Tee, a knight or soldier, ntiles^ was 
bound to attend tbe king in bis wars, for 40 days in a 
year ^ in which space of time, before war was reduced 
to a science, the campaign was generally finished, and 
a kingdom either conquered or victorious. By this 
means the king had, without any expence, an army of 
60,000 men always ready at his command. And ac- 
cordingly we find one, among the laws of William the 
Conqueror, which in the king’s name commands and 
firmly enjoins the personal attendance of all knights and 
others y quod habeant et teneant se semper in armis et 
equts^ ut decet et oportet : et quod semper sint prompti et 
parati ad servitium suum integrum nobis explendum et 
peragendum^ cum opus adfuerit^ secundum quod debent 
defiodis et tenementis suis dejure nobis facere. This 
personal service in process of time degenerated into 

3 



pecuniary comimitations or aids \ and at last the nd- 
iitarypart of the feodal ^stem was abolished at the -y ^ 
Restoration, by stat. 1 2 Car. II. c. 24. See Feojxal 
System. 

In the mean time, we are not to imagine that the 
kingdom was left wholly without defence in case of 
domestic insurrections, or the prospect of foreign in- 
vasions. .Besides those who by their militaiy tenures 
were bound to perform 40 days service in tbe field, first 
the assize of arms, enacted 27 Hen. II. and afterwards 
tbe statute of Winchester, under Edward I. obliged 
every man, according to his estate and degree, to pro- 
vide a determinate quantity of such arms as were then 
in use, in order to keep the peace ; and constables were 
appointed in all hundreds by tbe latter statute, to see 
that such arms were provided. These weapons were 
changed, by the statute 4 and 5 Ph. and M. c. 2. into 
others of more modern service \ but both this and the 
former provisions were repealed in tbe reign of James I. 

While these continued in force, it was usual from time 
to time for our princes to issue commissions of array, 
and send into every county officers in whom they could 
confide, to muster and array (or set in military order) 
the inhabitants of every district \ and tbe form of the 
commission of array was settled in parliament in tbe 
5 Hen. IV. But at the same time it was provided, that 
no man should be compelled to go out of the kingdom 
at any rate, nor out of his shire, but in cases of urgent 
necessity \ nor should provide soldiers unless by consent 
of parliament. About tbe reign of King Heni^ VIII. 
and his children, lord-lieutenants began to be introdu- 
ced, as standing representatives of the crown, to keep- 
the counties in military order ^ for we find them men- 
tioned as known officers in the statute 4 and 5 Ph. and 
M. c. 3. though they had not been then long in use \ 
for Camden speaks of them in tbe time of Queei\ Eliza- 
beth as extraordinary magistrates, constituted only ia 
times of difficulty and danger. 

In this state things continued till the repeal of the 
statutes of armour in the reim of King James I. \ after 
which, when King Charles i. had, during his norlhera 
expeditions, issued commissions of lieutenancy, and ex- 
erted some military powers which, having been long ex- 
ercised, were thought to belong to the crown, it be- 
came a question in the long parliament, how far the 
power of the militia did inherently reside in the king ; 
being now unsupported by any statute, and founded 
only upon immemorial usage. This question, long sigi- 
tated with great beat and resentment on both sides, be- 
came at length the immediate cause of the fatal rupture 
between tbe king and bis parliament : the two houses 
not only denying this prerogative of the crown, the le- 
gality of which claim perhaps might be somewhat doubt- 
ftil \ but also seizing into their bands the entire power 
of the militia, the illegality of which step could never 
be any doubt at all. 

Soon after the restoration of King Charles II. when 
the military tenures were abolished, it was thought pro- 
per to ascertain tbe power of the militia, to recognize 
tbe sole right of the crown .to govern and command 
them, and to put the whole into a more regular method 
of military subordination : and the order in which the 
militia now stands by law, is principally built upon the 
statutes which were then enacted. It is true, tbe two 
last of them are apparently repealed \ but many of their 
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provisions are re-enacted, with the addition of some new 
regulations, by the present militia laws ; the general 
scheme of which is to discipline a certain number of the 
iohabitants of every county, chosen hy lot for three 
years, and officered by the lord- lieutenant, the deputy 
lieutenants, and other principal landholders, under a 
commission from the crown. They are not compellable 
to march oat of their counties, unless in case of invasion 
or actual rehellion, nor in any case compellable to 
march out of the kingdom. The^ are to be exercised 
at stated times : and their discipline in general is libe- 
nl and easy \ but, when drawn out into actual service, 
they are subject to the rigours of martial law, as neces- 
sary to keep them in order. This is the constitutional 
seenrity which our laws have provided for the public 
peace, and for protecting the realm against foreign or 
domestic violence 3 and which the statutes declare as 
essentially necessary to the safety and prosperity of the 
ki^dom. 

VlQieo tlie nation was engaged in war, more veteran 
troops and more regular discipline were esteemed to be 
necessary, than could be expected from a. mere militia 3 
and therefore at such times more rigorous methods were 
pat in nse for the raising of armies and the due regula- 
tion and discipline of the soldiery, which are to be 
looked upon oidy as temporary excrescences bred out of 
the distemper of the state, and not as any part of the 
permanent and perpetual laws of the kingdom.. For 
martial law, which is built upon no settled principles, 
bnt is entirely arbitraiy in its decisions, is, as Sir Matr 
thew Hale observes, in> truth and. reality nn law, but 
asmething indulged rather than allowed as a law. The 
" necessity of order and discipline in an army is the onl^ 
thing which can give it countenance 3 and therefore it 
onght not to be permitted in time of peace, when the 
king^s coarts are open for all persons to receive justice 
according to the laws of the land. Wherefore, Thomas 
cad of Lancaster being convicted at Pontefract, 1 5 Ed- 
ward 11. by martial law, his attainder was reversed 
I Edward IIL because it was done in time of peace. 
And it is laid down, that if a lientenant, or other, that 
hath commission of martial authority, doth in time of 
peace hang or otherwise execute any roan hj colour of 
martial law§ this is murder 3 for it is against magna 
charta. And the petition of right enacts, that no sol- 
dier shall be quartered on the subject without bis own 
consent 3 and that no commission shall issue to proceed 
within thkland according to martial law. And where- 
as, after tlie Restoration, King Charles II. kept up 
about 5000 regular troops, by his own authority, for 
guards and garrisons, which King James U. by degrees 
increased to no less than 30,000, all paid from his own 
civil list 3 it was made one of the articles of the bill of 
rights, that the raising or keeping a standing army with- 
in the kingdom in time of peace, unless it be with con- 
sult of parliament, is against law. 

But as the fashion of keeping standing armies (which 
was first introduced by Charles VII. in France 1445) 
has of late years universally pi^evailed over Europe 
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Great Britain, and the preservation of the balance of Military, 
power in Europe, to maintain even iu time of peace a 
standing body of troops, under the command of the 
crown 3 who are however ipso facto disbanded at the ex- 
piration of every year, unless continued by parliament. 

And it was enacted by statute 10 William III. c. i. 
that not more than 12,000 regular forces should be kept 
on foot in Ireland, though paid at the charge of that 
kingdom : which permission is extended by statute 
8 Geo. III. c. 13. to 16,235 ^ peace. 

To prevent the executive power from bein^ able to 
oppress, says Baron Montesquieu, it is requisite that 
the armies with which it is intrusted should consist of 
the people, and have the same spirit with the people : 
as was the case at Rome, till Marius new-modelled the 
legions by enlisting the rabble of Italy, and laid the 
foundation of all the military tyranny that ensued. 

Nothing then, according to these principles, ought to 
be more guarded against in a free state, than making 
the military power, when such a one is necessary to be 
kept on foot, a body too distinct from the people. 

Like ours, therefore, it should wholly be composed of 
natural subjects 3 it ought only to be enlisted for a short 
and limited time 3 the soldiers also, should live inter- 
mixed with the people 3 no separate camp, no> barracks, 
no inland fortresses should beallowed. And perhaps it 
might be still better, if, by dismissing a stated number, 
and enlisting others at every renewal of their term, a 
circulation. could be kept up between the army and the 
people, and the citiaen and the soldier be more Inti- 
mately connected together. 

To keep this body of troops in order, an annual act 
of parliament likewise passes, to punish mutiny and .> 
desertion, and for the better payment of the army and 
their quarters.^^ This regulates the manner in which . 
they are to be dispersed among the several inn-keepers 
and victuallers tbrooghout the kingdom 3 and establishes 
a law martial for their government. By this, among 
other things, it is enacted, that if any officer or soldier . 
shall excite, or join any mutiny, or, knowing of it, ^ 
shall not give notice to the commanding officer, or shall 
desert, or list in any other regiment, or sleep upon bis 
post, or leave it before he is relieved, or bold corres- 
pondence with a rebel or enemy, or strike or use vio- 
lence to bis superior officer, or shall disobey bis lawful 
commands 3 such offender shall suffer such punishment 
as a court martial shall inflict, though it extend to death . . 
itself. 

However expedient the most strict regulations may . 
be iu time of actual war, yet in. times, of profounds 
peace, a little relaxation of military Tigoor would not, v 
one should hope, be productive of much inconvenience. 

And, upon this principle, .though by our standing laws . 

(still remaining in. force, though not attended to) de- 
sertion in time of war is . made^ felony without, benefit .. 
of clergy, and the offence is triable by a jury,, and vbe% 
fore the judges of the common law 3 yet, by •our mi- 
litia laws before mentioned, a much lighter punishment 
k inflicted for desertion in time of peace. So, by the 



(though some of its potentates, being unable themselves Roman law also, 4esertion in time of war was punish- 
to malnUin them, are obliged to have recourse ta,richer ed with death, but more mildly in time of tranquil*' 
powers, and receive subsidiary pensions for that pur- lity. But our mutiny act makes no such distinction : 
pose),jtJias also for many years past been annually for any of the fruits above mentioned, are cqudly tt 
judged necessary by our legislature for the safety, of the all times, punishable with d^ath itself, ii a court mar- 
kingdom, the defence of the possessions of the arowa of . tial shall think proper. , This discretionary power of 
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Milrtnry. tlic court martial is indeed to Le guided l>y the clirec- 
tions of the crown : which, with regard to military 
offences, has almost an absolute legislative power. “ His 
Majesty (says the act) may ’orni articles of war, and 
constitute courts martial, with power to try any crime 
by such articles, and inflict such penalties as the articles 
direct.” A vast and most important trust ! an unlimit- 
ed power to create crimes, and annex to them any pu- 
nishments not extending to life or limb f These are in- 
deed forbidden to be inflicted, except for crimes decla- 
red to be so punishable by this act 5 which crimes we 
have just enumerated, and among which, we may ob- 
serve, that any disobedience to lawful commands is one. 
Perhaps in some future revision of this act, which *is 
in many repects hastily penned, It may be thought 
worthy the wisdom of parliament to ascertain the li- 
mits of military subjection, and to enact express articles 
of war for the government of the army, as is done for 
the government of the navy j especially as, by our pre- 
sent constitution, the nobility and gentry of the king- 
dom, who serve their country as militia officers, are Jin- 
‘ nually subjected to the same arbitrary rule during their 
time of exercise. 

One of the greatest advantages of our law is, that 
not only the crimes themselves which it punishes, but 
also the penalties which it inflicts, ait; ascertained and 
. notorious : nothing is left to arbitrary discretion : the 
= king by his judges "dispenses what the law has previ- 
onsly ordained, but is not himself the legislator. How 
much, therefore, is it to be regretted, that a set of 
men, whose bravery has so often preserved the liberties 
of tbeir country, should be reduced to a state of servi- 
tude in the midst of a nation of freemen ^ for Sir Ed- 
ward Cokcrwili inform- us, that it is one of the ge- 
Blackft, nuioe marka ^of servitude, to have the law, which is 
Comment our rule of action, either concealed or precarious j 
^Misera est servitude ubi jus est vagum out incognitum. 
Nor is this state of servitude 4|ijite consistent with the . 
maxims of .sound policy observed J>y other free na- 
tions. For the greater the general liberty is which 
, any state enjoys, the more cautious has it usually been 
in introducing slavery in any particular order or pro- 
fession. These men, as Baron Montesquieu observes, 
seeing the liberty which, others possess, and which they 
themselves are excluded firom, are apt (like eunuchs 
in the easte^ seraglios) to live in a state of perpetual 
envy and hatred towards the rest of the community, 
and indulge a malignant pleasure in contributing to de- 
stroy those privileges to which they can never be ad- 
mitted. "Hence have many free states, by departing 
from this rule, been endangered by the revolt of their 
slaves \ while, in absolute and despotic governments, 
where no real liberty exists, and consequently no invi- 
dious comparisons can be foimed, snch incidents are ex- 
. tremely rare. > Two precautions are therefore advised to 
, be observed in all prudent and free governments : 1. To 
. prevent the introduction of slavery at all : -or, 2. If it 
: be already introduced, not to intrust those slaves with 
arms who will then find themselves an overmatch for 
tile freemen. Much less ought the soldiery to be an 
exception to the people in general, and the only state 
of servitude In the nation. 

But as soldiers, by this annual act, are thus put in 
a worse condition than any other snbjects^ so, by the 
^ humanity of our standing laws, they are in some cases 



put in a much better. By statute 43 Elir« c. 3. a Muhry 
weekly allowance is to be raised in every county for ji 
the relief of soldiers tliat are sick, hurt, and maimed : 
not forgetting the royal hospital at Chelsea for such as ' * ^ 

are worn out in their duty. Officers and soldiers, 
that have been in the king’s serv’ice, are by several sta- 
tutes, enacted at the close of several wars, at liberty 
to use any trade or occupation they are fit for, in any 
town in the kingdom (except the two univei-sities), 
notwithstanding any statute, custom, or charter to the 
contrary. And soldiers in actual military service may 
make nuncupative wills, and dispose of their goods, 
wages, and other personal chattels, without these 
forms, solemnities, and expences, which the law re- 
quires in other cases. Our law does net indeed extend 
this privilege so far as the civil law, which carried 
it to an extreme that borders upon the ridiculous : 
for if a soldier, in the article of death, wrote any 
thing in bloody letters on his shield, or in the dust of 
the field with his sword, it was a very good military 
testament. 

Military Court, See Chivauit, CJwr/ ^ 

Military Tenures. See Tenure, Feodjl Sys* 
tem^ and Knight. 

Military Ways {vice mUitares^^ are the large Bo- 
man roads which' Agrippa procured to be made through 
the empire in the time of Augustus, for the more con- 
venient marching of troops and conveyance of carriages. 

N. Bergier has written the history of the origin, pro- 
gress, and amazing extent, of these military road^ which 
were pavt;d from the gates of Rome to ihe extreme 
parts of the empire. See Way. 

MILITIA, in genera], denotes the body of soldiers, 
or those who make profession of arms. 

In a more restrained sense, militia denotes the train- 
ed bands of a town or country, who arm themselves, 
upon a short warning, for their own defence. So that, 
in this sense, militia is opposed to regular or stated 
troops. Sec Military State j vinA^FsoDAL System, 

MILIUM, Millet, a genus of plants, belonging to 
the triandria class \ and in the natural method ranking 
under the 4th order, Gramina, See Botany Index, 

MILK, a well known fluid, prepared by nature in 
the breasts of women, and the udders of other ani- 
mals, for the nourishment of their young.— According 
to Hr Cullen*, milk is a connecting and intermediate « ^ 
substance between animals and vegetables. It seems 
immediately to be secreted from the chyle, both being 
a white liquor of the same consUtence : it is most co- 
piously secreted after meals, and of an acescent nature. 

In most animals who live on vegetables, the milk is 
acescent \ and it is uncertain, though at the same time 
no observation proves the contrary, whether it is not 
so likewise in carnivorous animals. But, whatever be 
in this, it is certain, that the milk of all animals who 
live on vegetables is acescent. Milk being derived 
from the chyle, we thence conclude its ^vegetable na- 
ture ^ for in those who live on both promiscuonsly, 
more milk is got, and more quickly, from the vege- 
table than the animal food. Milk, however, is not 
purely vegetable f though we have a vegetable liquor 
that resembles its taste, consistence, colour, acescency, 
and the separability of the oily part, viz. an emulsion 
of the nuces oleosae and farinaceous substances. But 
these wdbt the coagulahle part of milk, which seems 
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to be of aDimal nature, approacbinff to that of the 
coagulable lymph of the blood, ^lilk, then, seems 
to ^ of an intermediate nature, between chyle taken 
up from the intestines and the fully elaborated animal 
fluid. 

Its contents are of three kinds : 1st, An oily part, 
which, whatewer may he said concerning the origin of 
other oils in the body, is certainly immediately derived 
from the oil of the vegetables taken in ^ as with these 
it agrees very exactly in its nature, and would entirely, 
if we could separate it fully from the coagulable part. 
Another mark of their agreement is the separability, 
which proves that the mixture has been lately attempt- 
ed, but not fully performed. 2dly, Besides this oily, 
there is a proper coagulable part : And, 3dly, Much 
water accompanies both, in which there is dissolved 
a saline saccharine substance. These three can be got 
separate in cheese, butter, and whey ; but never per- 
fectly so, a part of each being always blended with 
every other part. 

NoChiog is more common, from what has been said 
of its imu^iate nature, than to suppose that it re- 
quires no assimilation ^ and hence has been deduced the 
reason of its exhibition in the most weakly state of the 
hamaD body. But wherever we can examine milk, 
we alwap 6nd that it coagulates, suffers a decompo- 
sition, and becomes acescent. Again, Infants, who 
feed entirely on milk, are always troubled with eruc- 
tations, which every body observes are not of the same 
quality with the food taken ^ and therefore it appears, 
that, like all other food, milk turns naturally acescent 
in t^ stomach, and only enters the chyle and blood in 
consequence of a new recomposition. It approaches then 
to the nature of vegetable aliment, but is not capable 
of its noxious vinous fermentation, and, therefore has 
an advantage over it ^ neither from this quality, like 
animal food, is it heating in the stomach, and produc- 
tive of fever ; though at the same time, ^m its quan- 
tity of coagulable matter, it is more nourishing than 
ventables. 

Milk is the food most universally suited to all ages 
and states of the body ; but it seems chiefly designed by 
nature as the food of infants. When animals are in 
the fcetns state, their solids are a perfect jelly, inca- 
pable of an assiroilatory power. In such state nature 
has perfectly assimilated food, as the albumen ovi in 
the oviparous, and in the viviparous animals certainly 
somew^t of the same kind, as it was necessary the 
vessels should be filled with such a fluid as would make 
way for an after assimilation. When the infant has 
attained a considerable degree of firmness, as when it 
is separated from the mother, yet such a degree of 
weakness still remains as makes somewhat of the same 
indication necessary ^ it behoves the infant to have an 
alkalescent food ready prepared, and at the same time 
its noxious tendency to be avoided. Milk then is 
given, which is alkalescent, and, at the same time, 
has a sufficient quantity of acidity to correct that alka- 
lesceocy. As the body advances in growth, and the 
alkalescent tendency is greater, the animal, to obviate 
that tendency, is led to take vegetable food, as more 
suited to its strength of assimilation. 

Dr CuUen observes, that milk is suited to almost all 
temperaments ; and it is even so to stomachs disposed 
VoL. XIV. Part I. t 



to acescency, more than those substances which have 
undergone the vinous fermentation ^ nay, it even cures 
the heartburn, checks vinous fermentation ^ and pre- 
cipitates the lees, when, by renewal of fermentation, 
the wine happens to be fouled. It therefore very pro- 
perly accompanies a great deal of vegetable aliment : 
although sometimes its acescency is troublesome, ei- 
ther from a large proportion taken in, or from the de- 
gree of it f for, according to certain unaccountable cir- 
cumstances, different acids are formed in the stomach 
in different states of the body ; in a healthy body e, g. 
a mild one ^ in the hypochondriac disease sometimes, 
one of a very acrid quality. When the acidity of 
milk is carried to a great degree, it may prove re- 
markably refrigerant, and occasion cold crudities, and 
the recurrence of intermittent fevers. To take the 
common notion of its passing unchanged into the 
blood, it can suffer no solution. But if we admit its 
coagulum in the stomach, then it may be reckoned 
among soluble or insoluble foods, according as that 
coagulum is more or less tenacious. Formerly rennet, 
which is employed to coagulate milk, was thought an 
acid y but, from late observations, it appears, that, if 
it be an acid, it is very different firom other acids, and 
that its coagulum is stronger than that produced by acids. 
It has been imagined, that a rennet is to be found in 
the stomachs of all animals, which causes coagulation of 
milk y but according to Dr Cullen the coagulation of 
milk seems to be owing to a weak acid in the stomach, 
the relics of our vegetable food, inducing, in healthy 
persons, a weak and soluble coagulum ; but in different 
stomachs this may be very different, in these becoming 
heavy and less soluble food, and sometimes even eva- 
cuated in a coagulated undissolved state both by sto- 
mach and stool. 

As milk is ascescent,>.it may be rendered sometimes 
purgative by mixing with the bile *, and some examples 
of this have been remarked. More commonly, how- 
ever, it is reckoned among those foods which occasion 
costiveness. 

Hoffman, in his experiments on milk, found that 
all kinds of it contained much water; and when this 
was dissipated, found the residuums very different in 
their solubility. But we must not thence conclude, 
that the same insolubility takes place in the stomach ; 
for extracts made from vegetables with water are often 
very insoluble substances, and hardly diffusible through 
water itself: therefore, in Hoffmanns extracts, if we 
may so call them, of milk, somewhat of the same kind 
mi^t have appeared ; and these substances, which in 
their natural state were not so, might appear very in- 
soluble. However, we may allow that milk is always 
somehow insoluble in the intestines, as it is of a drying 
nature, and as cheese, &c. is very costive. And this 
effect shows that milk is always coagulated in the sto- 
mach; for if it remained fluid, no faeces would be 
produced, whereas sometimes very hard ones are ob- 
served. In the blood vessels, from its animal nature, 
it may be considered as nutritious ; but when we con- 
sider its vegetable conteuts, and acescency in the primm 
vide, we find that, like animal food, it does not excite 
that degree of fever in the time of digestion, and that 
from its acescency it will resist putrefaction. Hence 
its use in hectic fevers, which, whatever be their cause, 
N appear 
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M3k. tppear only to be exacerbations of natural feverish pa- 
V ■■ roxysms, which occur twice every day, commonly af- 
ter meals, and at night. To obviate tliese, therefore, 
we give such an aliment as produces the least exacer- 
bation of these fevers : and of this nature is milk, on 
account of its acescent vegetable nature. 

There appears also somewhat peculiar to milk, which 
requires only a small exertion of the animal powers in 
order to its assimilation ^ and besides, in hectic com- 
plaints there is wanted an oily, bland food, approach- 
ing to the animal nature ^ so that on all these accounts 
milk is a diet peculiarly adapted to them, and, in ge- 
neral, to most convalescents, and to those of inflam- 
matory temperaments. So far of milk in general. We 
shall now speak of the particular kinds which are in 
common use. 

The milks of women, mares, and asses, agree very 
much in their qualities, being veiy' dilute, having little 
solid contents, and, when evaporated to diyness, having 
these very soluble, containing much saccharine matter, 
of a very ready acescency, and, when coagulated, their 
coagulum being tender and easily broke down. From 
this view they have less oil, and seem to have less coa- 
gulable matter than the rest. 

The milks of cows, sheep, and goats, agree in op- 
posite qualities to the three just mentioned \ but bei'e 
there is somewhat more of gradation. Cows milk 
comes nearest to the former milk : goats milk is less 
fluid, less sweet, less flatulent, has the largest propor- 
tion of insoluble part after coagulation, and indeed the 
largest proportion of coagulable part ^ its oily and co- 
agulable parts are not spontaneously separable, never 
throwing out a cream, or allowing butter to be rea- 
dily extracted from it. Hence the virtues of these 
milks are obvious, being more nourishing, though at the 
same time less easily soluble in weak stomachs, than the 
three first, less acescent than these, and so more rarely 
laxative, and peculiarly fitted for the diet of conva- 
lescents without fever. The three first again are less 
nourishing, more soluble, more laxative, as more aces- 
cent, and adapted to the convalescents with fever. 

These qualities, in particular milks, are considerably 
diversified by different circumstances. First, Different 
animals, living on the same diet, give a considerably 
different milk ; for there seems to be something in the 
constitution, abstracting from the aliment, which con- 
stitutes a considerable diversity of milk, not only in the 
same species of animals, but also in the some animal, 
at different ages, and at different distances after deli- 
very: this applies to the choice of nurses. Secondly, 
Milk follows the nature of the aliment more than any 
other juice in the human body, being more or less fluid 
and dilute, more or less solid and nourishing, in pro- 
portion as these qualities are more or less in the ali- 
ment. The nature of the alknent differs according to 
ks time of growth, e. g. old grass being always found 
more nourishing than young. Aliment, too^ is always 
varied according to the season, as that is warm or dry, 
moist or doudy. 

The milk of each particular kind of animal is fitter 
for particular purp^s, when fed on proper food.— 
Thus the cow delights in the succulent herbage of the 
vale : if the sheep be fed there he certainly rots, but 
•n the higher and more dry side- of the mountain he 



feeds pleasantly and healthy^ while the goat uever 
stops near the bottom, but ascends to the craggy sum- 
mit: and certainly the milks of these animals are al- 
ways best on their proper soil, and that of goats is best 
on a mountainous country. From a dissertation of 
Linnseus, we have many observations concerning the 
diversity of plants on which each animal chooses to 
feed. All the Swedish plants which could be collect- 
ed together, were presented alternately to domestic 
animals, and then it appeared that the goat lived on 
the greatest variety, and even on many which were poi- 
sonous to the rest ; that the cow chose the first succu- 
lent shoots of the plant, and neglected the fructifica- 
tion f which last was preferred by the goat. Hence 
may be deduced rules concerning the pasturage of dif- 
ferent animals \ e, g. Farmers find, that, in a pastnre 
which was only fit to feed a certain number of sheep, 
an equal number of goats may be introduced, while 
the sheep are no less nourished than befbie. 

It is not easy to assign the difference between milk 
fresh drawn and that detained in the open air for some 
time : but certainly there is some material one, otlier- 
wise nature universally would not have directed infants 
to sucking \ and indeed it seems belter than the other, 
fitted for digestion and nourishment. Physicians have 
supposed that this depended on the evaporation of some 
spt, rector ; but our author cannot conceive any such, 
except common water here ^ and besides, these volatile 
parts can hardly be nutritious. A more plausible ac- 
count seems deducible from mixture : milk new drawn 
has been but lately mixed, and is exposed to sponta- 
neous separation, a circumstance hurtful to digestion \ 
none of the parts being, by themselves, so easily assi- 
milated as when they are ail taken together. Hence, 
then, milk new drawn is more intimately blended, and 
therefore then is most proper to the weakly and in- 
fants. 

Another difference in the ose of milk exposed for 
some time to the air, is taking it boiled or unboiled. 
Physicians have generally recommended the former*, 
but the reason is not easily assigned. Perhaps it is 
this : Milk kept for some time exposed to the air has 
gone so far to a spontaneous separation \ whereas the 
heat thoroughly blends the whole, and hence its reso- 
lution is not so easy in the stomach } and thus boiled 
milk is more costive than raw, and gives more fseces. 
Again, When milk is boiled, a considerable quantity of 
air is detached, as appears from the froth on the sur- 
face ^ and air is the chief instrument of fermentation 
in bodies ^ so that after this process it is not liable to 
acescency : for these reasons it is proper for tbe robust 
and vigorous. 

Another difference of milk is, according as it is fluid 
or coagulated. The coagulated is of two kinds, ss 
induced by rennet, or the natural acescency of the 
milk. The former preparation makes the firmer sod 
less easily soluble coagulum } though, when taken with 
the whey unseparated, it is less difficult of "solodoii, 
though more so than any other coagulum in tbe same 
ease. Many nations use the latter form, which is easier 
soluble, but very much acescent, and therefore, in point 
of solution, should, be confined to the vigorous, in point 
of acescency, to those who live on alkalescent food^ 
and in the last case, the Laplanders use it as their chief 
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Milk, icescent condiment. From the same considerations it 
■ ^ is more cooling, and in its other effects like all other 

acescent vegetables. 

Milk by evaporation yields a sweet saline matter, of 
which Dr Lewis gives the following proportion : 



Twelve 
ounces of 


Left of dry 
matter 


Irom which water extract- 
ed a sweet saline substance 
amounting to 


Cows milk 
Goats milk 
Human milk 
Assps milk 


13 drachms. 
I2i 
8 
8 


I7 drachms. 
It 
6 
6 



Tbe saline substance extracted irom asses milk was 
white, and sweet as sugar ^ those of the others brown 
or yellow, and considerably less sweet > that from cows 
milk bad tbe least sweetness of any. 

On distilling 1 2 quarts of milk in balneo maria^ at 
least nine quarts of pure phlegm were obtained \ the 
liquor which afterwards arose was acidulous, and by 
degrees grew^ sensibly more and more acid as tbe di- 
stillation was continued. After this came over a little 
spirit, and at last, the empyreumatic oil. The remain- 
ing solid matter adhered to the bottom of tbe retort, 
in tbe form of elegant shining black flowers, which be- 
ing calcined and elixated yielded a portion of flxed al- 
kaline salt. 

Milk set in a warm place, throws up to tbe surface 
an onctuous cream, from which, by agitation, tbe but- 
ter is easily separated. Tbe addition of alkaline salts 
prevents this separation, not (as some have supposed) by 
absorbing an acid from the milk, but by virtue of their 
property of intimately uniting oily bodies with watery 
liquors. Sugar, another grand intermedium betwixt 
oils and water, has this effect in a greater degree, 
though that concrete is by no means alkaline, or an ab- 
sorb^t of acids. 

Tbe sweet saccharine part of tbe milk remains dis- 
solved in the wbey after tbe separation of the curd or 
cheesy matter, and may be collected from it in a white 
ci^stalline form, by boiling the wbey till all remains 
of the curdled sn^tance have fallen to the bottom j 
then filtering, evaporating it to a due consistence, set- 
ting it to shoot, and purifying tbe crystals by solution in 
water and a second crystallization. Much has been 
said of tbe medicinal virtues of this sugar of milk, but 
it does not seem to have any considerable ones : It is 
from cows milk that it has been generally prepared ^ 
and the crystals obtained from this kind of milk have 
hot little sweetness. 

When milk is suffered to coagulate spontaneously, 
the whey proves acid, and on standing grows more 
and more so till tbe putrefactive state commences. 
Sour whey is used as an acid, preferable to the directly 
vegetable or the mineral acids, in some of the che- 
mical arts ^ as for dissolving iron in order to the stain- 
ing of linen and leather. iTbis acid was conunonly 
made use of in the bleaching of linen, for dissolving 
and extracting the earthy particles left in the cloth by 
the alkaline s^ts and lime employed for cleansing and 
whitening it. Butter milk is preferred to plain sour 
imlk or sour whey : This last is supposed to give the 
cloth a yellow colour. Dr Home, in Lis ingenious 
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treatise on this subject, recommends water acidiilated 
with sulphuric acid (in the f»rep<»tion of about half ah 
ounce, or at most three quarters of an ounce, to a gal- 
lon), as preferable in many respects to tbe acid of milk, 
or of tbe more direody vegetal^ substances. 

He observes, that tbe latter are often difficultly pro- 
curable, abound wkh oleaginous particles, and hasten 
to corruption ^ whilst tbe vitriolic acid is cheap, and 
pure, and indisposed to putrefy : That milk takes five 
days to perform its office, whilst the vitriolic acid 
does it in as many hours, perhaps in as many minutes : 
That this acid contributes also to whiten tbe doth, and 
does not make it weaker though tbe cloth be kept in it 
for months. He finds, that acid, as well as alkalies, 
extract an oily matter from tbe cloth, and lose their 
acidity and alkalicity. Since this treatise appeared^ 
the use of sour milk is very generally superseded by 
oil of vitriol. 

It is observable, that asses milk is greatly disposed, 
on standing for a little time, to become thick and ropy» 
In the Breslaw collection for the year 1720, there is a 
remarkable account of milk (which probably was that 
of the ass) grown so thick and tenacious as to be drawn 
out into long strings, which, when dried, were quite 
brittle. 

New cows milk, suffered to stand for some days on 
the leaves of butterwort or sun-dew, becomes uniformly 
thick, slippery, and coherent, and of an agreeable sweet 
taste, without any separation of its parts. Fresh milk, 
added to this, is thickened in the same manner, and 
this successively. In some parts of Sweden, as we are 
informed in the Swedish Memoirs, milk is thus prepa- 
red for food. 

New milk has a degree of glutinous quality, so as to 
be used for joining broken stone ware. There is a far 
greater tenacity in cheese properly prepared. 

Milk, when examined by a microscope, appears 
composed of numerous globules swimmiog in a trans- 
parent fluid. It boils in nearly tbe same degree of 
heat with common watery some sorts rather sooner, 
and some a little later : after boiling, it is less dis- 
posed to grow sour than in its natural state. It is 
coagulated by acids both mineral and vegetable, and by 
alkalies both fixed and volatile. Tbe coagulum made 
by acids falls to the bottom of the serum ^ that made 
by alkalies swims on the surface, commonly forming 
(especially with volatile alkalies) a thick coriaceous 
^in. The serum, with alkalies, pixives green or sa- 
nious \ with acids, it differs little in appearance from 
the wbey that separates spontaneously. The coagulum 
formed by acids is dissolved by alkalies, and that 
foiirned by alkalies is redissolved by acids ^ but the 
milk does not in either case resume its original pro- 
perties. It is coagulated by most of the middle salts, 
whose basis is an earth or a metallic body ^ a^ solution 
of alum, fixed sal ammoniac, sugar of lead, green and 
blue vitriol \ but not by tbe chalybeate or purging 
mineral waters, nor by the bitter salt extracted from 
the purging waters. Among the neutral salts that 
have been tried, there is not one that produces anj 
coagulation. Tl^y all dilute the milk, and make it 
less disposed to coagulate with acids or alkalies : Nitre 
seems to have this effect in a greater degree than the 
other neutral salts. It is instantly coi^lated by highly 
N 2 rectified 
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Milk, rectified spirit of wine, but scarcely by a phlegmatic 
* y i ^ spirit. It docs not mingle with expressed oils. All 
the coagula are dissolved by gall. 

It has generally been supposed by medical authors, 
that the milk of animals is of the same nature with 
chyle, and that the human milk always coagulates in 
the stomach of infants ; but in a late dissertation upon 
the subject by Mr Clarke, member of the Royal Irish 
Academy, we find both these positions controverted. 
According to him, women^s milk, in a healthy state, con- 
tains no coagulable, mucilaginous, or cheesy principle, 
in its composition ; or it contains so little, that it can- 
not admit of any sensible proof. Dr Rutty states, that 
it does not afford even a sixth part of the curd which 
is yielded by cows milk ^ and Dr Young denies that 
Jrixh it is at all coagulable either by rennets or acids. This 
Trans, for confirmed by Dr Ferris, who in 1782 gained the Har- 
*7^®* veian prize medal at Edinburgh by a dissertation up- 
on milk. ]V(r Clarke informs us, that he has made a 
vast number of experiments upon women^s milk with 
a view to determine this point. He made use of ar- 
dent spirits, all the different acids, infusions of Infants 
stomachs, and procured the milk of a great many dif- 
ferent women ^ but in no instance, excepting one or 
two, did he perceive any thing like curd. This took 
place in consequence of a spontaneous acescency j and 
only a small quantity of soft flaky matter was formed, 
which floated in the serum. This he looked upon to be 
a morbid appearance. 

The general opinion that women’s milk is coagu- 
lable has arisen from a single circumstance, viz. that 
infants frequently vomit the milk they sock in a state 
of apparent coagulation. This greatly perplexed Dr 
Young > who, alier having tried in vain to coagulate 
human milk artificially, concluded, that the process 
took place spontaneously in the stomach y and that it 
would always do so if the milk were allowed to re- 
main in a degree of heat equal to about 96 degrees of 
Fahrenheit. Mr Clarke took equal quantities of three 
different kinds of milk, and put them into bottles 
slightly corked, and these bottles into water, the tem- 
perature of which was kept up W a spirit of wine 
lamp as near as possible to 96^ of Fahrenheit : but af- 
ter frequently examining each bottle during the course 
of the experiment, at tbe expiration of several hours 
there was not tbe smallest tendency towards coagula- 
tion to be perceived in any of them the cream was 
only thrown to the surface in a thick and adhesive 
form, and entirely separated from the fluid below, 
which bad something of a gray and wbeyish appear- 
ance. As tbe matter vomited by infants is sometimes 
more adhesive than we can suppose cream to be, Mr 
Clarke supposed that the curd mi][(ht be so entangled 
with tbe cream, as to be with difficulty separated from 
it y but having collected a quantity of rich cream from 
the milk of Afferent women, he repeated the experi- 
ment with precisely the same event, not being able in 
any one instance to produce the smallest quantity of 
cord. To determine, however, what effects might be 
produced upon milk by tbe stomach of an infant, Mr 
Clarke made the following experiment : Having taken 
out the stomach of a foetus which had been deprived 
of life by the use of instruments, he infused it in a 
small quantity of hot water, so as to make a strong 
infusion. He added a tea-spoonful of this infusion to 



equal quantities of cows and human milk ; the conse- Milk. 
quence of which was, that the cow’s milk was firmly * v " 
coagulated in a short time, but the human milk was 
not altered in the least y neither was the least coagula- 
tion produced by adding a second and third spoonful 
to the human milk. Upon the whole, then, (says 
Mr Clarke), I am persuaded it will be found, that hu- 
man milk, in an healthy state, contains little or no curd, 
and that the general opinion of its nature and proper- 
ties is founded upon f^lacious analogy and superficial 
observations made on the matter vomited by infants. 

We may presume, that the cream of women’s milk, 
by its inferior specific gravity, will swim on the surface 
of the contents of the stomach y and being of an oily 
nature, that it will be of more difficult digestion than 
any other constituent part of milk. When an infant 
then sucks very plentifully, so as to over-distend the 
stomach, or labours under any weakness in die powers 
of digestion, it cannot appear unreasonable to suppose, 
that the cream shall be first rgected by vomiting. 
Analogous to this, we know that adults affected with 
dyspepsia oRen bring up greasy fluids from the sto* 
macb by eructation, and this especially after eating fat 
meat. \Ve have, in some instances, known this to blaze 
when thrown into the fire like spirit of wine or oil.’* 

Our author derives a confirmation of his opinion from 
the following observation, viz. that curds vomited by 
infants of a few days old are yellow, while they become 
white in a fortnight or three weeks. This he accounts 
for from the yellow colour of the cream thrown up by 
the milk of women during the first four or five days af- 
ter delivery. 

Mr Clarke likewise controverts that common opi- 
nion of the human milk being so prone to acidity, that 
a great number of tbe diseases of children are to be 
accounted for from that principle. ** Whoever (says 
be) takes the trouble of attentively comparing human 
milk with that of ruminant animals, will soon find it 
to be much less prone to run into the acescent or acid 
process. I have very often exposed equal quantities 
of hnman and cows milk in degrees of temperature, 
varying from the common summer beat, or 65^, to 100^^ 
and I have constantly found that cows milk acquires a 
greater degree of acidity in 36 hours than the human 
did in many days : cows milk becomes offensively pu- 
trid in four or five days y a change which healthy hu- 
man milk, exposed in tbe same manner, will not un- 
dergo in many weeks, nay, sometimes in many montha. 

I once kept a few ounces of a nurse’s milk, delivered 
about six or seven days, for more than two years in a. 
bottle moderately corked. It stood on tbe chimney- 
piece, and was frequently opened to be examined. At 
the end of this period it showed evident marks of mo- 
derate acidity, whether examined by tbe taste, smell, 
or paper stained with vegetable blues or purples y the 
latter it changed to a florid red colour, whereas cows 
milk kept a few days changed tbe colour of the same 
paper to a green, thereby clearly showing its putrescent 
tendency.” 

Our author next goes on to consider of the pro- 
bability there is of milk becoming so frequently and 
strongly acid as to occasion most of the diseases of in- 
fants. He begins with an attempt to show that the 
phenomena commonly looked upon to be indications 
of acrimony are by no means certain. Curdled milk. 

has 
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Hint bas already been shown to be no sign of acidity } and 

"V* * the other appearance, which has commonly been 
thought to be so certain, viz. green faeces, is, in the 
opinion of Mr Clarke, equally fallacious. In support 
of this he quotes a letter from Dr Sydenham to Dr 
Cole } in which he says, that the green matter vomited 
by hysterical women is not any proof of acrid humours 
being the cause of that disease, for sea-sick people do 
the same. Tlie opinion of green faeces being an effect 
of acidity, proceeds upon the supposition that a mixture 
of bile with an acid produces a green colour : but it is 
(bund, that the vegetable acid, which only can exist in 
the human body, is unable to produce this change of co- 
lour, though it can be effected by the strong mineral 
acidis. As nothing equivalent to any of these acids can 
be supposed to exist in the bowels of infants, we must 
therefore take some other method of accounting for the 
green faeces fiequently evacuated by them. “ Why 
should sour milk, granting its existence, give rise to 
them in infants and not in adults P Have butter milk, 
summer fruits of the most acescent kind, lemon or 
orange juice, always this effect in adults by their ad- 
mixture with bile ? This is a questioo which, 1 be- 
lieve, caooot be answered in the affirmative.*' 

Co the whole. Dr Clarke considers the disease of aci- 
dity in the bowels, though so frequently mentioned, to 
be by no means coimnon. He owns indeed, that it 
mscy sometimes occur in infancy as well as in adults, 
from weakness of the stomach, costiveness, or improper 
food ^ and an indubitable evidence is afforded bv faeces 
which stain the blue or purple colour of vegetables to a 
red, though nothing can be inferred with certainty from 
the colour or smell. 

Tbe doctor next proceeds to state several reasons 
fw his opinion, that the greater number of infantile 
diseases are not owing to acidity: i. Women's milk 
in a healthy state contains little or no coagulable 
matter or curd. 2. It shows less tendency out of tbe 
body to become acescent than many other kinds of 
mUJL 3. The appearances which have been generally 
supposed to characterize its acidity do not afford satis- 
factory evidence of such a morbid cause. 4. Granting 
this to be the case, we have plenty of mild absorbents, 
capable of destroying all the acid which can be suppos- 
ed to be generated in the bowels of an infant •y yet 
many children are observed to die in consequence of 
these diseases supposed to arise from acidity. 5. Though 
tbe milk of all nmunant animals is of a much more 
acescent nature than that of tbe human species, yet 
the young of these aninmls never suffer any thing like 
the diseases attributed to acidity in infants. 6. His- 
tory informs os that whole nations use sour curdled 
milk as a considerable part of their food, without feel- 
ing any inconvenience } which, however, must have 
been the case, if acidity in the stomach were pro- 
ductive of such deleterious effect ks has been sup- 
posed. 

The reasoning of Dr Clarke seems here to be very 
plausible, and nothing has as yet been offered to con- 
tradict it. The reviewers in taking notice of tbe trea- 
tise only observe, that tbe doctor's positions are sup- 
ported by great probability ; yet ** they have seen 
them, or think they have seen them, contradicted by 
the appearance of diseases and tbe effects of medi- 



cines so that they must leave the subject to farther Milk, 
examination. ■ . 

In a memoir by Messrs Parmentier and Deyeux, 
members of tbe royal college of pharmacy, &c. in Pa- 
ris, we have a great number of experiments on tbe 
milk of asses, cows, goats, sheep, and mares, as well 
as women. The experiments on cows milk, were made 
with a view to determine whether any change was 
made in the milk by the different kinds of food eaten 
by the animal. For this purpose some were fed with 
the leaves of maivie or Turkey wheat ^ some with cab- 
bage^ others with small potatoes^ and others with 
common grass. Tbe milk those fed with the mai%e 
or Turkey wheat was extremely sweet \ that from tJie 
potatoes and common grass much more serous and in- 
sipid \ and that from the cabba^ the most disagreeable 
of all. By distillation only eight ounces of a colour- 
less fluid were obtained from as many pounds of each 
of these milks \ which from those who fed upon grass 
had an aromatic flavour ^ a disagreeable one from cab- 
bage^ and none at all from the potatoes and Turkey 
wheat. TbU liquid became fetid in the space of a 
month, whatever substance the animal had been fed 
with, acquiring at tbe same time a viscidity and be^ 
coming turbid \ that from cabbage generally, but not al- 
ways, becoming first putrid. All of them separated a 
filamentous matter, and became clear on being exposed 
to the heat of 25® of Reaumur's thermometer. In the 
residuums of tbe distillation no difference whatever 
could be perceived. As the only difference therefore 
existing in cows milk lies in tbe volatile part, onr aia- 
Ibors conclude, that it is improper to boil milk either 
for common or medicinal purposes. They observed al- 
so that any sudden change of food, even from a worse 
to a better kind was attended by a very remarkable di- 
minution in the quantity of milk. ^All the residuums 
of the distillations yielded, in a strong fire, a yellow oil 
and acid, a thick and black empyreumatic oil, a volatile 
alkali, and towards the end a quantity of inflammable 
air, and at last a coal remained containiog some fixed, 
alkali with muriatic acid. 

On agitating in long bottles the creams from tbe milk 
of cows fed with diflSerent substances, all of them were 
formed into a kind of half-made butter ^ of which that 
formed from the milk from maize was white, firm, 
and insipid^ that firom potatoes was softer and more 
pinguedinous ^ but that from common grass was tbe 
best of all. Cabbage, as in other cases, gave a^ strong 
taste. 

In the course of their experiments, it was endeavour- 
ed to determine whether butter is actually contained in 
the cream, or whether it be a chemical production of 
the operation of churning. They could not find any 
reason absolutely satisfactory on either side, but incline 
to the latter opinion ^ because when cream is allowed to 
remain among the milk, and the whole curdled promis- 
cuously, only fat cheese, without any butter, is produ- 
ced. The oily parts cannot be separated into butter ei- 
ther by acids or any other means than churning : even 
the artificial mixture of oil with tbe cream is insufficient 
for the purpose. 

The serum of milk was reduced by filtration to a 
clear and pellucid liquor •y and, by mixture with fixed 
alkali, deposited a portion of cheesy matter which had 

been 
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MKk. dissolved in the whey. The sugar of milk was aU 

' ** so found in this liquor. 

In their cx]ieriinents upon the milk of various ani- 
mals, it was found that the milk of asses yielded by 
distillation an insipid liquor, and deposited a liquor 
similar to the lymph of cows milk. It is coagulated 
‘ hy all the acids, but Jiot into an uniform mass ^ ex- 
hibiting only the appearance of distinct fiocculi. It 
affords but little cream, which is converted with dif- 
hcfilty into a soft butter that soon becomes rancid. It 
has but a small quantity of saccharine particles, and 
these are often mixed with muriatic selenite ^d com- 
iiKm salt. Goats milk has a thick cream, and agree- 
able to the taste ^ and the milk itself may be preserved 
longer in a sound state than any other species, the 
scum on its surface being naturally convertible into 
palatable clieese. It is easily made into firm butter, 
which does not soon become rancid, and has a good 
flavour. The butter milk contains a large quantity of 
cheesy matter, which readily coagulates ; but has still 
less saccharine matter than that of asses. Sheeps milk 
can scarce be distinguished from that of a cow, and ea- 
sily parts with its cream by standing. It is of a yellow 
colour, an agreeable flavour, and yields a great propor- 
tion of butter \ but this is not solid, and soon becomes 
rancid. Mares milk is the roost insipid and least nutri- 
tious of any ; notwithstanding which it has been much 
recommended for weak and consumptive patients : in 
which cases it is probable that it proves efficacious by 
being more consonant than any other to the debilitated 
powers of digestion. It boils with a smaller fire than 
any other kind of milk, is easily coagulated, and the 
distilled water does not^oon change its nature. It has 
but a small quantity of cfacesy matter, and very few 
oily particles : the cream cannot be made into butter \ 
and the whey contains about as much sugar as cows or 
.-goats milk. 

In this memoir our authors remark, that in order to 
augment the quantity, as well as to improve the qua- 
lity, of the milk of animals, they should be well fed, 
their stalls kept clean, and their litter frequently renew- 
ed: they should be milked at stated hours, but liot 
drained : great attention should also be paid to the 
breed; because inferior cattle are maintained at as 
great expence as the roost valuable kinds. No change 
ought to be made in the food; though if the milk 
he employed for medicinal purposes, it may be improv- 
' ed by a proper mixture of berb^, &c. 

In their experiments on women’s milk, Messrs Par- 
mentier and l^yeux differ somewhat from Dr Clarke. 
They first tried the milk of a woman who bad been 
delivered four months: and observed, that after the 
cream had been separated the other part appeared of 
a more perfect white, and that it could not be coa- 
gulated either by vinegar or mineral acids ^ which 
they attribute to a superabundance -of serum. But 
they found that in proportion to the age of the milk 
it was found to be more easily coagulable ; and this 
was confinned by experiments made upon the milk of 
20 nurses. Its coagulability was not increased by 
heat. The cream, by agitation, formed a viscid unc- 
tuous matter, but could not be changed into perfect 
butter ; but they found that it was extremely difficult 
to determine the proportions of the various compo- 
nent parts in human milk, as it differs remarkably, 
4 



not only in different subjects, but in the same subject Milk, 

at different times. In a nurse aged about 32 years, v— 
who was extremely subject to nervous affections, the 
milk was one day found almost quite colourless and 
transparent. In two boors after, a second quantity 
. drawn from the breast was viscid like the white of an 
egg. It became whiter in a short time, but did not 
recover Its natural colour before the evening. It was 
afterwards found that these changes were occasioned 
by her having some violent hysteric fits in the mean 
time. 

Sugar of Milk* Different methods have been pro- 
posed for obtaining the sugar of milk. The following 
is an account of a method used by some of the Tartar 
nations of preserving their milk by means of frost : in 
which operation great quantities of the sugar of milk 
are accidentally formed. The account was given by 
Mr Fahrig of Petershurgh, who undertook a journey, 
by order of the academy of Petersburgh, among the 
Mogul tribes who inhabit the country beyond the lake 
Baikal, on the banks of the river Salenga. These peo- 
ple allow their milk to freeze in large quantity in iron 
kettles; and, when it is perfectly congeal^, they 
place them over a gentle fire to soften the edges of 
the cake, after which it may be taken out with a 
wooden spatula. They commence these operations 
at the beginning of the cold, when they have milk 
in the greatest abundance ; after which it may be pre- 
served with great ease throughout the whole winter. 

Mr Fahrig having frequent opportunities of seeing 
these cakes, soon observed, that the surface of them 
was covered to a coosiderable depth with a farinaceous 
powder ; and having established a dairy upon the same 
plan with those of the Moguls, he found the same 
thing take place with himself. This powder was ex- 
tremely sweet, and be received platefuls of it from the 
natives, who used it in their food, and sweetened their 
other victuals with it. Having caused a number of 
cakes of frozen milk to be conveyed to the top of his 
bouse, where they were directly exposed to the violent 
cold, he found that the separation of the saccharine 
powder was greatly promoted by this means. He 
scraped the cakes every week to the depth of two 
inches, and ailerwards spread out the powder upon an 
earthen plate in order to destroy the remains of mois- 
ture which might have prevented it from keeping for 
any length of time. When exposed in this manner it had 
a very agreeable and strong saccharine taste ; dissolved 
in warm water ; and when strongly stirred by means of 
a chocolate stick, would at all times produce an excel- 
lent and well tasted milk. Raw milk affords a much 
larger quantity of this saccharine matter than such as 
has been boiled, or which has had the cream taken off 
it. Neither must the milk be suddenly exposed to the 
cold before it has lost its natural beat ; for the sudden 
contact of the cold drives all the cheesy and fat part 
towards the middle, while the external parts consist of 
little else than water. In order to allow the parts 
of the milk to be all properly mixed together, Mr 
Fahrig allowed the milk when newly taken from the 
cows to cool, and then poured it out into shallow 
kettles. 

Our author is of opinion that this method of making 
milk would be of great service to navigators to sup- 
ply themselves with milk during long sea voyages : and 

he 
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Milk- be assures us,, from bis own experience, that it will 
— always succeed, if proper attention be paid to it. He 
is of opinion, however, that all countries are not 
equally proper for the preparation of this saccharine 
matter : and indeed this seems very evidently to be 
the case, as the process appears to be a crystallization 
of the saccharine parts of the milk, and a separation 
of them from the aqueous ones by means of extreme 
cold. The country in which he made the experiments 
b one of the most elevated iu all Asia ^ and so cold, 
that, though it lies only in the 50th degree of north 
latitude, its rivers are frozen up for six months of the 
year. A very dry cold wind also prevails throughout 
almost the whole year ; aud the dry winds generally 
come from the north, being almost always preceded 
by a warm wind from the south, which blows for 
some time. The dry rarcBed air increases tbe eva» 
poratioQ from the ice cakes, and leaves nothing but 
tbe saccharine or pure constituent parts of the milk, 
which with tbe addition of water can always recompose 
the Raid. 

Milk, in the wine trade. The coopers know very 
well the use of skimmed milk, which makes an inno. 
cent and efficacious forcing for the Bning down of all 
white wines, arracks, and small spirits *, but it is by no 
means to be used for red wines, because it discharges 
their colour. Thus, if a few quarts of well skimmed 
milk be put into a hogshead of red wine, it will soon 
jirecipitate the greater part of the colour, and leave 
the whole nearly white : and this is of known use 
In tbe turning of red wines, when pricked, into white ^ 
in which a small degree of acidity is not so much per- 
celtred. 

Milk is, from this quality of dbcbarging colour from 
wines, of use also to the wine coopers, for the whiten- 
ing of wines that have acquired a brown colour from 
the cask, or from having been hastily boiled before 
fermenting ; for the addition oi a little skimmed milk, 
in these oases, precipitates the brown colour, and leaves 
the wines almost limpid, or of what they call a waier 
rvhiUnesSy which is much coveted abroad in wines as 
well as ia brandies. 

AIilk of Lime ; Milk of Sulphur^ The name pf milk 
is given to substances very different from milk properly 
so filled, and which resemble milk only in colour. 
Such is water in which quicklime has been slaked, 
which acquires a whiteness from the srnaU particles of 
the lime being suspended in it, and has hence been 
called the milk of lime. Such also is the solution of 
liyer of mlpkurj when an acid is mixed with it, by 
which white particles of sulphur are made to float in the 
liquor. 

Milk of Vegetables. For tbe same reason that milk 
•f animals may be considered as a true animal emul- 
aioo, the emulsive liquors of vegetables may be called 
^p^table milks. Accordingly emulsions made with, al- 
monds are commonly called milk of almonds. But be- 
sides this vegetable milk, which is in some measure ar- 
tiBcial, many plants and trees contain naturally a Urge 
quantity of emulsive or milky juices. Such are lettuce, 
spurge, fig tree, and tbe tree which furnishes the elas- 
tic American resin. The milky, juices obtained from 
all these vegetables derive their whiteness from an oily 
matter, mixed and nndissolved in a watery or mucila- 
ginous liquor. Most resinous gums were originally 



such milky juices, which afterwards become solid by the Milk, 
evaporation of their more fluid and volatile parts. MilL 

MiLK-Fever. See Medicine Index. » 

MiLKT^Hedge^ the English name of a shrub growing 
on the coast of Coromandel, where it is used for hedg- 
ing. The whole shrub grows very bushy, with numer- 
ous erect branches, which are composed of cylindrical 
joints as thick as a tobacco pipe, of a green colour, 
and from three to six inches long : the joints are tbick- 
erthan tbe other parts, but always give way first on any 
accidental violence offered to the plant. When broken 
it yields a milk of an excessively caustic quality, which 
blisters any part of the skin it touches. When the 
joints are broken off at each end, the tube then contains 
but very little milk. In this state Mr Ives ventured to 
touch it with bis tongue, and found it a little sweet. 

In the hedges it is seldom very woody ^ but when it is, 
tbe wood is very solid, and tbe bark gray and cracked. 

This plant, be informs us, has acquired great reputation 
in curing tbe venereal disease, on the following account: 

A poor Portuguese woman, the eldest female of her 
family, had wrought surprising cures in the most inve- 
terate venereal disorders, even such as the European 
physicians had pronounced incurable. These facts be- 
came so notorious, that the servants of tlie Company, 
and especially their surgeons, were induced to ofl’er her 
a very considerable premium for a discovery of the me- 
dicine j but she always refused to comply, giving for a 
reason, that while it remained a secret, it was a cer- 
tain provision for the maintenance of the family in tbe 
present as well as io future generations. On account 
of this denial the English surgeons were sometimes at 
the pains to have her motions without doors carefully 
watched ^ and as they were not able to discover that 
site ever gathered of any other plant or tree but this, 
they coujeotured that tbe milk of this tree was tbe spe- 
cific employed. Mr Ives inquired at the black doc- 
tors concerning the virtues of this plant ^ who all a- 
greed, that it will cure tbe lues venerea, but differed as 
to the manner of administering it } some saying that a 
joint of it should be eaten every morning ^ others that- 
the milk only should be dropped upon sugary and then 
put into milk, oil, &c. and given daily to tbe pa- 
tient. 

MiLKY-JVay. See Astronomy Index. 

MILL, a machine for grinding corn, &c. of which 
there are various kinds, according to the different me- 
thods of applying tbe moving power ^ as water-mills, . 
wind-mills, mills worked by horses, &c. See Mecha^ 

Nics Indev. 

The first obvious method of reducing corn into flour 
for bread would be by tbe simple expedient of pound- 
ing. And that was for ages the only one which was^ 
praotised by the various descendants of Adam, and ac- 
tually continued in use among the Romans below thd 
reign of Vespasian. But the process was very early 
improved by the appUcation of a binding power, and 
the iutroduction of millstones. This, like most of 
the common refinements in domestic life, was pro- 
bably the invention of the antediluvian world, and cer- 
tainly practised in some of the earliest ages after it ^ 
and, like most of them, it was equally known in the east 
and west. Hence the Gauls and Britons appear familiar- 
ly acquainted with the use of hand-mills before the time 
of their submbaioa to the Romans > the Britons particu- 
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. Mill. larl^ distinguishing them, as the Highlanders and we 
distinguish them at present, by the simple appellations of 
quemsy camesy or stones. And to these the Romans 
added the very useful invention of water mills. For 
this discovery the world is pretty certainly indebted to 
the genius of Italy ; and the machine was not uncom- 
mon in the country at the conquest of Lancashire. 
This, therefore, the Romans would necessarily intro- 
duce with their many other refinements among us. 
And that they actually did, the British appellation of a 
water-mill fully suggests of itself^ the meltn of the 
Welsh and Cornish, the muUy mcilly and melin of the 
Armoricans, and the Irish muilean and mutlindy being 
all evidently derived from the Roman mola and molen- 
dinum. The subject Britons universally adopted the 
Roman name, hut applied it, as we their successors do, 
only to the Roman mill; and one of these was proba- 
bly erected at every stationary city in the kingdom. 
^Whitaker^t One plainly . was .at Manchester, serving equally the 
^danehei- accommodation of the 

■ter, garrison. — And one alone would be sufficient, as the 

use of handmills remained very common in both, many 
having been found about the site of the station particu- 
larly and the general practice having descended a- 
mong ns nearly to the present period. Such it would 
be peculiarly necessary to have in the can\p, that the 
garrison might be provided against a siege. And the 
water-mill at Manchester was fixed immediately below 
the Castlefield and the town, and on the channel of the 
Medlock. There, a little above the ancient ford, the 
sluice of it was accidentally discovered about 30 years 
ago. On the margin of Dyer^s croft, and opposite to 
some new constructions, the current of the river, acci- 
dentally swelled with the rains, and obstructed by a 
dam, broke down the northern bank, swept away a 
large oak upon the edge of it, and disclosed a long tun- 
nel in the rock below. This has been since laid open 
in part with a spade. It appeared entirely uncovered 
at the top, was about a yard in width, and another in 
depth, hut gradually narrowed to the bottom. The 
sides showed everywhere the marks of the tool on the 
rock, and the course of it was parallel with the channel. 
It was bared by the flood about 25 yards only in length, 
but was evidently continued for several further 5 hav- 
ing originally begun, as the nature of the ground evin- 
ces, just above the large curve in the channel of the 
Medlock. 

For the first five or six centuries of the Roman state, 
ihere were no public bread bakers in the city of Rome. 
They were first introduced into it from the east, at the 
conclusion of the war with Perseus, and about the year 
167 before Christ. And, towards the close of the 
first century, the Roman families were supplied by 
them every morning with firesb loaves for breakfast.-— 
But the same custom, which prevailed originally among 
the Romans and many other nations, has continued 
nearly to the present time among the Mancunians. The 
providing of bread for every family was left entirely 
to the attention of the women in it ; and it was 
baked upon stones, which the Welsh denominate grei- 
diol9 and we gredles. It appears, however, from the 
kiln-humt pottery which has been discovered in the 
British sepulchres, and from the British appellation of 
an odqn or oi>en remaining among us at present, that 
furnaces for baking were generally known among the 



original Britons. An odyn would, therefore, be erect- Mill, 
ed at the mansion of each British baron, for the use Millsteo^ 
of himself and his retainers. And, when he and they ▼ 
removed into the vicinity of a Roman station, the oven 
would be rebuilt with the mansion, and the public 
bakehouses of our towns commence at the first foun- 
dation of them. One bakehouse would be constructed, 
as we have previously shown one mill to have been set 
up, for the public service of all the Mancunian families. 

One oven and one mill appear to have been equally 
established in the town. And the inhabitants of it ap- 
pear imroemorially accustomed to bake at the ode and 
grind at the other. Both, therefore, were in all pro- 
bability constructed at the first introduction of water- 
mills and ovens into the country. The great similarity 
of the appointments refers the consideration directly 
to one and the same origin for them. And the gene- 
ral nature of all such institutions points immediately to 
the first and actual introduction of both. And, as the 
same establishments prevailed equally in other parts of 
the north, and pretty certainly obtained over all the ex- 
tent of Roman Britain, the same erections were as 
certainly made at every stationary town in the king- 
dom. 

Mill, Johny a very learned divine, was bom at 
Shap in Westmoreland, about the year 1645 i 
came a servitor of Queen’s college, Oxford. On his 
entering into orders he became an eminent preacher, 
and was made prebendary of Exeter. In 1681, he 
was created doctor of divinity ^ about the same time he 
was made chaplain in ordinary to King Charles 11. and 
in 1685 he was elected principal of St Edmund’s haU 
in Oxford. His edition of the Greek Testament, 
which will ever render bis name memorable, was pub- 
lished about a fortnight before his death, which hap- 
pened in June 1707. Dr Mills was employed 30 years 
in preparing this edition. 

MILLSTONE, the stone by which com is ground. 

—The millstones which we find preserved from ancient 
times are all small, and very different from those in 
use at present. Thoresby mentions two or three such 
found in England, among other Roman antiquities, 
which were but 20 inches broad ^ and there is great 
reason to believe that the Romans, as well as the 
Egyptians of old, and the ancient Jews, did not em- 
ploy horses, or wind, or water, as we do, to turn 
their mills, but made their slaves and captives of war 
do this laborious work : they were in this service 
placed behind these millstones, and pushed them on 
with all their force. Sampson, when a prisoner te 
the Philistines, was treated no better, but was con- 
demned to the millstone in his prison. The runner or 
loose millstone, in this sort of grinding, was usually 
very heavy for its size, being as thick as broad. This 
is the millstone which is expressly prohibited in Scrip- 
ture to take in pledge, as lying loose it was more 
easily removed. The Talmudists have a story, that 
the Chaldeans made the young men of the captivity 
carry millstones with them to Babylon, where there 
seems to have been a scarcity at that time ^ and beace, 
probably, their paraphrase renders the text ** have 
borne the mills or millstones which might thus be 
true in a literal sense. They have also a proverbial 
expression of a man with a millstone about bis neck \ 
which they use to express a man' under the severest 

weight 
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|)i)ktoiie welglit of aflUction. TLb also plainly refers to this 
|1 smsdl sort of stones. 

Rhenish MiLLSTONE^ a stone which has been das- 
, sed amoD^ volcanic products, on account of its appear* 
ance, which Is a blackish gray, porous, and very much 
resembling a lava of Mount Vesuvius. 

MIJjLEJ 3 G£VILL£, a town in the state of Geor- 
gia in North America, situated on the river Occoneei 
jibout 150 miles from the sea. Its |K>pulation in 1810 
^was 120. W. Long. 83. 10. 'N. Lat. 32. 40. 

MLLLENARIANS, or Chiuasts, a name given 
to those in the primitive ages, who believed that the 
saints will reign on earth with Christ looo years. See 
Millenium. 

MILLENER,. or milliner, one who sells ribbands 
and dresses, particularly bead dresses for women \ and 
.who makes up those dresses. Of this word different 
.etymologies have been given. It is net derived from 
the French. The French cannot express the notion of 
milliner^ otherwise than by the circumlocution marchand 
or marchande des modes. Neither is it derived from 
. the Low Dutch language, the great, but neglected, 
magazine, of the Anglo-Saxon. For Sewel, in his 
. Dictionary English and Dutch, 1 708, describes wii/- 
lener to be a pedlar who sells ribbands and other 
. trimmings or ornaments \ a French pedlar.'* 

Littletw, io bis English and Latin Dictiona^, pub- 
lished 1677, dehnes millener, ^ a jack of all trades 
q. d. millenarius^ pr mille mercium A)enditor ; that is, 

one who sells a thousand different sorts of things.** 
From this etymology, which seems fanciful, we must 
hold, that it then implied what is now termed ** a ha- 
berdasher of small wares.** 

Before Littleton*s time, however, a somewhat nicer 
characteristic than seems compatible with bis notion, 
appears to have belonged to them > fpr Shakespeare, in 
;his Henry IV, makes Hotspur, when complaining of 
the daintiness of a courtier, aay, 

He was perfumed like a. milliner* 

The fact seems to be, that there were milleners of 
several kinds : as, horse milleners^ (for so those persons 
were called who make ornaments of. coloured worsted 
for horses) ^ haberdashers of small .wares, the miileners 
.of Littleton ^ and milleners such as those now peco- 
llarly known by that name, whether male or female, 
and to whom Shakespeare*s allusion seems most appro- 
priate. 

X*astly,. Dr Johnson, in bis dictionary, derives the 
word from tiiilaner^ an inhabitant of Milan^ from 
whence people of this profesMon first came, as %’Lofh~ 
hard is a banker. 

MILLE FASSUS, or MiUia Passuumi A very com- 
jnon expression among the ancient Romans for a mea- 
oore of distance, commonly called a mile. Miltiarium^ 
rarely used. Which Hesychius made to consist of seven 
stadia \ Plutarch, little short of eight \ but many others, 
as Strabo and Fidybius, mSke it just eiglit stadia. The 
reason of this difference seems to he, that the former 
liad a regard to the Grecian foot, which is greater than 
tlie Roman or Italic. This distance is oftentimes cal- 
led lapisy which see. Each passus consisted of five 
(Columella). 

MILLENNIUM,/* a thousand years j** generally 
VoL.XIV.PartI. f 



employed to denote the thousand years, during which, Millca- 
accoraing to an ancient tradition in the church, ground- nium. 
ed on some doubtful texts in the Apocalypse and other ' — -v ■' 
Scriptures, our blessed Saviour shall reign with the 
faithful upon earth after the first resurrection, before 
the final completion of beatitude. 

Though there has been no a^ of the church in 
which the millennium was not admitted by individual 
divines of the first eminence, it is yet evident from the 
writings of Eusebius, Iienseus, Origen, and others 
among the ancients, as well as from the histories of 
Dupin, Mosheim, and all the modems, that it was 
never adopted by the whole church, or made an article 
of thp established creed in any nation. 

About the middle, of the fourth century the Millen- 
nians held the following tenets : 

1st, That the city of Jerusalem should be rebuilt, 
and that the land of Judea should be the habitation of 
those Hrho were to reign on earth 1000 years. 

2dly, That the first resurrection was not to be con- 
fined to the martyrs^ but Chat after the fall of Anti- 
christ all the just were to rise, and all that were on the 
earth were to continue for that space of time. 

3dly, That Christ shall then come down from hea- 
ven, and be seen on earth, and reign there with his 
servants. 

qthly, That the saints daring this period shall enjoy 
all the delights of a. terrestrial paradise. 

These opinions were founded upon several passa- 
ges of Scripture, which the MHlenartans among the 
fathers understood in no other than a literal sense, 
but which the modem?, who hold that opinion, con- 
sider as partly literal and partly metaphorical. Of 
these passages, that upon which the greatest stress has 
been laid, we believe to be the following:—** And 
I saw an angel come down from heaven, having the 
key of the bottomless pit, and a great chain in bis 
hand. And belaid hold on the dragon, that old ser- 
pent, . which is the devH and ^atan, and bound him jsl 
thousand years^ and cast him into the bottomless pit, 
and shut him up, and set a seal upon him, that he 
should deceive the nations no more till the thousand years 
should he fulfilled'; and after that^he must be loosed 
a little season. And I saw thrones, and they sat up- 
on them,. and judraent was given onto them; and 
I saw die souls of them that were beheaded for the 
witness of Jesus, and fisrthe^ word of God, and which 
had not worshipped the beast, neither his image, nei- 
ther bad received his mark upon their foreheads, or in 
their* hands ; and they lived and reigned with Christ 
a thousand years. But the rest of the dead lived not 
again till the thousand years were finished. This is 
ths first resurrection*.** This passage all the ancient* Rom.n. 
Millenarians took in a sense grossly literal ; and taught, 1— 5 . j 

that during the millennium the. saints on earth were 
to enjoy every bodily delight. The modems, on the 
odier hand, consider the power and pleasure of this 
kingdom as vdioHy spiritual ; and they represent them 
as not to commence till after the conflagration of the 
present earth. But that this last supposition is a mis- 
take, the very next verse except one assures us : for 
we are there told, that ** when the thousand years are . 
expired, Satan shall be loosed oat of his prison, and • 
shall go out to deceive the nations which are in the 
four quarters of the earth and we have no reason to 
O believe 
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believe that he will have such power or such liberty in 
“ the new heavens and the new earth wherein dwelfeth 
righteousness.” 

For this and other reasons, which our limits will not 
permit us to enumerate, the most judicious critics con- 
tend, th^ the prophesies of the millennium point, not 
to a resurrection of martyrs and other just men to reign 
with Christ a thousand years in a visible kingdom upon 
earth, hut to that state of the Christian church, which, 
for a thousand years before the general judgment, will 
be so pure and so widely extended, that, when compa- 
red with the state of the world in the ages preceding, 
it may, in the language of Scripture, be called a resur- 
rection from the dead. In support of this interpretation 
tlu y quote two passages from St Paul, in which a con- 
version from Paganism to Christianity, and a reforma- 
tiou of life, is called a resurrection mm the dead 
“ Neither yield ye your members as instriiments of un- 
righteousness into sin ^ but yield yourselves unto God 
as those that are alive from the dead* And again, 
“ Wherefore he saith, Awake thou that sleepest, and 
arise from the dead^ and Christ shall give thee light f 
It is likewise to be observed, that in all the descriptions 
of the resurrection and future judgment which are 
^iven us at such length in the gospels and epistles, there 
18 no mention made of a first and second resurrection at 
the distance of a thousand years from each other. 
There is indeed an order in the resurrection : for we 
are told that every man shall rise in his own order \ 
Christ the first fruits, afterwards they that are Christ's 
at his coming,” &c. But were the millennarian hypo- 
thesis well founded, the words should rather have run 
thus : ** Christ the first fruits, then the martyrs at bis 
coming, and a thousand yeal^ afterwards the residue of 
mankind. Then cometb the end," &c. 

These arguments strongly incline us to believe, that 
by the reign of Christ and the saints for a thousand 
years upon earth, nothing more is meant, than that 
before the general judgment the Jews should be con- 
verted, genuine Christianity be diffused through all na- 
tions, and mankind enjoy that peace and happiness 
which the faith and precepts of the gospel are calcu- 
lated to confer on all by whom they are sincerely em- 
braced. 

Our Saviour's own account of his religion Is, that 
from a small beginning it will increase to the full 
harvest. The millennium therefore is to be considered 
as the full effect of the Christian principles in the hearts 
of men, and over the whole world j and the divines 
who have treated of this subject endeavour to prove, 
that this IS to be expected from the facts which have 
alivady existed, and from the importance of the Chris- 
tian doctrine. 

1 . The gradual progress of Christianity is no objec- 
tion to this tact. This is similar to the progress and 
advancement from less to greater perfection in every 
thing which possesses vegetable or animal life. The 
..same thing is observed in the arts, in civilization, in 
societies, and in individuals— and why should it not be 
aduiiUed to have place in religion ? There is, indeed, a 
general principle on which a gradual progression, both 
in the natural and moral world, is founded. The 
Almighty never employs supernatural means where the 
.ihL g can accomplished by those which are natural. 
This idea ia of the moat general extent through the 

3 
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whole of the present system of nature, possibility^ taillen. 
of another plan could easily be admitted ^ btit in this case 
tliere would be a total alteration of every paiM of the ’ 
works of God or of man that we are acquainted With- 
in the same mdnner, if the religion of Christ had be^ 
irresistible, it would have totally altered its natural con- 
sequeuces. It was necessary, therefore, frbtn the pre- 
sent condition of man, as an active, intelligent, and ac- 
countable being, that means should be employed \ and 
wherever means are employed, the effe^ produced 
must be gradual, and not instantaneous. 

2 . Though the progress of a divine revelation be gra- 
dual, yet it is to be expected, fh>m the wisdom and 
compassion of God, that it will still be advancing in the 
hearts of men, and over the world. In the first stage of 
the church, the word of God, supported by miracles, 
and by the animated zeal of men who spake what 
they saw and heard, grew and prevailed. In this case 
supernatural means were necessary, because the pre- 
judices of the world could not be subdued without them- 
it was the first watering of a plant which you alters 
wards leave to the dew of heaven. Miracles at the 
same time were employed only as the means of convic- 
tion ^ and they were not continued, because in this 
case they would have become a constant and irresistible 
principle, incompatible with the condition of man as a 
reasonable agent. After this power was withdrawn, 
there were many ages of ignorance and superstition . 
in the Cbristir n church. But what is necessary to be 
established on this subject is, not that the progress of 
Christianity has never been interrupted, but that on . 
the whole it has been advancing. The effects of this 
religion on mankind, in proportion as it was received, 
were immediate and visible : It destroyed the gross su-> 
perstition of idol worship \ it abolished the practice, . 
which was general in the heathen World, of reducing 
to the lowest state of servitude the greatest part of our 
brethren \ it softened the horrors of war, even when the 
vices of mankind made defence necessary \ it entered 
into social and private life, and taught men benevolence^ 
humanity, and mercy. It is in these blessed effects that 
we can observe tbe progress of Christianity even to this 
day. Superstition and idolatry were soon engrafted on 
the stem which our Saviour planted in tbe world \ but 
tbe simplicity of tbe gospel has been gradually under- 
mining tbe fabric of superstition ^ and tbe men who are 
most nearly interested in tbe deceit are now almost 
ashamed to show their faces in tbe cause. The practice^ 
of slavery has, generally speaking, been extinguished in 
the Christian world ^ yet tbe remains of it have been a 
disgrace to the Christian name, and the professors of 
that religion have now begun to see tbe Inconsistency- 
War is not only carried on with less animosity, and less 
havock of the human species; but men begin to culti- 
vate more generally, aod to delight in, the arts of 
peace. The increasing spirit of charity and benevo- 
lence, of which it were easy to give unexampled instan- 
ces in the present age, is a decided proof of the increa- 
sing Influence of Christianity. At tbe same time, i£^ 
instead of these general prineipfes, we were to descend 
to private examples of infidelity or of wickedness, it 
would be easy to bring proois in support of an opposite^ 
opinion : but tbe reasoning would by no m*^ans be 
equally conclusive ; for if the general principles by 
which society is regulated be more liberal aud merciful. 
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Itniea- H ^ evident that there is more goodness in a greater 
luam. number of the human race. Society is nothing more 

* “ than a collection of individuals j and the general tone, 

especially when it is on the side of virtue, which almost 
in every instance opposes the designs of leading and in- 
terested men, is a certain evidence of the private spirit. 
To show that this reformatidn is connected with Chri- 
stianity, it is unnecessary to state any comparison be- 
tween the influence of heathen, and the influence of 
Christian principles : between civilization as depending 
on the powers of the human understanding, and on the 
efficacy of the word of God. The whole of this contro- 
versy may be appealed to an obvious fact, viz. that as 
any nation has come nearer to the simplicity of the 
gospel in the standard of its worship, it has been more 
possessed of those national virtues which we have 
ascribed to the influence of Christianity. This fact is 
worth a thousand volumes of speculation on this sub- 
ject. 

3. A revelation sanctioned by God, for a benevolent 
purpose, will be expected to produce effects correspond- 
ing to the wisdom which gave it, and to the purpose 
for which it is employed. It may be gradual ^ but it 
will be increasing, and it must increase, to the full har- 
vest. He that has begun the good work will also finish 
it. It is reasonable to expect this illustrious success of 
the gospel, both from the nature of the thing, and 
from the prophecies contained in the sacred scriptures. 
The precepts of the gospel, in their genuine sense, are 
admirably calculated for the peace and welfare both of 
individuals and society. The greatest liberality of mind, 
the greatest generosity of temper, the most unbounded 
lore, and the great^t indifference to the accumulation 
of this world's property, if they glowed from breast 
to breast, anfl operated with equal force on all men, 
would be productive of equal go^ and happiness to all. 
We are scarcely able to perceive the force of this at 
first view, because the deceit and imposition which yet 
exist in the world, prevent the operation of the best 
principles even in the best hearts. Bqt in proportion 
to the improvement of mankind, what is their real in- 
terest, and what are the real objects of happiness, will 
gradually unfold. The contempt of vice will be great- 
er ia proportion tp the scarcity of it : for one villain 
gives countenance and support to another, just as iron 
sharpeneth iron. This opens to our view another fact 
fx»imected with the practice of Christianity, namely, 
that the nearer it arrives to its perfect state, it will be 
the more rapid in its progress. The beauty of holiness 
will be more visible •, and, in the strong language of 
the prophet, “ the earth shall bring forth in one day, 
*ljLhnri.8. and a nation sliall be bom at once*." Tins future 
perfection of the gospel Is consistent with its nature and 
importance.— We can scarcely believe that means so 
admirably adapted to the reformation of mankind 
sboald be without their effect^ and if the most difficult 
part he already accomplished, we have no reason to ap- 
prehend that the scheme will not be completed. This 
tact is also clearly the subject of ancient prophecy. For 
thus saitb the Lord t, X will extend peace to her like 
a river, and the glory of the Gentiles like a flowing 
stream. And it shall come to pass, from one sabbatn 
to another, and from one new moon to another, shall 
all flesh come to worship before me, saifh the Lord."— 
** Violence shall be no more beard in thy land, wasting 
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nor destruction within thy border ^ but thou shalt call 
^y walls salvation, and thy gates praise." (Is. lx. 1 8.). 

Without entering more minutely on the prophecy 
already quoted from chap. xx. of the book of the Re- 
velation, it is sufficient to observe, that Dr Whitby, in 
his treatise on the millennium at the end of his commen- 
tary, proves, in the clearest manner, from the spirit of 
the p^sage and the similarity of the expressions with 
those of other prophets, that it refers to a state of the 
church for a thousand years, which shall be like life 
from the dead. The commencement of this period is 
connected with two events : the fall of antichrist, and 
the convenioD of the Jews. The latter of these events 
must be considered as a key to all the prophecies con- 
cerning the millennium. As the Jews were the ancient 
|>eopIe of God, and as their conversion is to be the pre- 
vious step to the general knowledge of Christianity, tlie 
|>rophecies of the millennium have a chief relation to this 
important event. We have already observed, that God 
never interposes with miraculous power to produce what 
can be effected by natural means j and from what we 
know of human nature, we cannot but perceive that the 
conversion of the Jews will powerfully operate to the 
general conversion of mankind. Freed from those pie-' 
judices which now make them the objects of hatred in 
all nations, and fired with that zeal by which new con- 
verts are always actuated, they will preach the gospel 
with a fervour of which we, who have long been bles- 
sed with its rays, can hardly form a conception ^ and, 
by their present dispei*sioa over the whole earth, they 
will be enabled to adapt their instructions to every in- 
dividual of the human race in the language of bis fa- 
thers. Indeed, if thej are not at some future period to 
be employed by Providence for this purpose, it is diffi- 
cult, if not impossible, to give any reason for their dis- 
persed state and political existence. Just now it must be 
confessed that they are the most implacable enemies of 
the Christian name ^ but their conversion is not on that 
account more unlikely or improbable than were events 
which have taken place of nearly equal importance a 
very few years ago. On the whole, the perfection of 
Christianity is a doctrine of reasonable expectation to 
the church ; and it is impossible for the advocates for 
natural religion to deny, that unlimited obedience to 
its precepts is consistent with the purest state of liberty 
and of happiness. This is the only millennium which 
the prophets and apostles, as we understand them, pro- 
mise to the saints ; but as men figuring in the very first 
ranks of learning have thought otherwise, we would not 
be too confident that our interpretation is just. — Such 
of our readers as wish for further information, will find 
it in the works of Mr Mode, Bishop Newton, Dr Whit- 
by and Dr Gill ; and to those masterly writers we refer 
them for that satisfaction which in such an article as 
til is cannot b^iven. 

MILLEPES, or Wood-louse j a species of Onis- 
cus. See Entomology Index. 

MILLEPORA, in Natural Hisioryy a name by 
which Linnseus distinguishes that genus of lithophytes, 
of a hard structure and full of holes, which are not stel- 
lated or radiated, and whose animal is the hydra, in 
which it differs from the madrepora, and comprehend- 
ing 14 different species. 

In the millepora, the animal which forms and inha- 
bits it occupies the substance j and it is observed that 
O Z the 
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MOlepora the milleporse grow upon one another ^ their little ani- 
II mals produce their spawn ; which attaching itself either 
, Millot. iQ extremity of the body already formed, or un- 
^ derneath it, gives a different form to this produc* 
tion. Hence the various shapes of the mtllepora, 
which is composed of an infinite number of the cells 
of those little insects, which all together exhibit differ- 
ent figures, though every particular cellula has its essen- 
tial form, and the same dimensions, according to its 
own species. 

MILLET. See Milium, Botany Index. 

MILLIARE, or Milliarium, a Roman mile, 
Vrhich consisted of looo paces, miile paseusy whence the 
name. 

MILLIARIUM AUREUM, was a gilded pillar in 
the forum of Rome, at which all the highways of Italy 
met, as one common centre. From this pillar the miles 
were counted, and at the end of every mile a stone was 
put down. The milliary column was erected by Au- 
^stus Csesar, and, as we are informed by travellers, 
IS still to be seen. 

MILLING of Cloth. See Fulling. 

MILLION, in Arithmetic^ the sum of ten hundred 
thousand, or a thousand times a thousand. See Arith- 
metic. 

MILLO, a part of Mount Zion at its extremity ; 
and therefore called MiUo of the city of David 
(2 Chron. xxxii.), taken in with the wall that encom- 
passed Mount Zion. Uncertain whether Beth Millo^ 
^Judges ix. 20.) denotes a place ^ if it did, it lay near 
oechem. 

MILLOT, Claude Francis Xavier, of the 
French academy, was bom at Besan^on, March 1726, 
and was for some time a Jesuit. He was consecrated 
for the pulpit, and continued to preach ifter he left the 
society : But the weakness of his voice, his timidity,, and 
the awkwardness of his manner, not permitting him to 
continue in this profession, fie relinquisfied it, although 
he had preached Advent sermons at Versailles, and' 
Lent sermons at Luneville. The marquis de Felino, 
minister of Parma, instituted an historical class for the 
benefit of the young nobility > and, at the desire of 
M. le Due de Nivernois, he gave the charge of it to 
the abbd Millot. The minister having occasioned a 
kind of rebellion among the people by some innovations 
which he had made in the state, the abbd continued at- 
tached to the interests of his patron, and would not de- 
sert him till the storm was blown over. When he was 
told that he would lose bis place by this conduct, he re- 
plied, ** My place is with a virtuous persecuted man 
who has been mj benefactor \ and that I shall never 
lose.^^ At length, having filled the historical chair 
with great approbation, Be returned to France, and was 
appointed preceptor to M. le Doc d*£nghien. In this 
situation he died, A. D. ijS jy aged 59. The abbd 
Millot did not shine in company j he was cold and re- 
served in his manner ^ but every thing he said was ju- 
dicious, and exactly in point— -D^ Alembert said, that 
of all his acquaintance the abb^ Millot had the fewest 
prejudices and the least pretension. He composed seve- 
ral works, which are digested with great care, and 
^yritten in a pure, simple, and natural style. The prin- 
cipal are, f . Elemens de PHistoite de Franrey depuis 
Ciovie jusqu* d Ltmis XIV. 3 vols. in i2mo. The au- 
tbcri selecting the most curious and important factS| has 



suppressed every thing foreign to the subject ; and has 
not only arranged the materials in their proper order, 
but chosen them with the greatest judgment. Querlon 
thought this the best abridgement which we have of the 
history of France, and preferred it to that of the presi- 
dent Henault. 2. Elemens de PHistoire d^Angleterre 
depuis son origine sous les Romains^jusqu* d George IE 
3 vols. 1 2mo. In this valuable abridgement , the air- 
thor satisfies, without tiring, his readers. It is all that 
is necessary for those who wish to gain a general know- 
ledge of the English history, without entering minute- 
ly into its particular parts. — 3. Elemens de PHistoire 
Vniverselle^ 9 vols. 1 2mo. A certain critic maintains, 
that this work is merely a counterfeit of Voltaire's ge- 
neral history. But this censure is altogether unjust. 
The ancient history in this work Is wholly composed by 
the abbd Millot \ and, no less than the modem part, 
discovers his abilities in the choice of facts, m divesting 
them of useless circumstances, in relating them without 
prejudice, and in adorningthem with judicious reffec- 
tions. 4. L^Histoire des±roubedotirs^ 3 vols. i2mo, 
compiled from the manuscripts of M. de Saint Palaie. 
This work appears rather tedious, because it treats oT 
men almost unknown, and most of them deserving to be 
so. What is there quoted from the Provencal poets is 
not at all interesting ; and, according to the observation 
of a man of wit, it serves no purpose to search curi- 
ously into a heap of old ruins while we have modem 
palaces to engage our attention.” 5. Memoires PoU^ 
ttques et Militedres pour servir h PHistoire deLouisXI P. 
et de Louis XV, composed from original papers collect- 
ed by Adrian Maurice due de ^Toailles, marshal of 
France, in 6 vols. i2mo. 6. The abb^ Millot pub- 
lished also several Discourses, in which be discusses a 
variety of philosophical questions, with more ingenuity 
of argument than fire of expression y and a translation 
of the most select harangues in the Latin historians ^ of 
which it has been remarked, as well as of the orations 
of the abbd d'Olivet, that they are coldly correct, and 
elegantly insipid. Tfie character of the author, more 
prudent and circumspect than lively and animated, sel- 
dom elevated his imagination above a noble simplicity 
without warmth, and a pure style without ostentation. 
Some of the critics, however, have accused him of de- 
clamation in some parts of his histories, particularly in 
those parts which concern the clergy. But, in our opi- 
nion, the word declamation is totally inapplicable to the 
writings of the abbd Millot. He Batters, it is true,, 
neither priests nor statesmen } and be relates more in- 
stances of vicious than virtuous actions, because the one 
are infim'tely more common than the other : But he re- 
lates them coldly \ and he appears to be guided more 
bv sincerity and a love of truth, than by that partial 
philosophy which blames the Christian religion for those 
evils which it condemns. 

MILO, a celebrated athlete of Crotona in Italy. 
His father's name was Diotimus. He early acenstoroeef 
himself to carry the greatest burdens, and by degrees 
became a prodigy of strength. It is said that he car- 
ried on his shoulders a young bullock, four years old, 
for above forty yards ^ and aRerwards killed it with one 
blow of his fist, and eat it up in one day. He was se- 
ven times crowned at the Pytfiian games, and six at the 
Olympian. He presented himself a seventh time ^ but 
no one had the courage or boldness to enter the lists 

against 
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Milot Against 61 m. He was one of the disciples of Pythago- 
ras 'y and to his uncommon strength, it is said, the 
learned preceptor and his pupils owed their life : The 
pillar which supported the roof of the school suddenly 
gave way ^ but Milo supported the whole weight of the 
huilding, and gave the philosopher and bis auditors time 
to escape. In his old age, Milo attempted to pull up a 
tree bj the roots, and break, it. He partly effected it ^ 
but his strength being gradually exhausted, the tree 
when half cleft re-united, and his hands remained pinch- 
ed in the body of the tree. He was then alone *, and, 
being unable to disentangle himself, he was devoured 
by the wild beasts of the place, about 500 years before 
the Christian era. 

Milo, T. Anniusy a native of Lanqvium, who at- 
tempted to obtain the consulship at Rome by intrigue 
and seditious tumults. Clodius the tribune opposed 
bis views \ yet Milo would have succeeded but for the 
following event : As he was going into the country, at- 
tended by his wife and a numerous retinue of gladiators 
and servants, he met on the Appian road bis enemy 
Clodius, who was returning to Rome with three of his 
friends and some domestics conopTetely armed.— A 
quarrel arose between the ser\^ants. Milo supported bis 
atte-ndants, and the dispute became general.— Clodius 
received many severe wounds, and was obliged to re- 
tire to a neighbouring cottage. Milo pursued his ene- 
my in bis retreat, and ordered his servants to despatch 
him. The body of the murdered tribune was carried 
to Rome, and exposed to public view. The enemies 
of Milo inveighed bitterly against the violence and bar- 
barity with which the sacred person of a tribune bad 
been treated. Cicero undertook the defence of Milo 
but the continual clamours of the friends of Clodius, 
and the sight of an armed soldiery, which surrounded 
the seat of judgment, so terrified the orator, that he 
forgot the greatest part of bis arpiroents, and the de- 
fence he made was weak and injudicious. — Milo was 
coodemued, and banished to Massilia. Cicero soon af- 
ter sent his exiled friend a copy of the oration which 
be bad prepared for his defence, in the form in which 
we have it now ; and Milo, after he had read it, ex- 
claimed, O CicerOy hadst thou spoken before my accusers 
in these termsy Milo would not be now eating Jigs at 
Mcerseilks. The friendshipand cordiality of Cicero and 
Mifo were the fruits of long intimacy and familiar in- 
tercourse. It was to the sttccessfiil labours of Milo that 
the orator was recalled" from banishment, and restored 
to his friends. 

Milo, (anciently Melos')y an island in the Archipe- 
lago, about 50 miles in circumference, with a harbour, 
which is one of the largest in the Mediterranean. The 
principal town is of the same name as the island, and 
was prettily built, but abominably nasty: the houses 
are two stories high,, with flat roofs \ and are built with 
a sort of pumice stone, which, is hard, blackish, and yet 
light. 

This island was formerly rich and populous. From 
the earliest times of antiquity it enjoyed pure liberty. 



The Athenians, not being able to persuade the MeHans 
to declare in their favour in the Peloponnesian war, . 
made a descent upon the island, and attacked them vi- 
gorously. In two different expeditions they failed of 
their purpose : but returning with more numerous 
forces, they laid siege to Melos \ and obliging the 
besieged to surrender at discretion, put to the sword 
all the men who were able to bear arms. They spared 
only the women and children, and these they carried 
into captivity. This act of cruelty puts humanity to 
the blush, and disgp*aces the Athenian name. But war 
was then carried on with a degree of wild rage, unex- 
ampled in the present times. Republics know not 
how to pardon, and alw^s carry their vengeance to 
an extravagant height. When Lysander, the Lacedse-* 
monian general, came to give law to the Athenians,* 
be expelled the colony which they had sent to Melos^ • 
and re-established the unfortunate remains of its* origU 
nal inhabitants. 

This island lost Its liberty when Rome, aspiring* td ^ 
the empire of the world, conquered all the isles of the 
Archipelago. In the partition of the empire, it fell . 
to the share of the eastern emperors, was governed by 
particular dukes, and >was at last conquered by SoU- 
man IT. Since that period, it has groaned under the 
yoke of Turkish despotism, and has lost its opulence 
and splendour. At the commencement of the present 
century, it boasted of 17 churches and 11 chapels, and 
contained more than 20,000 inhabitants. It was very 
fertile in com, wine, and fiFuits*; and thewhole space 
from the town t6 the harbour, which is nearly twd 
miles, was laid out in beautiful gardens. M. Tourae^ 
fort, who visited it in the year 1700, gives a fine de* 
scription of it. The earth, ^ being constantly warmed ' 
by subterraneous fires, produced altnost without inters 
ruption plenteoas^ emps of com, barley, cotton, ex- 
quisite wines, and delicious melons. St Elias, the finest 
monastery in the island, and situated on the most ele- 
vated spot, is encircled with orange, citron, cedar, and 
fig trees. Jts gardens are watered by a copious spring. 

Olive trees, of which there are but few in the other 
parts of the island, grow in great numbers around thb 
monastery. The adjacent vineyards afford excellent 
wine. In a word, all the productions of the island are • 
the very best of their kinds ; its partridges, quails, kids^, v 
and lambs, are highly valued, and yet may be bought 
at a very cheap price.*’ 

Were M. Toumefort tOTetum to Milo, M. Savary * *1^^ 
assures us, he would no lon^r see the fine island which 
he has described. ** He might still' see alum, in the 
form of feathers, and fringed with silfer thread, hang- 
rng from the arches of the caverns y pieces of pure 
sulphur filling the clifis of the rocks ^ a variety of mi- 
neral springs ; hot baths (though these are new only 
a set of small dirty caves) ; tSe same subterraneous 
fires which inr his days warmed the bosom of the 
earth, and were the cause of its extraordinary fertility : 
but instead of 5000 Greeks, all paying the capitation 
tax (a), be would now find no more than about 700 

inhabitants 



(a) Grown up men are the only persons who pay the capitation tax. Therefore, by adding to the number of 
5000 who paid the tax, the women, boys, and girb, we find that Melos, in the days of Toumefort, contained at • 
least 20,000 souls. 
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Milo, lahabltants on an island 1 8 leagues in circumference. 
He would sigb to behold the finest lands lying unculti- 
vatedy and the roost fertile valleys converted into mo- 
rasses ^ of the gardens scarcely a vestige is left i three- 
fourths of the town in ruins, and the inhabitants daily 
^ decreasing. In short, during the last 50 years^ Melos 
has assumed a quite different appearance. The plague, 
which the Turks propagate everywhere, has cut off 
one part of its inhabitants; the injudicious admini- 
stration of the Porte, and the oppressive extortions of 
the captain pacha, have destroyed the rest. At pre- 
sent, for want of bands, they cannot cnit out a free 
channel for their waters, which stagnate in the valleys, 
corrupt, and infect the air with their putrid exhala- 
' tions. The salt marshes, of which there are niunbers 
in the island, being equally neglected, produce the 
same effects. Add to these inconveniences, those sul- 
, phureous exhalations which arise all over the island, 
and by which the inhabitants of Melos are aiEBictcd 
with dangerous fevers during three-fourths of the year. 
Perhaps they may be obliged to forsake their coun- 
try. Every countenance is yellow, pale, and livid ; 
and none bears any marks of good health. The pru- 
dent traveller will be careful to spend but a very ^ort 
time in this unwholesome country, unless be chooses 
to expose himself to the danger of catching a fever. 
To sleep over night, or to spend but one day in the 
island, is often enough to occasion his being attacked 
with that distemper. 

Yet (continues our author) a judicious and en- 
lightened government might expel those evils which 
ravage Melos. Its first care would be to establish a la- 
zaret, and to prolybit vessels whose crews or cargoes 
are infected with the plague from landing. Canals 
might next be cut, to drain the marshes whose exhala- 
tions are so pernicious. The island would then be re- 
peopled. The sulphureous vapours are not the most 
noxious. These prevailed equally in ancient times, yet 
the island was then very populous. M. Toumefort, 
who travelled through it at a time less distant from the 
• period when it was conquered by the Turks, and when 
they bad not yet bad time to lay it waste, reckons the 
number of its inhabitants (as we have said) at about 
20,000. The depopulation of Melos is ther^ore to be 
ascribed to the despotism of the Porte, and its detestable 
police.^^ 

The women of Milo, once so celebrated for their 
arc now sallow, unhealthy, and disgustingly 
up the ngly ; and render themselves still more hideous by their 
Straiti, dress, which is a kind of loose jacket, with a whitecoat 
p. 145. and petticoat, that scarcely covers two-thirds of their 
thighs, barely meeting tlie stocking above the knee. 
Their hind Imir hangs down the back in a number of 
plaits ; that ou the ^re part of the head Is combed 
down each side of the face, and terminated by a small 
stiff curl, which is even with the lower part of the 
cheek. All the inhabitants are Greeks, for the Turks 
are not fond of trustify themselves in the small islands ; 
but every summer the captain bashaw goes round with 
a squadron to keep them in subjection, and to collect 
the revenoe. When the Russians made themselves mas- 
ters of the Archipelago, many of the islands declared 
in their favour ; but being abandoned by the peace, 
they were so severely mulcted by the grand signior, that 
they have professed a determination to remain perfectly 



quiet in future* As the Tarks, however, do not think jvillo 

them worth a garrison, and will not trust them with 0 
arms and ammunition, all those which the Russians may Miltiadcs.^ 
choose to invade will be obliged to submit. The two * 

. points which form the entrance of the harbour, cros- 
sing each other, render it imperceptible until you ara 
close to it. Thus, while you are perfectly secure 
within it, you find great difficulty in getting out, par- 
ticularly in a northerly wind ; and as no trade is car- 
ried on except a little in com and salt, Milo would 
scarcely ever be visited, were it not that, being the 
first island which one make s in the Archipelago, the 
pilots have chosen it for their residence. They live in 
a little town on the top of a high rock, which, from its 
situation and appearance, is called the Castle. — Par- 
tridges still abound in this island ; and are so cheap, 
that you may buy one for a charge of powder only. 

The peasants get them by standing behind a portable 
screen, with a small aperture in the centre, in which 
they place the muzzle of their piece, and then draw 
the partridges by a call. When a sufficient number are 
collected, tney fire among them, and generally kill 
from four to seven at a shot ; but even this method of 
getting them is so expensive, firom the scarcity of am- 
munition, that the people can never afford to shoot 
them, except when there are gentlemen in the island, 
from whom they can beg a little powder and shot. 

Milo is 60 miles north of Candia ; and the town is 
situated in £. Long. 25. 15. N. Lat. 36. 27. 

MILSTONE. See Millstone. 

MILT, in Anatomy j a popular name for the 
Spleen. 

Milt, or Melty in Natural History^ the soft roe in 
fishes ; thus called from its yielding, by expression, a 
whitish juice resembling milk. See Roe. 

The milt is properly the seed or Spermatic part of the 
male fish. The milt of a carp is reckoned a choice bit. 

It consists of two long whitish irregular bodies, each in- 
cluded in a very thin fine membrane. M. Petit consi- 
ders them as the testicles of the fish wherein the seed is 
preserved ; the lower part next the anus, he supposes 
to he the vestculis seminales. 

MILTHORP, a port town of 'Westmoreland, at the 
mouth of the Can, eight miles south from Kendal. It 
is the only sea port in the county ; and goods are 
brought hither in small vessels from Grange in Lan- 
cashire. Here are two paper mills. It has a market 
on Friday, and a fair on Old May day ; and there is a 
good stone bridge over the river Betba, which runs 
through the town. Population 1016 in 1811. 

MXLTIADES, an Athenian captain, son of 
selos. He obtained a victory in a chariot race at the 
Olympic games. He led a colony of Athenians to 
the Coersonesus. The causes of this appointment are 
striking and singular. The Thraciaii Dolonci, bn« 
rasaed by a long war with the Absynthians, were di- 
rected by the oracle of Delphi to take for their kin^ 
the first man they met in tbeir return home, who in- 
vited them to come under his roof and partake his 
entertainments. This was Miltiades, whom the ap- 
pearance of the Dolonci, with their strange arms and 
g ar m ent s, bad struck. He invited them to his bouse, 
and was made acquainted with the commands of the 
oracle. He obeyed ; and when the pracle of Delphi, 
had approved a second time the choice of the Do- 
lonci, 
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IGhudes. loAci, lie departed for the Chersonesas, kod was ia- 

< * Tested by the inhabitants with sovereign power. The 

first measures he took ivere to stop the further incur- 
sions of the Absynthiansy by building a stfong wall 
across the isthmus. When be had established himself 
at home, and fortified his dominions against fore^ 
invasion, he turned his arms a^inst iLampsaCus. His 
expedition was unsuccessful ^ he was taken in an am- 
buscade, and made prisoner. His friend CrOesus king 
of Lydia was informed of his captivity, and procured 
hb release. He lived a few years after he had reco- 
vered hb liberty. As he had no issue, he left his 
kingdom and possessions to Stefagoras the son of Ci- 
mon, who was hb brother by the same mother. The 
memory of Miltiades was greatly honoured by the 
Dolonci, and they regularly celebrated festivals and 
exhibited shows in commemoration of a iOati to whom 
they owed their greatness and preservation. 

Miltiades, the son of Cimon, and brother of Ste- 
fa^ras mentioned in the preceding artidle, was some 
time after the death of the latter, who died without 
issue, sent by the Athenians with one ship to take 
possession of the Chersonesus. At his arrival Mil- 
tiades appeared mournful, as if lamenting the recent 
death of his brother. The principal inhabitants of 
the country vbited the new governor to condole with 
him ^ but their confidence in hb sincerity proved fa- 
tal to them. Miltiades seized their persons, and made 
himself absolute in Chersonesus. To strengthen him- 
self, he married Hegesipyla, the daughter of Olorus 
the king of the Thracians. His triumph was short. 
In the third year of hb government, his dominions 
were threatened by an invasion of the Scythian No- 
tnades, whom Darius had some time before irritated 
by entering their country. He fled before them ^ 
hut as their hostilities were of short duration, be was 
soon restored to his kingdom. Three years after, he 
left Chersonesus *, and set sail for Athens, where he 
was received with great applause. He was present 
at the celebrated battle of Marathon ; in which all 
the chief officers ceded their power to him, and left 
the event of the battle to depend upon bis superior 
abilities. He obtained an important victoiy over the 
more numerous forces of his adversaries. Some time 
after, Miltiades was intrusted with a fleet of 70 ships, 
and ordered to punish those islands which bad revolt- 
ed Xo the Persians. He was successful at first, but 
a sadden report that the Persian fleet was coming to 
attack him, Ranged his operations as he was besieging 
Paros. He raised the siege, and returned to Athens. 
He was accused of treason, and particularly of hold- 
ing* correspoudence with the enemy. The falsity of 
these accusations might have appeared, if Miltiades 
had been able to come into the assembly. But a 
wound which be had received before Paros detained 
him at home y and his enemies, taking advantage of 
bis absence, became more eager in their accusations,, 
and louder in tht'ir clamours. He was condemned 
to death ; but the rigour of his sentence was retract- 
ed on the recollection of his great services to the A- 
thenians, and he was put into prison till he had paid a 
£ne of 50 talents to the state. His inability to db- 
ebarge so great a sum detained him in confinement *, 
and hb wounds becoming Incurable, he died a pri- 
soacr about 489 yearai* beforo the Chrbtian era. Hb 
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body was ransomed by hb son Cimon ^ who was obli- 
ged to borrow and pay the 50 talents, to give his father Milton. 
a decent burial.— The accusations against Miltiades ^ 
were probably the more readily believed by hb coun- 
trymen, when they remembered how he made him- 
self absolute in Chersonesus ; and in condemning the 
barbarity of the Athenians towards a general, who 
Was the source of their military prosperity, we must 
remember the jealousy which ever reigns among a 
free and independent people, and how watchfbl they 
are in defence of the natural rights which fhey see 
Ivrested from others by violence. Cornelius Nepos 
has written the life of Miltiades the son of ‘Cimon ^ 
but hb history b incongruous and unintelligible, from 
hb confounding the actions of the son of Cimon with 
those of the son of Cypselus. Greater reliance is to 
be placed on the narration of Herodotus, whose ve- 
racity is confirmed, and who was indisputably better 
informed and more capable of giving an account of 
the life and exploits of men who flourished in bis age, 
and of which he could see the living monuments. 
Herodotus was born about six years after the famous 
battle of Marathon : and C. Nepps, as a writer of the 
Augustan age, flourished about 450 years after the age 
of the father of hbtofy. 

MILTON, John, the mo6t illustrious of the Eng- 
lish poets, was descended of a genteCl family, seated 
at a place of their own name, viz. Milton^ in Oxford- 
shire. He was born December 9. i6ofl, and received 
hb first rudimeUts of education under the care of his 
parents, assisted by a private tutor. He afterwards 
passed some time at St Faults school, London \ in which 
city his father had settled, being engaged in the busi- 
ness of a scrivener. At the age of 1 7, he was sent to 
ChrisPs college, Cambridge *, where he made great 
progress in all parts of academical learning \ but his 
chief delight \vas in poetry. In 1628, he proceeded 
bachelor of arts, having performed his exercise for it 
with great applause. His father^ designed him for the 
church \ but the young gentleman^s attachment to the 
Muses was so strong, that it became impossible to engage 
him in any other pursuits. In 1632, be took the de- 
gree of master of arts \ and having now spent as much 
time in the university as became a person who deter- 
mined not to engage in any of the three professions, 
he left the college, greatly regretted by hb acquain- 
tance, but highly displeased with the Usual method of 
training up youth there for the study of divinity ; and < 
being much out of bumour with the public administra- 
tion of ecclesiastical affairs, he grew dissatisfied with 
the established form of church govern meat,, and disliked c 
the whole plan of education practised in the university. 

Hb parents, who now dwelt at Horton, near C^ln- 
brook, in Buckinghamshire, received him with una- 
bated affection, notwithstanding he had thwarted their 
views of providing for him in the church, and they 
amply indulged him in hb love of retirement^ wherein 
he enriched bis mind with the choicest stores of Gre- 
cian and Roman literature \ and his poems of Comtir, 

V Allegro y II PenserosQy and LycidaSy all wrote at this 
time, would have been sufficient, bad be never produ^ 
ced any thing more considerable, to have transmitted - 
hb fame to the latest posterity. However, he was not 
so absorbed in his studies as not to make frequent ex- 
cursions to Loudon \ neither did . m much excellence 

pass 
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pass unnoticed among bis neighbours, in the country, 
with the most distinguished of wiiom ' be sometimes 
^bose to relax his mind, and improve his acquaintance 
with the world as well as with books. — After five 
years spent in this manner, he obtained his father's 
.permission to travel for farther improvement. At Paris 
he became acquainted with the celebrated Hugo Gro- 
tius ; and from thence travelling into Italy, he was 
everywhere caressed by persons of the. most eminent 
quality and learning. 

Upon his return home, he set up a genteel academy 
in Aldersgate street.— In 1641, he began to draw his 
pen in defence of the Presbyterian party ^ and the next 
year he married the daughter of Richard Powell, Esq, 
of Forest Hill in Oxfordshire. This lady, however, 
whether from a difference on account of party, her 
father being a zealous royalist, or some other cause, 
soon thought proper to return to her relations j which 
- so incensed her husband, that be resolved never to take 
her again, and wrote and published several tracts in 
defence of. the doctrine and discipline of divorce. ' He 
even made his addresses to another lady ; but this in- 
cident proved the means of a reconciliation with Mrs 
'Milton. 

In 1644, he wrote his Tract upon Education , 
and the restraint on the liberty of the press being 
4 continued by act of parliament, he wrote boldly and 
nobly against that restraint. In 1645, he published 
his juvenile poems ; and about two years after, on the 
deaUi of his father, he took a smaller house in High 
Holborn, the back of which, opened into Lincoln’s- 
Inn Fields. — Here he quietly prosecuted his studies, 
till the fatal catasti*ophe and death of Charles I. ; on 
which occasion he published his Tenure of Kings and 
. Magistrates, in justification of .the^fact. He was now 
taken into the service of the commonwealth, and made 
Latin secretary to the council, of state, who resolved 
neither to write to others abreiad, 4ior to receive any 
answers, except in the Latin tongue,* which was com- 
mon to them all. • The famous £ouw 'BtmXutn coming 
out about the same time, our author, by command, 
wrote and published bis' Iconockutes the same year. 
It was also by order of bis masters, backed by the re- 
wand of iQOol. that , in 165! be published his 'cele- 
brated , piece, entitled Pro Popula Anglicano Dcfen^^ 
sib; A" Defence ’ of the people of England,” in an- 
. swer to Salmasius's Defence of the King ; which per- 
formance spread his fame over all Europe. He now 
dwelt in a pleasant house with a gai^en in Petty 
France, Westminster, .opening into St James's Park. 

' In 1652 he .buned his wife, who died not long after 
the delivery of her fourth child ; and about the same 
tigie he also lost his eye-sight, by a gutta serena^ which 
had been growing upon him many years. 

Cromwell took the reins of government into his own 
hand in the jjrear 1653 1 Milton still field bis of- 
fice. His leisure hours be employeid in prosecuting his 
studies ; wherein be was so far from being discouraged 
by the loss of his sight, that he even conceived hopes 
; this misfortune would add new vigour to bis genius ^ 
which in fact seems to have been the case.-^Thus 
animated, he again ventured upon matrimony : hb se- 
cond lady was the daughter of Captain Woodstock of 
Hackney : she died in childbed about a year after. 
On the deposition, of the protector, Richard Crom- 
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well, and: on the return of the long parliament, B^Slton ] 
being still continued secretary, he appeared again in 
print ; pleading for a. farther reformation of the laws 
relating to religion *, and, during the anarchy that en- 
sued, be dreiv up several schemes for re-establishing the 
commonwealth, exerting, all his faculties to prevent 
.thcL return of Charles II. England's destiny, however, 
and Charles's good fortune prevailing, our author chose 
io consult his safety, and retired to a friend’s house m 
Bartholomew Close. A particular prosecjution .was in- 
tended against him \ but the just esteem to wfiiqh his 
admirable genius and extraordinary accomplishmeiits 
entitled him, had raised him so many friends, even.amon^ 
those of the opposite party, that he was included in the 
general amnesty. 

This storm being overi married a third wife, Eli- 
zabeth, daughter of MrMinsbali a Chediire gentleman } 
and not long after he took a house in the Artillery 
Walk, leading toBunhill Fields. This was hisjast stage : 
here he sat down for a longer continuance than he bad 
been able to do anywhere j and though be had lost 
his fortune (for every thing belonging to him went to 
wreck at the Restoration), he did not lose his taste for 
Jiterature, but continued his studies with almost as much 
- ardour. as ever $ and applied liimself particularly to the 
finishing .his grand work, the Paradise Last; one of the 
noblest poems that ever was produced by human genius. 
—It was published in 1667, and his Paradise Regained 
came out in 1670. — This latter work fell short of the 
excellence of the former production t althou^, were 
• it not for the transcendent merit of Paradise Lost, the 
;'SOcond composition would doubtless have stood fore- 
most in the rank of English epic poems. After this he 
published many pieces in prose *, for which we refer our 
readers ta the .edition of his Historical, Poetical, and 
Miscellaneous Works, printed by Millar, in 2 vols* 4to^ 

. in *753- 

In 1674, this great man paid the iast debt to na- 
ture at bis house in 'Buohiil Fields, in ihe 66th year 
of his age \ and was interred on the 1 2tb of Novem- 
ber,, in the chancel of St Giles's, Cripplegate.— A de- 
cent monument was erected to bis memory, in 1737, 
in ‘Westminster Abbey, by Mf Benson, one of the audi- 
tors of the imprest.— Milton was remarkably handsome 
in bis person ^ but his constitution was tender, and by 
no means equal to his incessant application to his studies. 
—Though greatly reduced in bis circumstances, yet be 
died worth 1500I. in money, besides his household 
goods. — He had no son ; but left behind him three 
daughters, whom lie had by bid first wife. 

Milton, the name of several places in ' England.^ 
particularly,. 

Milton, or Middleton^ in Dorsetshire, south-west 
of Blandford, near the road to Dorchester, 114, miles 
from London. It is chiefly noted for its abbey, built 
by King Athelstan. The church stands near the soutb 
side of the abbey. It is a large aud magnificent pile 
of Gothic architecture, and contains several ancient 
monuments. Here is an almshouse for six people, who 
have 12s. a- week, and three yards of cloth for a gown, 
one pair of shoes and stockings, and 10s. each on 3 t 
' Thomas's day yearly. . Here is a free school, and s 
market .on Tuesdays. 

Milton, in Kent,^near Sittingboum and the isle of 
Sbeppey, 6 miles north-west of Feversham, and 40 
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frona London. It is also called Middkton from its si« 
8 toation near the middle of the connty, i. e. from Dept- 
Mimncr- to the Downs. The Icings of Kent had a palace 
, here, which was castellated, and stood below the church 5 

but was burnt down in Kd^vard the Confessor^s tkno 
by Earl Goodwin, 8tc. Its church stands near a mile 
on. On approadiing the town up the Thames, b^ 
the East Swale, it seems hid among the creeks : yet it 
is a large town ; and has % considerable market on Sa- 
turdays, and a fair on July 24. The oysters taken here 
are the most famous of any in Kent. This town is 
governed by a portreeve, chosen yeariy on St James’s 
day, who supervises the weights and measures all over 
the hundred. Population 2470 in 1811. 

Milton, in Kent, a mile on the east side of Graves^ 
end, was incorporated with it in the reign of Queen 
Elizabeth, by the name of the portreeve, jurats, and 
inhabitants of the towns of Gravesend and Milton, 
icing Henry VIII. raised a platfonp or blockhouse 
here, for the defence both of this town and Giaves- 
end, and the command of the river. It has a fair, Ja- 
noa^ 25. 

hHLVIUS, Molvius, or Mulvius, Pons; a 
bridge on the Tiber, built by ^mHius Scaurus the 
censor, in the time of Sylla, at two miles distance from 
the city, on the Via Ftaminia, and repaired by Augus- 
tus. From this bridge the ambassadors of the AUooro- 
ges were brought back to Rome, by Cicero’s manage- 
ment, and made a discovery of Catiline’s conspiracy 
(Sallust). Near it Maxentlus was defeated by Con>» 
stantinc (Eutropius). Now called Ponte MoUe, 
Milvius, a species of Falco. See Falco, Or- 
nithology Index. 

MIMl, Mimes, in the ancient comedy, were buf- 
foons or mimics, who entertained the people by taking 
off certain characters, using such gestures as suited the 
persons or subjects they represented. There were on 
the Roman stage female perfonders of this kind, called 
miiiuB. The word is derived from I imitate. 

Some of the rnirni acted their parts to the sound of the 
fi&ia ; these they called mimauli, 

Mimi were also a kind qf farces or ludicrous come* 
dies, generally performed by one person. They had 
no acts, nor zny exordium , — The mimi were introduced 
upon the Roman stage long afler comedy and tragedy 
had arrived at their fall perfection. The actor wore 
no mask, but smeared his face with soot, was dressed in 
lambskin, wore garlands of ivy, and carried a basket 
of flowers and herbs, in honour of Bacchus, and di« 
verted the audience with apish tricks and ridiculous 
dances. This was the state of the mimi soon after their 
first introduction ^ but they underwent many altera- 
tions, which it would take up too much room to relate, 
and which are not of sufficient importance to justify a 
detailed account. See Pantomimes. 

MIMESIS, in Phetoricy the" imitating the voice 
and ^sturcs of anot her person. 

MIMNERMUS, an ancient poet and musician, 
flooiished about the beginning of the sixth century B. C. 
He was of Smyrna, and cotempprary with Solon. A- 
tbenseus gives him the invention of pentameter verse. 
His elegies, of prbich only a few fragments are pre- 
served, were so much admired in antiq^uity, that Ho- 
race preferred them to those of Callimachus. He com- 
posed a poem of this kind, as we learn from Pausanias, 
VoL. XIV. Part I. 
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' upon the battle fought between the people of Smyrna, Mimncr- 
and the Lydians under Gyges. He likewise was au- miu 

thor of a poem in elegiac verse, quoted by Strabo, H , . 
which he entitled NannOy and in which we may sup- 
pose he chiefly celebrated a young and beautiful girl of 
that name, who, according to AtheiiKus, was a player 
on the flute, with whom he was enaraonred in his old 
age. With respect to love matters, according to Pro- 
pertius, his verses were more valuable than sU the 
writings of Homer. 

Plus in amore valet Mimncrmi versus Tlomcro, 

Lib. I. Eleg. IK, V. II. 

And Horace bears testimony to bis abilities in desciib- 
iog that seducing passion : 

Si Mimnermus t/ti censety sine amore jocisque 
Nil esl jiicundumy vivas in amore jocisque. 

Lib. I. E|»ist. vi. V, 65. 

IP, as wise Mimnermus said, 

Life unblest with love and joy 
Ranks us wkh the senseless ^ad, 

Let these gifts each hour employ. 

Alluding to some much admired lines of the Greek 
poet, which have been preserved by Stobxus. 

T#« 3i Ti 3f &c.. 

What is life and all its pride, 

If love and pleasure be denied P 

Snatch, snatch me hence, ye Fates, whene’er 

The am’rous bliss I cease to share. 

Oh let us crop each fragrant flow’r 
While youth and vigour give os pow^r ; 

For frozen age will soon destroy 
The force to give or take a joy } 

And then, a prey to pain and care, 

Detested by the young and fair, * 

The sun’s best beams will hateful grow, 

And only shine on scenes of wo. 

MIMOSA, the Sensitive Plant, a genus of plants 
belonging to the monoeeta class } and in the natural 
method ranking under the 33d order, Lomentacece, See 
Botany and Materia Mcdica Index, 

The name mimosoy signifying ** mimic,” ps given to 
this genus on account of the sensibility of the leaves, 
which, by their motion, mimic or imitate, as it were, 
the motion of animals. 

MINA, or Maneh, a species of mosey which pro- 
perly signifies one part or ounce. It is observed that 
this word occurs only in the books of Kings, Chro- 
nicles, Ezra, and Ezekiel. This prophet (xlv. 12.) 
tells us, that the mina or maneh was valued at 6s 
shekels, which ^in gold make of our Engllidi money 
about 54^ pounds, and in silver almost seven pounds. 

Thus for the Hebrew maneh. But the Greek or 
Attic minRi which is probably that mentioned In the 
books of the Maccabees and in the New Testament, 
is valued at 100 drachmse, or about 2I. 17s. sterling. • 

There was also a lesser mina, which was valued at 75 
drachmae. 

MINAGNGHINIM, a pulsative instrument of 
music, among the Hebrews, s^icb was a square table 
of wood, fitted with a handle) over this table waa 
t P stretchedr 
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stretched an iron cbaioy or hempen cord, passing through 
ghiniin balls of wood or brass, which struck against the table, 
. I) when the instrument was shaken, and occasioned a clear 
indanao which mi^ht be heard at a great distance. 

MINCH A, in the Jewish customs, offerings of 
meal, cakes, or biscuits, made in the temple of the 
Lord. The Seventy have sometimes preserved this 
word in their translation ; but instead of mincha they 
read manaa^ which doubtless was the received pronun- 
ciation in their time. We End manaa in the same 
sense, in Baruch i. ic. Levit. ii. 3. &c« See the 
Greek of Jerem. xvii. 26. Dan. ii. 46. 2 Kings viii. 5. 
9. xvii. 7. XX. 12. 2 Cbron. vii. 7. Nehem. xiii. 5. 9. 
&c. 

MINCHING-hampton, a town of Gloucestershire, 
20 miles from Bath and Bristol, and near 90 from Lon- 
don, with a market on Tuesdays, and two fairs. The 
parish is pretty large, being bounded on the north by 
the Stroud, and on the south by the brook Avening \ 
and has 1 2 hamlets belonging to it, with a common 
called Amberley. Here is a good large rectory church, 
built in form of a cross. In 1811 the inhabitants 
amounted to 3246, many of whom are employed in 
the woollen manufacture. W. Long. 2. 14. N. Lat. 
51. 38. 

IVtlNCIUS, a river of the Transpadana in Italy \ 
running from, or rather transmitted through, the Lacus 
Benacus, from north to south, into the Padas ; but ori- 
pnally rising in the Rhetian Alps. Now Mincio or 
Menzo, running through the duchy of Mantua into 
the Po. 

MIND, a thinking intelligent being, otherwise call- 
ed spirit^ in opposition to matter or body. See Me- 
taphysics, Part III. 

MINDANAO, or Magindakao, a large island 
of Asia in the East Indies, and one of the Philippines \ 
160 miles in len^h, and I20 in breadth. The inte- 
rior parts contam several chains of lofty mountains, 
between which are extensive plains, where vast herds 
of cattle roam at large in the most delicious pastures. 
Several deep valleys also intersect, as it were, certain 
parts of the country, through which, during the rainy 
seasons, vast torrents pour from the mountains, and 
force their impetuous way to the sea. The rains and 
vapours which lodge in the plains diffuse themselves into 
meandering rivulets, and, collecting a variety of small 
streams in their course, approach the sea in the form of 
considerable rivers.— The sovereign of Magindanao is 
a powerful prince, and has several inferior chiefs, who 
acknowledge him as their bead. Nevertheless, there 
are others of them who refuse submission to him, and 
are consequently in a continual state of war ; so that 
peace, at least, does not appear to be one of the bles- 
sing of this island. The Spaniards, indeed, assert 
tbeu* right to the entire dominion of Magindanao^ 
hut it is mere assertion \ for though they have forts, 
&c. on the island, it is by no means in a state of sub- 
jection to their nation. 

The air is esteemed salubrious, particularly in the 
vicinity of the sea. The heat there is not, in any de- 
gree, so intense as might be expected in a country 
which is situated on the very verge of the torrid zone. 
The prevalence of the easterly winds, in that part of 
the coasts which is washed by the Pacific ocean, ren- 
ders the air cool and pleasant, the trade wind blowing 
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incessantly on its shores. It acts, indeed, with so Mindaa.o 
much power as to sweep the whole breadth of the (] 
island ; and though in its passage it loses much of its Mindca 
strength, it retains a sufficient degree of force to af- • 
ford refreshing breezes to tbe inhabitants of the western 
shore. The interior parts are much colder, from a 
very cloudy atmosphere, which frequently hangs over 
tbe summits of the mountains in thick and humid va- 
pours. The soil, which is very exuberant, is suited 
to the cultivation of tbe whole vegetable trills. Rice 
is produced in tbe greatest abundance \ a pecul, or 133 
pounds, may be purchased for a Spanish dollar. Every 
part of the island abounds with buffaloes, cows, bogs, 
goats, &c. It affords also great variety of fowls, and 
a species of dock, whose head is of a fine scarlet colour. 

Here is also a small breed of horses, remarkable for 
their spirit. The natives, however, principally employ 
buffaloes in the various branches of husbandry and agri- 
culture. 

The cky of Magindanao is situated on the south- 
east aide of the island, has a river capable of admit tiu|^ 
small vessels, and carries on a considerable trade with 
Manilla, Sooloo, Romeo and the Moluccas. Their 
exports are rice, tobacco, bees wax, and spices ^ ia 
return for which they receive coarse cloths of Coro- 
mandel, China ware, and opium. The village or towa 
of Samboingan Is situated on the hanks of a small 
rivulet, which empties itself immediately into tbe sea^ 
and is agreeably ^aded by groves of cocoa trees. The 
number of its inhabitants is about 1000, among 
which are included the officers, soldiers, and their re- 
spective fiimilles. In its environs there are several 
small look-out houses, erected on posts of twelve feet 
high, in all of which a constant guard is kept^ so 
that it appears as if tbe Spaniards were in a continual 
state of enmity with the natives. Tbe bouses are built 
of those simple materials which are of very general use 
in the eastern seas. They are erected on posts, and 
built of bamboo, covered with mats \ tbe lower apart- 
ments serve for their hogs, cattle, and poultry, and 
tbe upper ones are occupied by tbe family. 

MlNDELHElM, a town of Germany, in the 
circle of Suabia, and in Algow, with a castle. It 
is capital of a small territory between the rivers Dler 
and Lech, subject to the house of Bavaria. It was 
taken by the Imperialists after the battle of Hoch- 
stet, who erected it into a principality in favour of 
the duke of Marlborough ; but it returned back to 
tbe bouse of Bavaria by the treaty of Rastadt. It is 
33 miles south-east ot Ulm. E. Long. 10. 40. 

Lat 48. 5. 

Mindelheim, a district of Germany, in Suabia, ly- 
ing between the bisboprick of Augsburg and the id>- 
bacy of Kempten, which is 20 miles in length and 16 
in breadth. 

MINDEN, a considerable town of Germany, in tho 
circle of Westphalia \ and capital of a territory of tbe 
same name \ seated on the river Weser, which renders 
it a trading place. It formerly belonged to the kin^ of 
Prussia, wno secularized the bisboprick. It is 27 miles 
east by south of Osnaburg, and 37 west of Hanover. 

£. Long. 9. 5. N. Lat. 52. 22. 

Minden (the principality of), in Germany, lies ia 
the circle of Westphalia, to the north of the coonty 
of Ravensburg, and along each side of the river Weser. 

It 
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fSmkn about 22 miles square^ aud Minden and Peters* 

II hagen are the principal places. It was formerly a 
Mi >e bishopric, but.is now secularized ^ was afterwards ceded 
’ to the elector of Brandenburg, and is now annexed to 
the new kingdom of Westphalia. 

MINDOKA, an island of Ast^ in the East Indies, 
and one of the Philippines, 50 miles in circumference, 
and separated from Luconia by a narrow channel. It 
is full of mountains, which abound in palm trees and 
all sorts of fhiits. The inhabitants are idolaters, 
and pay tribute to the Spaniards, to whom this island 
beloop. 

^1IN£, in Natural History^ a deep pit under ground, 
from whence various kinds of minerals are dug out) 
but the term is more particularly applied to those 
which yield metals. Where stones only are procured, 
the appellation of auarries is universally bestowed upon 
the places from wnich they are dug out, however deep 
they may be. 

Tbe intemal parts of the earth, as far as they have 
been yet investigated, do not consist of one uniform 
substance, but of various strata or beds of substances, 
extremely different in their appearances, specific gra* 
vities, and chemical qualities, from one another. Nei- 
• ther are these strata similar to one another cither in 
their nature or appearance in different countries ) so 
that even in the short extent of half a mile, the strata 
will be found quite different from what they are in 
another place. As little are they the same either 
in depth or solidity. Innumerable cracks and fissures, 
by the miners called lodes^ are found in every one of 
them ) but these are so entirely different in size and 
shape, that it is impossible to form any inference from 
their size in one place to that in another. In these 
lodes or fissnres the metallic ore is met with) and, 
considering the great uncertainty of the dimensions 
of the lodes, it is evident that the business of mining, 
which depends on that size, must in like manner be 
quite uncertain and precarious. Mr Price, in bis 
treatise on the Cornish mines, observes, that ** the 
comparative smallness of the largest fissures to the bulk 
of the whole earth is really wonderful. In the finest 
pottery we can make, by a microscopic view, we may 
discover numerous cracks and fissures, so sniall as to 
be impenetrable by any fluid, and impervious to the 
naked eye ) as, 1^ the laws of nature originally im- 
posed by the Creator, it happens that matter cannot 
contx^ct itself into solid large masses, without leaving 
fissnres between them, and yet the very fissures are as 
necessary and useful as the strata through which they 
pass. I^y are the drains that carry ^ the redun- 
dant moisture from the earth) which, but for them, 
would be too full of fens and b<^ for animals 
to live or plants to thrive on. In these fissures, 
the several ingredients which form lodes^ by the conti- 
nual passing of waters, and the menstrua of metals, are 
brou^t out of the adjacent strata, collected and con- 
veniently lodged in a narrow channel, much to the 
advantage of those who search for and pursue them ) 
for if metals and minerals were more dispersed, and 
scattered thinly in the body of the strata, the trouble 
of finding and getting at them would be .endless, and 
the exprace of procuring them exceed the valne of the 
acqnisttioii. 

Xbe insides of the fissures are commonly coated 



over with a hard, crystalline, earthy substance or Mine, 
rind, which very often, in the breaking of hard ore, ’•■■"v ' 
comes off along with it, and is commonly called the 
capels or walls of the lode : but Mr Price is of opi- 
nion, that the proper walls of the lode are the sides 
of the fissure itself, and not the coat just mentioned, 
which is the natural plaster upon those walls, furnished . 
perhaps by the contents of the fissures, or from oozings 
of the surrounding strata. 

llie breadth of a lode is easily known by the di- 
stance betwixt the two incrusted sides of the stones of 
ore ) and if a lode yields any kind of ore, it is a bet- 
ter sign that the walls be regular and smooth, or at 
least that one of them be so, than otherwise ) but 
there are not many of these fissures which have regu- 
lar walls until they have been sunk down some fa- 
thoms. 

llius the inner part of the fissure in which the ore 
lies, is all the way bounded by two walls of stone, 
which are jt^neralfy parallel to one another, and in- 
clude the breadth of the vein or lode. Whatever 
angle of inclination some fissures make in the solid 
strata at their beginning, they generally continue to 
do the same all alone, ^me are very uncertain in 
their breadth, as they may be small at their upper 
part and wide underneath, and vice versa. Their re- 
gular breadth, as well as • their depth, is subject to 
f^reat variation ) for though a fissure may he many 
fathoms wide in one particular place, yet a little fur- 
ther east or west it may not perhaps be one inch 
wide. This excessive variation happens generally in 
very compact strata, when the vein or fissure is squeez- 
ed, as it were, through hard rocks which seem to 
compress and straiten it. A true vein or fissure, how- 
ever, is never entirely obliterated, but always shows a 
string of metallic ore or of a veiny substance ) which 
often serves as a leader for the miners to follow, until 
it sometimes leads them to a large and richly im- 
pregnated part. Their length is in a great measure 
unlimited, though not the space best fitted for yield- 
ing metal. The richest state for copper, according 
to Air Price, is from 40 to 80 fathoms deep ) for tin, 
ftrom 20 to 60 : and though a great quantity of cither 
may be raised at 80 or 100 fathoms, yet, the quality . 

(says our author) is often too 'muoh decayed and dry 
for metal.^^ 

Mr Price informs os, that the fissures or veins of 
the Cornish mines extend from east to west ) or, more 
properly, one end of the fissure points west and by 
south, or west and by north ) while the other tends 
east and by south, or east and by north. Thus they 
frequently pass through a considerable tract of coun- 
try with very few variations in their directions, un- 
less they be interrupted by some intervening cause.-— 

But, besides this east a^ west direction, we are to 
consider what the miners call the undetiytng or hade 
of the vein or lode ) viz. the deflection or deviation 
of the fissure from its perpendicular line, as it is follow- 
ed in depth like the slope of the roof of a house, or 
the descent of the steep side of a hill. This slope is 
generally to the north or south) but varies much in 
different veins, or sometimes even in the same vein ) 
for it will frequently slope or underlie a small space 
in different ways, as it may appear to be forced by 
hard strata on either side.— Some of the fissures do 
P 2 not 
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Mine, trary mHch from a perpendicular, wliUe some^devi- 
ate more thao a fathdm ; that is, for every fathom they 
descend in pOTpendioular ireight, they deviate likewise 
as much to the south or north. Others difl^r so much 
from the perpendicultir, that they assume a position 
almost horizont!^ ^ whence they are also called hori- 
zontal or flat lode's^ and sometimes lode plots. Ano- 
ther kind of these has an irregular position with re- 
gard to the rest^ widening horizontally for a little 
way, and then descending perpeadiculany almost like 
stairs, with only a email string or leader to follow af- 
ter y and thus they alternately vary and yield ore m 
Several flat or horizontal fissures. This, by the Cor- 
bish tinners, is called (but in Mr Price's opmion erro- 
neously) a floor or sp/oft ; which, properly speaking, 
is a hole or chasm impregnated with metal, making 
no continued line of direction or regular walls. Nei- 
ther does a floor of ore descend to any considerable 
depth y for nndemeath it there appears no sign of a 
vein or fissure, either loading directly down or any 
other way. This kind of vein is very rare in Britain. 
The fissures most common in Britain are the perpendi- 
cular and rnolmed, whether their direction be north or 
south, east o/r west. 

The perpendicular and horizontal fissures (acoord<^ 
TT^ to our author) probably remain little altei^ fiom 
their first position, when they Were formed at the in- 
duration di the strata immediately after the waters 
ieft the land. The perpendicular fissures are found 
more eoitiilionly situatefl in level ground, at a distance 
from hills, and from the sea shore % but with regard 
to the latter, we find that the upper and under masses 
of strata differ in their solidity and other properties. 

“ Hence, (says our author) it is very plain, that in- 
clined fissures owe their deflection or underlie to some 
secondary cause, violence, or subsidence, of the earth ; 
for though perpendicular fisBin*cs are seldom to be seen, 
yet such as are inclined at very considerable depths, be- 
come more and more perpendicular, as the more central 
strata by reason of the vast superincumbent weight, do 
not seem so likely to be driven ont of their position as 
those which lie nearer the supface." 

The fissures are often met with fractured as Well 
:is inclined j the reason of which, in Mr Price's opi- 
nion, has been a Subsidence of the earth from some 
extraordinary cause. “ The original position (says 
he) mu^t have been botizuntal, or parallel to the sur- 
face of the earth : but we often find these strata very 
^nsibly declined 'from fbot first position ; nay, some- 
times <]hifc reversed, and Chahg^ into perpendicular. 
When we see a Wall lean, we immediately conclude 
that tlic foundation has given way, according to the 
angles which the walls make wkh t!»e hOi*kLon 5 and 
when wc find the like declluatkm in strata, W'e may 
conclude, by parky of reason, that there has bceh a 
like failure of what supported them, in proportion to 
that declination ; or that Wlnitever made the Strata to 
tiill so much awry, must also'catise ever thing includ- 
ed in those stntta 'to foil proportionally. \\ here%'er 
the greatest subsidence's to tte north, the ’top of the 
lode dr fissure will point to the north, and of conse- 
quence underlie to the south, and vide versa : the 
slide or heave of the lode manifests the greater subsi- 
dence of the strata •, but the same lode is frequently 
fractured and heav(^ in several places, all of which, 
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by due observatioU, will show us they were oocasioDcd Mio«. 
by so many several shocks or subsideacies, and that the 
strata were not uafooted, shaken, or brought to foil on- 
ly otx)e or twice;, but several times." 

Mr Price, in the course of his work, obsmes, that, 
though the BaietalUc veins generally run from cast to 
west, they are frequently intersected by veins or lodesy 
as he cfidls them, of otbmr matters, which run from 
north to south. Some of these cross veins contain lead 
or antuBony, hot never tin or copper. Sometimes 
Oae of these nmuetallic veins intersects the true one 
at right angles, sometimes obliquely ; and soaietimes 
the mixture of both is so intimate, tbart the most ex- 
pert miners are at a loss toiliscover the separated part 
of the true vein. When this last is intercepted at 
riglit angles, it is moved either north or south, a 
very little way, perhaps not more than one fathom; 
m which case, the miners having worked to a sniiU 
distance in one of these directions, if they find them- 
selves disappointed, turn to the other hand, and seldom 
foil of meeting with what they expected. Sometimes 
they are directed in their search by the pointing of 1 
rib or string of the true vein ; but when the ioterrup- 
tion happens in an oblique direction, Uie difficulty of 
finding the vein again is much greater. 

When two^metallic veins in the neighbourhood of 
each othfer run in an oblique direction, and of coose- 
qucBoe meet together, they commonly produce a body 
of ore at the place where they intersect 5 and if both 
are rich, the quantity will be considerable y but if one 
he poor and the other rich, then both are either en- 
riched or impoverished by the meeting. After some 
time they separate again, and each will continue its for- 
mer direction near to the dther ; but sometimes, though 
rarel^r, they continue linked. 

It is u Sign of a poor vein when it separates or diver- 
ges into strings but on the contrary, when scveial of 
them are found running into one, it is accounted a pro- 
mising sign. Sometimes there are branches without the 
walls of the vein in the adjacent strata, which often 
come either obliquely or transversely into it. If tbess 
branches are impregna|ed with ore, or if they underlie 
foster than the true vein, that is, if they dip deeper into 
the ground, then they are said to overtake or come into 
the lode, and to enricdi it j or if they do not, then they 
are said to go off from it, and to impoverish k. But 
neither these nor any other Ooatks either of the richness 
or -poverty of a mine are to be entirely depended upon 5 
for many mines, whidh have a very bad appearance at 
first, do nevertiieless turn oat eiitremcly well after- 
ivards ; while others, which ia the beginning seeaied 
very rlcli, turn gradually worse and worse : but in ge- 
neral, where a vein has a bad appearance at fir^, it 
will be imprudent to he at much expence with it. 

Veins of metal, as has been already observed, are fre- 
quently, as it were, so compressed betwixt hard strata, 
that they are not an inch wide : nevertheless, if they 
have a string of good ore, it will generally be wortb 
while to pursue them : and they frequently turn out 
well at last, after they have come into softer ground. 

In like manner, it is an encouragement to go on if 
Che branches or leaders of ore enlarge either in width 
or depth as they are worked; but it is a bad sign if 
they continue horizontal without inclining downwards *, 
though it Is not proper always to dfscontiaue the work- 
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lag of a Teio which has an unfavoarahle aspect at first* 
^ — ■ Veins of tin are worth working when only three inches 
wide, provided the ore be good ^ and copper ores when 
six kicfaes wide will pay very well for the working. 
Some of the g^eat mines, however, have very large 
veins, with a number of other small ones very near each 
other. There are also veins, crossing one another some- 
tiaws met with, which are called corUros^ vulgarly 
cmmters. Sometimes two veins run down into the 
grsond in such a manner that they meet in the direc- 
tion of their depth ^ in which case the same observa- 
tions apply to tbem which are applicable to those that 
meet in a horiBontal direction. Sometimes a vein will 
wddenly disappear without giving any warning, by be- 
coming narrower, or of worse quality ; which by the 
miners is called a siart or ieap^ and is very oommon in 
the mines of Cornwall. la one day^s time they may 
thus be disappointed in the woiking of a rich vein of 
tin, and have no further sign of any thing to work 
upon. At the fractured o^tremity of their veirf they 
perceive a body of clay or other matter ^ and the me- 
thod of recovering their vein is to drive on the work in 
the direction of the former part, so that their new work 
shall make the same angle with the clay that the other 
paK of the vein does. Sometimes they sink a shaft 
down from the surface ^ bat it is generally a matter of 
difficulty to recover a vein when thus lost. 

The method of discovering mines is a matter of so 
moch difficulty, that it seems surprising bow those who 
were totally uhacquaiitted with the nature of metals 
hrst came to think of digging tbem out of the earth. 
According to Lucretius, the discovery was made by the 
conflagration of certain woods, whidi melted the veins 
of metal in the earth beneath tbem ^ bat tliis seems ra- 
ther to be improbable. Aristotle, however, is of the 
same opinion with Lucretius, and tells us, that some 
shepherd of Spain having set fire to the woods, tbe 
earth was thus lieated to such a degree that the silver 
near the surface of it melted and ^wed into a mass ^ 
and that in a sliort time the metallic mass was discover- 



among broken craggy rocks, by the washing of tbe 
tide or Hoods, also by irruptions and torrents of wa- 
ter issuing out of 'hills and m6un tains, and sometimes 
by the wearing of high roads. Mr Price mentions 
another way by which mines have been discovered, viz. 

fiery coruscations ^ which, be says, be has heard 
from persons whose veracity he is unwilling to ques- 
tion. ** The tinners (says he) generally compare 
these effluvia to blazing stars or otW whknsical l^e- 
nesses, as their fears or hopes auggest ; and search witli 
uncommon eagerness the ground over which these 
jack-a-lantems have appeal^ and pointed out. We 
have heard but little of these phenomena for many 
years : whether it be, that the present age less cre- 
dulous than the foregoing, or that the ground, being 
more perforated by innumerable new pits sunk every 
year, some of which, by the staanairy laws, are prevent- 
ed from being filled up, has given these vapours a more 
gradual vent, it is not necessary to inquiie, as the fact 
kseir is not generally believed.'^ 

Mines, however, are now most commonly discovered 
by investigating the nature of such veins, ores, and* 
stones as may seem most likely to turn to account : 
but there is a particular sagacity:, or habit of judging 
from particular signs, which can he acquired only by 
bug practice. Mines, especially those of copper, may 
also be discovered b^ tbe harsh and disagreeable taste 
of the waters which issue from them ^ though it is pro- 
bable that this only happens when the ore lies above 
the level of the water wJiich breaks out ^ for it does 
not seem likely that tbe taste of tbe ore could asocml^^ 
unless we were to suppose a pond or Jake of water 
standing above it. The presence of copper in any wa- 
ter is easily discovered by immerging in it a bit of po- 
lished iron, which will thus instantly be turned of a 
copper colour, by reason of tiie precipitation of tlic me- 
tal upon it. A candle, or piece of tallow put into water 
of this kind, will in a short time be tinged of a green 
colour. 

Attotber and still ^more remarkable method of dis- 
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vd by the rending of tfae varth in the time of an eartb- 
qnake : and the same story is told by Strabo, who as- 
cribes the discovery of the mines of Andalusia to this 
accident. Cadmus is said by some to have been tlie 
first who discovered gold : while others ascribe this to 
Thoas the Thracian, to Mercury tJie sen of Jupiter, or 
to Pisus king of Italy •, who having left his own coun- 
try, went into Egypt, where he was elected king after 
the death of Miftcaim the son of Ham \ and, on ac- 
count of bis discovery, was called tbe Golden GoiL 
Others say, that J^aclh or Cseaons tbe son of Jupiter, 
or Sol tbe son of Ocoaous, was tbe first dis^oyerer ^ but 
^^schyluR attributes tbe discovery not only of gCld, but 
of ail other metals, to Promelheus. The bmss and 
copper mines in Cyprus were first discovered by Cinyra 
the son of Ag^opa y and Hesiod ascribes the discoveiy 
of the iron miees of Crete to the Cretan Dactyli Idai;i. 
Tbe extraction of lead or tin from its ore in the island of 
Cassiicris, according to several aouiient authors, was 
discovered by Midacritus.'-^The Scripture, however, 
ascribes the invention of brass and iron, or at least of 
tbe methods of working them, to Tubal Cain before the 
flood. 

In BMie modem times, we know that mines have 
been frequently discovered by accident j as in sea cliffs, 



covering mines is said to be by the zHrgtda ilivinatorwy 
or ** divining rod which, however incredible the sto- 
ries related concerning it may be, is still relied on 
by some, and among others by Mr Price. It is not 
known who was tbe inventor of this method 5 but A- 
gricola supposes that it took its rise from the magi- 
olans, who pretended to discover mines by enchantment. 
No mention is made of it, however, before the iitb 
century, since which time it has been in frequent use ; 
and the Corpuscular Philosophy has even beeu called 
in to account for it. But before wc pretend tq account 
for phenomena so very extraordinary as those reported 
of the vtrgula divinatoriay it is necessary, in tbe first, 
place, to determine whether or not they exist. Mr 
Price, as has been already hinted, believes in it, though, 
he owns that by reason of his constitution oi mind 
and body, be is almost incapable of co-operating with 
its influence. The following account, however, he 
gives from Mr William Cookwortby of Plymouth, a. 
gendeman of known veracity and great chemical abi- 
lities. 

He bad the first information concerning this rod 
from one Captain Kibeira, who deserted from the 
Spanish service in Queen Anne’s reign, and became 
captain-commandant in the garrison of Plymouth j in 
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Mine, ^hicli town he satisfied several intelligent persons of 

— V*" ' the virtues of the rod, by many experiments on pieces 
of metal hid in the earth, and by an actual discovery of 
a copper mine near Oakhampton, which was wrought 
for some years. This captain very readily showed the 
method ot using the rod in general, but would not by 
any means discover the secret of distinguishing the dif- 
ferent metals by it : though, by a constant attention 
to bis practice, Mr Cookworthy discovered it. Cap- 
tain Ribeira was of opinion, that the only proper ro^ 
for this purpose were those cut from the nut or fruit 
trees ^ and that the virtue was confined to certain per- 
sons, and those, comparatively speaking, but fetr : 
but Mr Price says, that the virtue resides in all per- 
sons and in all rods under certain circumstances. 

^ The rod (says he) is attracted by all the metals, by 
coals, limestone, and springs of water, in the follow- 
ing order : i. C^ld ^ 2. Copper ; 3. Iron ; 4. Silver ^ 
5. Tin } 6. Lead y 7. Coals j 8. Limestone and springs 
of water. One method of determining the different 
attractions of the rod is this : Stand, holding the rod 
with one foot advanced ^ put a guinea under that foot, 
and an halfpenny under the other, and the rod will be 
drawn down ; shift the pieces of money, and the rod 
will be drawn towards the face, or backwards to the 
gold, which proves the gold to have the stronger at- 
traction. 

The rods formerly used were shoots of one yearns 
growth that grew forked } but it is found, that two 
separate shoots tied together with packthread or other 
vegetable substance answer rather better than such as 
are naturally forked, as the shoots of the latter are 
seldom of an equal size. They are to be tied together 
by the greater ends, the small ones being held in the 
hands. Hazle rods cut in the winter, such as are used 
for fishing rods, and kept till they are dry, do best $ 
though, where these are not at hand, apple-tree suck- 
ers, rods from peach trees, currants, or the oak, though 
green, will answer tolerably well.^* 

Our author next proceeds to describe the manner of 
holding the rod ) of which he gives a figure, as he says 
it is difficult to be described. The small ends being 
crooked, are to be held in the hands in a position flat 
or parallel to the horizon, and the upper part in an 
elevation not perpendicular to it, but at an angle of 
about 70 degrees. ** The rod (says he) being pro- 
perly held by those with whom it will answer, when 
the toe of the right foot is within the semidiameter of 
the piece of metal or other subject of the rod, it will 
be repelled towards the face, and continue to be so 
while the foot is kept from touching or being directly 
over the subject } in which case it will be sensibly and 
strongly attracted, and be drawn quite down. The 
rod should be firmly and steadily grasped ; for if, when 
it has begun to be attracted, there be the least ima- 
ginable jerk or opposition to its attraction, it will not 
move any more till the hands are opened, and a fresh 
grasp taken. The stronger the grasp the livelier the 
rod moves, provided the grasp be steady and of an 
equal strength. This observation is very necessary, 
as the operation of the rod in many hands is defeated 
purely by a jerk or counteraction *, and it is from 
thence concluded, that there is no real efficacy in the 
rod, or that the person who holds it wants the virtue ; 
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whereas, by a proper attention to this circumstance in 
using it, hve persons in six have the virtue, as it is ^ 
called ; that is, the nut or fruit-bearing rod will an- 
swer in their hands. If a rod, or the least piece of 
one of the nut-bearing or fruit kind, be put u^er the 
arm, it will totally destroy the operation of the virgula 
divinatoria^ in regard to all the subjects of it, except 
water, in those hands in which the rod naturally ce- 
rates. If the least animal thread, as silk, or worst^ 
or hair, be tied round or fixed on the top of the rod, 
it will in like manner hinder its operation ^ bat the 
same rod placed under the arm, or the same animal sub- 
stances tied round or fixed on the top of the rod, will 
make it work in those hands, in which without these 
additions it is not attracted.^^ 

Such are the accounts of this extraordinary rod, to 
which it is probable that few will assent^ and we believe 
the instances of mines having been discovered by it are 
but very rare. Another and very ancient mode of dis- 
covering mines, less uncertain tnaa the divining rod, 
but extremely difficult and precarious, is that called 
shading; that is, tracing th^ by loose stones, frag- 
ments, or shades^ which may have been separated or 
carried off to a considerable Stance from the vein, and 
are found by chance in running waters, on the superficies 
of the ffround, or a little under.— When the tinners 
(says Mr Price) meet with a loose single stone of tin 
ore, either in a valley or in ploughing or hedging, 
though at 100 fathoms distance from the vein it came 
from, those who are accustomed to this work will not 
fail to find it out. They consider, that a metallic stone 
most originally have appertained to some vein, from 
which it was severed and cast at a distance by some vio- 
lent means. The deluge, they suppose, moved most of 
the loose earthy coat of the globe, and in many places 
washed it off from the upper towards the lower grounds, 
with such a force, that most of the backs or lodes of 
veins which protruded themselves above the fast were 
hurried downwards with the common mass : whence 
the skill in this part of their business lies much in direc- 
ting their measures according to the situation of the sur- 
face.” Afterwards, however, our author complains that 
this art of shodingy as he calls it, is in a great measure 
lost. 

The following account of a method of finding silver 
mines by Alonzo Barba seems to be similar to that of 
shoding just now mentioned. The veins of metal 
(says be) are sometimes found by great stones above 
ground ; and if the veins be covered^ they hunt them 
out after this manner^ viz. taking in their hands a. 
sort of mattock, which has a steel point at one end 
to dig with, and a blunt head at the other wherewith to 
break stones, they go to the hollows of the mountains, 
where the current of rain water descends, or to some 
other part of the skirts of the mountains, and there 
observe what stones they meet with, breaking in pieces 
those that seem to have any metal In them ; whereof 
they find many times both middling sort of stones and 
small ones also of metal. Then they consider the situa- 
tion of that place, and whence these stones can tumble, 
which of necessity must be from higher ground, and 
follow the track of them up the hill as long as they can 
find any of them,” &c. 

Another way (says Mr Price) of discovering lodes 
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Miofr ^ walking drifts across the cofuntry^ as we call it, 

— that is, from north to south, and vice versa. I tried 
the expeiiment in an adventure under my management, 
where I droTe all open at grass about two feet in tho 
shelf, very much like a level to convey water upon a 
mill wheel ^ by so doing I was sure of cutting all lodes 
ia my way : and I did accordingly discover live courses, 
one of which has produced above i8o tons of copper 
ofe, but the others were never wrought upon. This 
method of discovering lodes is equally cheap and cer- 
tain \ for loo fathoms in shallow ground may be driven 
at cos. experoe.^ 

In that kind of ground called by oor author fca- 
sihlCf and which he explains by the [Mirase tenderstand^ 
ing, he tells us, that a very effectual, proving, and con- 
sequential way is, by driving an adit from the lowest 
ground, either north or south \ whereby there is a cer- 
tainty to cut all lodes at 20, 30, or 40 fathoms deep, 
if the level admits of it* In driving adits or levels 
across, north or south, to unwater mines already found, 
there are many fresh veins discovered, which frequently 
prove better than those they were driving to.** 

After the mine is found, the next thing to be consi- 
dered is, whether it may be dug to advantage. In or- 
der to determine this, we are duly to weigh the nature 
of the place, and its situation, as to wood, water, car- 
riage, healthiness, and tlie like $ and compare the result 
with the richness of the ore, the charge of digging, 
stwpin^, washing, and smelting. 

Particularly the form and situation of the spot 
should be well considered. A mine most either hap- 
pen, I. In a mountain ^ 2. In a hill ; 3. In a valley ^ 
or, 4. In a flat. But mountains and hills are dug with 
roach greater ease and coBvemence, chiefly because the 
drains and burrows, that is, the adits or avenues, may 
be here readily cut, both to drain the water and to 
form gangways for bringing out the lead, &c. In 
all the four cases, we are to look out for the veins 
which the rains or other accidental thing may have 
laid bAre i and if such a vein be found, it may often 
be proper to open the mine at that place, especially if 
the vein prove tolerably large and rich ; otherwise the 
■mst coinmodioas place for situation is to be chosen for 
the purpose, viz. neither 00 a flat, nor on the tops of 
mountains, but on the sides* The best situation for 
a mine is a moontaioous, woody, wholesome spot *, of 
a sale easy ascent, and bordering on a navigable river. 
The places aboun^og with mines are generally healthy ^ 
as standing high, and everywhere exposed to the air ^ 
yet some plam where mines are found prove poison- 
ous, and can npon no account be dug, though ever so 
rich. The way of examining a suspected place of this 
kind, is to make experiments upon brutes, by expos*: 
ing them to the efliuvia or exhalations, to find the ef- 
fects* 

Devonshire and Cornwall, where there are a ^at 
many mines of copper and tin, is a very mountainous 
country, which gives an opportoility in many places 
to make adits or subterraneous drains to some valley 
at a distance, by which to carry off the water from 
the mine, which otherwise would drown them out 
finom getting the ore. These adits are sometimes car- 
ried a mile or two, and dug at a vast expence, as from 
2000I. to 4000L especially where the ground is rocky ; 
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and yet they find this cheaper than to draw op the lyfine. 
water out of the mine quite to the top, when the v .* ■ 

water runs in plenty, and the mine is deep. Some- 
times, indeed, they cannot find a level near enough to 
which an adit may be carried from the very bottom of 
the mine ^ yet tluy find it worth while to make an adit 
at half the height to which the water is to be raised, 
thereby saving half the expencc. 

Mr Costar, considering that sometimes from small 
streams, and sometimes from little springs or collections 
of rain water, one might have a good deal of water 
above ground, though not a sufficient quantity to turn 
an overshot wheel, thought that if a sufficient fall might 
be had, this collection of water might be made useful in 
raising the water in a mine to the adit, where it may 
be carried off. 

But now the most general method or draining mines 
is by the steam engine. See SrsAM-Enginc. 

Mine, in the military art, denotes a subterraneous 
canal or passage, dug under the wall or rampart 
of a fortification, intended to be blown up by gun- 
powder. 

The alley or passage of a mine is commonly about 
four feet square \ at the end of this is the chamber of 
the mine, which is a cavity of about five feet in width 
and in length, and aj^ut six feet in height ^ and here 
the gunpowder is ^owed. The saucisse of the mine 
is the tmn, for which there is always a little aperture 
left. 

Two ounces of powder have been found, by experi- 
ment, capable of raising two cubic feet of earth \ con- 
sequently 200 ounces, £at is, 12 pounds 8 ounces, will 
raise 200 cubic feet, whicdi is only 16 feet short of a 
cubic toise, because 200 ounces, joined together, have 
proportionably a greater force than two ounces, as being 
an united force. 

All the turnings a miner uses to carry on his mines, 
and through which he conducts the saucisse, should be 
well filled with earth and dung *, and the masonry in 
proportion to the earth to be blown up, as 3 to 2. 

The entrance of the chamber of the mine ought to be 
firmly shut with thick planks, in the form of a St An- 
drew*s cross^ so that the enclosure be secure, and the 
void spaces shut up with dung or tem^red earth. If 
a gallery be made below or on the side of the chamber, 
it must absolutely be filled up with the strongest ma- 
sonry, half as lonj^ again as the height of the earth ^ 
for this gallery will not only burst, but likewise ob- 
struct the effect of the mine. The powder should al- 
ways be kept in sacks, which are opened when the 
mine is charged, and some of the powder strewed 
about : the greater the quantity of earth to be raised 
is, the greater is the effect of the mine, supposing it 
to have the due proportion of powder. Powder has 
the same effect upon masonry as upon earth, that is, 
it will proportionably raise either with the same velo- 
city. 

The branches which, are carried into the solidity of 
walls do not exceed three feet in depth, and two feet 
six inches in width nearly : this sort of mine is most ex- 
cellent to blow up the strongest walls. 

The weight of a cubic foot of powder should be 
8olb. 'y 1 foot I'inch cube will weigh loolb. and 1 foot 
2 inches and tt xiolb.j and 20olb. of powder will 

be 
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Mine, be I foot 5 inches cube ; however, there is a diversity 
in this, according to the quantity of saltpetre in the 
gunpowder. 

if, when the mines arc made, water be found at the 
bottom of the chamber, planks are laid there, on 
which the powder is placed either in sacks or barrels 
of loolb. each. The saucisse must have a clear passage 
X to the powder, and be laid in an auget or wooden 
trougli, through all the branches. When the powder 
is placed in the ciiainber, the planks are laid to cover 
it, and others again across these ; then one is placed 
over the top of the chamber, which b shaped for that 
purpose j between that and those which cover the 
powder, props are placed, which shore it op j some 
inclining towards the outside 5 others to the inside of 
the wall ; all the void spaces being filled with earth, 
dung, brick, and rough stones. Afterwards planks 
are placed at the entrance of the chamber, with one 
Across (he top, whereon they buttress three strong 
props, whose other ends are likewise propped against 
another plank situated on thp side of the earth in the 
branch j which props being well fixed between the 
planks with wedges, the branch should then be filled 
up to its entrance, with the forementioned materials. 
The saucisses which pass through the side branches 
must be exactly the same length with that in the mid- 
dle, (0 which they join : the part which reaches beyond 
the entrance of the mine is that which conveys the fire 
to the other three ^ the saucisses being of equal length, 
will spring together. 

From a great number of experiments, it appears, 
I. That the force of a mine is always towaHs the 
weakest side j so that the disposition of the clmmber 
of a mine does not at all contribute to determine this 
effect. 2. That the quantity of powder must be greater 
or less in proportion to the greater or less weight of 
the bodies to be raised, and to their greater or less 
cohesion 5 so that you are to allow for each cubic 
j'alhom 

Of loose earth, - - 9 or lolb. 

Firm earth and strong sand, 11 or 12 

Flat clayey earth, - - 15 or 16 

New masonry, not strongly bound, 1 5 or 20 
Old masonry, well bound, - 25 or 30 

3. That the aperture, entonnoir of a mine, if rightly 
charged, is a cone, the diameter of whose base is double 
the height taken from the centre of the mine. 4. That 
when the mine has been overcharged, its entonnoir is 
nearly cylindrical, the diameter of the upper extreme 
not much exceeding that of the chamber. 5. That be- 
sides the shock of the powder against the bodies it takes 
up, it likewise crushes all the earth that borders upon 
it, both underneath and sidewise. 

To charge a mine so as to have the most advantage- 
ous effect, the weight of^he matter to be carried must 
be known y that is, the solidity of a right cone, whose 
base is double the height of the earth over the centre 
of the mine : thus, having found the solidity of the cone 
in cubic fathoms, multiply the number of fathoms liy 
the number of pounds of powder necessai-y for raising 
the matter it contains , and if the cone contains mat- 
ters of different weights, take a mean weight between 
4 



them all, always having a regard to their degree of co- 
besion. g 

As to the disposition of mines, there is but one gene- ^beial 
ral rule, which is, That the side towards which one ' " ^ 
would determine the effect be the weakest j but this 
varies according to occasions and circumstaUces. 

The calculation of mines is generally built upon this 
hypothesis. That the entonnoir of a mine is the frustum ■ 
of an inverted cone, whose altitude is equal to the radias 
of the excavation of tlie mine, and the diameter of the 
whole lesser base is equal to the line of least resistance) 
and though these suppositions are not quite exact, yet 
the calculations of mines deduced from them have 
proved successful in practice ; for which reason this cal- 
culation should be followed till a better and more simple 
be found out. 

M. de ValHerc found that the entonnoir of a mine 
was a paraboloid, which is a solid generated by the 
rotation of a semiparabola about its axis ) but as 
the difference between these two is very insignifi- 
cant in practice, that of the frustum of a cone may be 
used. 

MINEHEAD, a town of Somersetshire, 166 miles 
from London. It is an ancient borough, with a har- 
bour in the Bristol channel, near Dunster castle, much 
frequented by passengers to and from Ireland. It was 
incorporated by Queen Elizabeth, with great privileges, 
on condition the corporation should keep the quay in re- 
pair ) but its trade falHng off, the quay was neglected, 
and they lost their privileges. A statute was obtained 
in the reign of King William, for recovering the port, 
and keeping it in repair, by which they were to have 
the profits of the quay anid pier fsr 36 years, which 
have been computed at abent 2col. a year ) and they 
were at the ex pence of new-building the quay. In por- 
suance of another act, confirming the former ) a new 
bead has been built to the quay, the beach cleared, &c. 
so that the biggest ship may enter, and ride safe in the 
harbour. The town in 1811 contained 1057 iubt- 
bitants. It was formerly governed by a portreeve, 
and now by two constables chosen yearly at a court leet 
held by the lord of the manor. Its chief trade is with 
Ireland, foom whence about 40 vessels used to come 
hither in a year with wool ; and about 400 chaldrons 
of coals are yearly imported at this place, Watchet, 
and Poriock, from South Wales, which Kes directly 
opposite to it about seven leagues over, the common 
breadth of this channel all the way from Holmes to the 
Land's End. Here are several rich merchants, who 
have some trade also to Virginia and the West Indies) 
and they corresp o nd much with the merchants of Bamc- 
staple and Bristol in their foreign commerce. Three 
or four thousand barrels of herrings, which come up the 
Severn in great shoals about Michaehnas, are caught, 
cured, and shipped off here every year, for the Medi- 
terranean, &c. The market here is on W^ednesday, 
and fair on Whrtsun-Wednesday. 

MINERAL, in Natural History y is used in general 
for all fossil bodies, whether simple or compound, dug 
out of a mine ) from whence it takes its denomiDatioii, 

See Mineralogy^ 

MnTEnAL Waters. All waters naturally impregnat- 
ed with any heterogeneous matter which they have dis- 
solved within the earth may be called mineral tvatersy 

in 
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>° (be general and extensive meaning of that name ; 
in which are therefore comprehended almost all those that 
flow within or upon the surface of the earth, for almost 
gU thege contain some earthy or saline matter. But, 
strictly speaHing, those waters only which hold in solu- 
tion such a quantity of foreign ingredients as to give 
them properties which ,are easily recognised by the taste 
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or smell come under the denomination of mineral wa- Mineral 
ters. For the methods of analyzing mineral waters, see ■ ■ ^ — 
Chemistry Index in this work, and Decomposition 
Chemical, Supplement. 

Here we shall give a tabular view of the more e- 
markafale mineral waters which have been discovered 
and examined. 



An Alphabetical Table of the most noted Mineral Waters in Europe, exhibiting their 

Medicinal Properties and Contents. 



Names Countries in which 

Springs. they are Jjmnd. 

Abcourt, Near St Germains 

in France. 



Aberbrothick, 


County of Forfar in 
Scotland. 


Aclon, 

Aghaloo, 


Middlesex county, 
England. 
Tyrone, Ireland. 


Aix-la-Cba- 

pelle, 


Juliets in Germany. 


Alford or Aw- 
ford, 

Askeroo, 


Somersetshire, Eng- 
land. 

Yorkshire, in Eng- 
land. 


Antrim, 


Ireland. 


Baden, 


Swabia in Ocri^Rny. 




Middlesex, near 
Xiondeo. 


Balimore, 


Worcestershire in 
England. 


Ball or Baud- 
wcU, 


Lincolnshire in Eng- 
land. 


Balaruc, 


Languedoc in 
France. 


Ballycastle, 


Antrim in Ireland. 


Ballynahlocb, 


Down in Ireland. 


Ballyspellan 
VoL. XIV. 


.Near Kilkenny in 
Ireland. 

Part I. 



Contents and Qjuality of the 'Medicinal Virtues, 

fTater. 

A cold chalybeate water, Diuretic and purgative. Internally used 
containing besides the iron in dropsies, jaundice, and obstructions 

a small quantity of fossil of the viscera \ externally in scorbutic 

alkali saturated with fixed eruptions, ulcers, &c. 

air. 

A cold chalybeate. Con- Diuretic and corroborative. Used in 
tains iron dissolved in fix- indigestions, nervous ditlorders, &c. 
ed air. 

Contains Epsom and sea salt. Strongly purgative, and causes a soreness 
Cold. in the fundament. 

Sulphur, fossil alkali, and Alterative and corroborant. Useful in 
some purging salt. Cold. scrofulous disorders, worms, and cu- 
taneous diseases. 

Sulphureous and hot. Con- .Diaphoretic, par^tiye, and .diuretic, 
tain aerated calcareous Used as baths as w'ell as taken in- 
earth, sqa salt, fossil al- ternally. Useful in. rheumatisms, and 

kali| and sulphur. all diseases proceeding from a. debility 

of the system. 

A purging sjglt along with Strongly purgative, 
sea salt. Cpld. 

Contains Epsom salt, aerat- Diuretic. Useful when drunk ^ leprosy, 
ed calcareous earth, and and other cutaneous diseases, 
sulphur. Cold. 

; Similar to Borrowdale< water, hut weak- 



Hot and sulphureous springs 
qnd baths> resembling 
those of Aix-la-Cbapelle. 

Epsom salt and muriated 
magnesia. Cold. Ano- 
ther spring contains iron 
and fixed air. 

A fine cold chalybeate, con- 
taining kon rendered so- 
luble by fix^d air, along 
with some ether salt sup- 
posed to be fossil alkali. 

A cold petrifying water ; 
contains aerated calcare<- 
pus earth or magnesia. 

Hot, and contain some pur- 
ging salts. 

Chalybeate and sulphureous. 
Cold. 

■Iron, fixed air, and sulphur. 
Cold. 

Iron, fixed air, and proba- 
bly fossil alkali. 



er. 

‘ See Aix-la-Chafelle, and Baden, in 
the order of the Alphabet. ^ 

Strongly purgative, three half pints be- 
ing a dose. The chalybeate spring 
also proves pur^live when the bowels 
contain any vitiated matter. 

Corroborative, and good in obstructions 
of the viscera. Drank from two to 
three pints in a morning. 



Corroborative and astringent. Drunk 
to the quantity of two pints, or two 
and a half. 

Drank as purgatives, and used as hot 
baths. Use&l in scrofulous and cuta-, 
neous disorders. 

Resembles that of Balimore in virtue. 

Useful in scorbutic disorders and diseases 
of indigestion. 

Similar in virtue to that of Balimore* 

Q Bagoeres, 
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Names of 
Springs. 
Bagoeres, 



Bareges, 



Barnet and 
Ndrth-hall, 
Batb| 



Bandola, 



Borrowdale, 



Brentwood, 

Bristol, 

Bromley, 

Broughton, 

Buxton, 



Caroline baths. 



Carlton, 



Carrickfergus, 

Carrickmore, 

Casbmore, 

Castle-Connel, 

Castle>Leod, 

3 
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Countries in which 
they are found, 
Bigorre in France. 



Bigorre in France. 



Hertfordshire in 
England. 
Somersetshire in 
England. 

Italy. 



Cumberland in Eng- 
land. 



Essex in England. 

Somersetshire in 
England. 



Kent in England. 
Yorkshire in Eng- 
land. 

Derbyshire in Eng- 
land. 



Bohemia. 



Nottinghamshire in 
England. 



Antrim in Ireland* 



Cavan in Ireland. 

Waterford in Ire- 
land. 

Limerick in Ireland. 

Boss-sblre in Scot- 
land. 
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Contents and Quality of the Medicinal Virtues. 

fVater. 

Earth and sulphur. Hot. The' waters used in baths, like those of 

Aix-la-Cbapelle. Some of the springs 
purgative, others diuretic. 

Sea salt, fossil alkali, calca- Diuretic and diaphoretic. Useful in ner* 
reous earth, selenites, sul- tons as well as cutaneous disorders, in 
phur, and a fine bitumi- ^ old wounds and some venereal corn- 
nous oil. Hot. plaints. Used as baths, aawell as taken 

internally to the quantity of a quart ot'* 
three pints. 

Epsom salt, and aerated cal- Puigative. 
careous eai-th. 

Iron, aerated calcareous Powerfully corroborative, and very use- 
earth, selenite, Giauber^s ful in all kinds of weaknesses. Used, 
salt, and sea salt. Hot. as a bath, and taken internally. 

Iron, fixed air, fossil alkali. Gently laxative, diuretic, and diaphore- 
and a little sulphur.— tic. 

Cold. 

A great quantity of sea.salt. Strongly emetic* and cathartic. Some- 
aerated calcareous earth, times useful in the jaundice and 

and some bittern. Cold. dropsy, scorbutic disorders, and chro- 

nic obstructions. Used likewise as 
a bath in cutaneous diseases. Taken 
in the dose of a pint, containing 
only about seven dra^ms and a half 
of sea salt ^ so that a great part of the 
virtue must reside in the aerated calca- 
reous earth. 

Epsom salt, and aerated cal- Purgative, 
careous earth. 

Calcareous earth, sea salt, Used as a bath ^ and drank from four to 
Epsom salt, Glauber^ssalt,. eight ounces at a time, to two quarts 
and selenites; Hot. per day. Useful in consumptions, dia- 

betes, fluor albus, &c. 

Iron and fixed air. Cold. Diuretic and corroborative. 

Sulphur, sea salt, Epsom Similar to Harrowgate. 
salt, and aerated earth. 

Cold. 

A small quantity of sea Useful in gout, rheumatism, and other 
salt,, fossil alkali, Epsom disorders in which tepid baths are 

salt, and aerated calcare- serviceable. Used as baths, and drank 

ous eartlK Hot. Here to the quantity of five or six pints per 

is also a fine cold chaly- day. 

beate spring. 

Iron,fixed air, aerated earth, Purgative, and used as baths. Of ser- 
sea salt, fossil alkali, Ep- vice in disorders of the stomach and 
som salt, and Glauberis bowels, scrofula, &c. 
salt. Hot. 

Iron dissolved in fixed air. Diuretic and corroborative, 
along with a bituminous 
oil, which gives it the 
smell of horse dung.— 

Cold. 

Seems from Its bluish colour Weakly purgative, 
to contain a very small 
quantity of copper. Cold. 

Fossil alkali, fixed air, and Purgative and diuretic, 
some purging salt. Cold. 

Green vitriol. Purgative, diuretic, and sonoetiines eme- 

tic. 

Iron dissolved in fixed air. Resembles the German Spaw, and is in 
&c. Cold. copsiderable repute. 

Aerated earth, selenites. Diuretic, diaphoretic, and corroborant; 
Glauberis salt, and sul- useful in cutaneous diseases, 
phur. Cold. Castlejnain, 
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if antes 
Springs, 
Castlemain, 

Cftirley, 



Cawtborp, 

ChadllogtOD, 

Chaude Foil* 
taine, 

Cheltenliaini 



CblpjKDbain, 

CtereSy 

CUfton, 

CobtouD, 

Codaalwood, 

Colchester, 

CoIoHao, 

Comner, or 
Camner, 



Ceolaann, 

Contorpbine, 

Coventry, 

Crickle Spaw, 

Croft, 

Crosstown, 

Cunlej-boiise, 

Das Wild Bad, 

D’ ax en Fobr, 

Deddiogton, 

Derby, 

Delryinch, 

Derrindaff, 



M I 

Cdantries tnwhtcA 
tAep are found. 

Kerry in Ireland. 

Derb^shiit in Eng- 

Lincolnsbire in Eng- 
land. 

Oxfordshire in Eng- 
land. 

Liege in Gerntany. 

Gloncestersbire in 
England. 



Wiltshire in Eng^^ 
land. 

Germany. 



Oxfordshire in Eng- 
land. 

8nrry in England. 

Staflbrdshire in Eng- 
land. 

Essex in England. 

Cornwall in Eng- 
land. 

Berkshire in Eng- 
landl 



Fermanagh in Ire- 
land. 

Mid Lothian in Scot- 
land. 

Warwickshire in 
England. 

Lancimire in Eng- 
land. 

Yorkshire in Eng- 
land. 

Waterford in Ire- 

‘ land. 

Lancashire in Eng- 
land. 

Nnremberg in Get- 
many. 

1 jleagues froroThou- 
louse in France. 

Oxford In England. 



Near the capital of 
Derbyshire in 
England. 

Fermanagh in Ire- 
land. 

CaTan in Iltland, 
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Contents and ^juaHty of the 
Water. 

Iron, sulphur, and fixed air. 
Cold. 

Epsom salt, aerated calca- 
reous earth, and snlphur. 
Cold. 

Iron, fixed air, and proba- 
bly fossil alkali. Cold. 
Fossil alkali, sea salt, and 
sulphur. Cold. 

Aerated earth, fossil alkali, 
and fixed air. Hot. 
Calcareous earth, iron, Ep- 
som salt, and common salt. 
Cold. 



Iron dissolved in fixed air. 

Iron, fixed 'air, and other 
ingredients of Pyrmont 
water. 

Fossil alkali and aerated tal- 
careous earth or selenite. 
Cold. 

Iron, and some purging 
salt. 

Sulphur, fixed air, and ae- 
rated earth. 

Epsom salt, and aerated cal- 
careous earth. 

Iron, fixed air, and aerated 
earth. 

Some purging salt, and pro- 
bably aerated earth \ the 
water is of a whitish co» 
lour* 

Iron, fixed air, and aerated 
earth. 

Sulphur, sea salt, clay, and 
Epsom salt. Cold. 

Iron, fixed air, and some 
purging salt. 

Sulpher, sea salt, and aerated 
earth. 

Aerated earth, 'vitriolitted 
magnesia, and sea salt. 

Martial Vitriol. 

Snlptiar, aerated earth, and 
fixed air. 

Iron, fixed air, and some sa- 
line matter. 

Similar to Aix-la-Chanene. 
Hot. 

Iron, sulphur, aerated earth, 
sea salt, or fossil alkali. 

Iron dissolved by fixed air. 



Sulphur and fossil alkali. 
Sulphur and purging salt. 



M I N 

Medictned Firtuest 

- Corrohoraat and diuretic. 

Gently purgative. 

Pmgative, and oomets aciditied^' 

Purgative* 

Besembles those of Aix-la-Chqiene and 
Buxton. 

Purgative and corroborant^ taken in 
the quantity of from one to three or 
four pints. It is useful in cases of in- 
digestion and scorbutic dishiders ^ also 
in the gravel. 

Diuretic and corroborative. 

Diordtic and corroborant. 

Gently laxative, and used as a bath for 
cutaneous disorders. 

Purgative, diuretic, and corroboranti 

Besembles tbe Askeron water. 

Strongly purgative. 

Corroborative and diuretic. 

Purgative, in the quantity of one^ 
or three quarts. 

Diuretic. 

Diuretic and laxative. 

Purgative, diuretic, and conoWant. 

Purgattve, imd resembling, Hattewgate 
water. 

Purgative^ and *iesemlding AskeMi wa^ 
ter. 

Diuretic, purgative, and sometineC aae^ 
tic. 

Purgative, and resembling tbe Askeroa 
water. 

Corroborant. Useful in obstructions of 
the viscera, and feOiale Compkints. 

Used as a bath, and also draid^ like the 
Aix-la-Cbapelle waters. 

Alterative, purgative in large quantity, 
and useful in scorbutic and cutaneous 
disorders. 

Corroborant 

Diuretic and diaphoretic. 



Similar to the Askeron water. 

, Q z Derrylestei^ 
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Name$ 

Springs* 

Derrylesteri 




Dort8hil4 

Drigwell, 

Droppiog* 

well; 

Dnunas-nATe, 



Draoigooiiy 
Dublin salt 




Dunnard, 

Donee, 

Daibam, 

Eg»» 

Epsom, 

Fairbuni, 

Feletead, 

Filah, 

Frankfort, 

Gainsborougbf 

Galway, 

Glastonbury, 

Gkody, 

Granebaw, 

Haigh, 

Hampstead, 

Haobridge, 



MIN 

Countries in whick 
they are found* 
Cavan in Ireland. 

St George^s Fields, 
London. 
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Contents and Quality of the 
Water* 

Similar to SwadUn^>ar wa- 
ter. , 

Aerated magnesia, Epsom 
salt, and sea salt. 



Staflbrdshirein Eng- 
land. 

Cumberland in Eng- 
land. 

Yorkshire in Eng- 
land. 

Leitrim in Ireland. 



Iron dissolved in fixed air. 

Similar to Deddington. 

Aerated earth. 

Sulphur, fossil alkali, wltk 
eome purging salt. 



Fermanagh in Ire- Similar to the former, 
land. 

Ireland. Sea salt and Epsom salt. 



Kent in England. Sea salt and Epsom salt. 



|8 miles from Dub- 
lb. 

Scotland. 

England. 



Bohemia. 

Surry m England. 



Boss-shire in Scot- 
land. 

Essex b England. 

Yorkshire in Eng- 
land. 

Germany. 

Lbcolnshiie b Eng- 
land. 

Ireland. 

Ireland. 

Somersetshire in 
England. 

Mems county in 
Scotland. 

Down in Ireland. 

Lancashire in Eng- 
land. 

England 



Lancashire b Eng- 
land. 



Iron dissolved b fixed air. 

Iron dissolved in fixed air, 
with a little sea sadt and 
bittern. 

Sulphur, sea salt, and a little 
aerated earth. In the mid- 
dle of the river is a salt 
spring. 

Similar to Cheltenham wa- 
ter. 

Vitriolated and muriated 
magn^ia, with a small 
quantity of aerated calca- 
reous earth. 

Suljbur, aerated earth, and 
Glauber*s salts. 

Similar to Islington. 

Sea salt and aerated eartL 

Sulphur and sea salt. 

Sulphur, iron, aerated earth, 
and Epsom salt. 

Similar to Tonbridge wa- 
ter. 

Similar to Peterhead water. 

Similar to Clifton water. 

Similar to Peterhead water. 

Iron } similar to the German 
Spaw. 

Green vitriol, iron dissolved 
by fixed air, with some 
aerated earth. 

Green vitriol, iron dissol- 
ved by fixed air, and a 
small quantity of aerated 
earth. 



Similar to Scarborongh wa- 
ter. 



MIN 

Medicinal Virtues*. 



Coolbg and.purgative, but apt to brbg 
on or increase the floor albos in wo- * 
men. 

Corroborant. 



Astringent and coiroborant. 

Powerfully diuretic and anthelmintic, and 
of use in cutaneous and scrofulous dis- 
orders. 



Purgative. 

Purgative and diuretic. Useful in. ner- 
vous cases and diseases proceeding from 
debility. 

Diuretic and corroborant. 

Similar to the former. 



Similar to the Harrowgate watcr.^ 
That of the salt spring used as a pur- 
gative. 



Puigative, and of use in washbg old 
sores. 



Alterative, and useful in cutaneous dis- 
eases. 

Powerfully diuretb and purgative. 

Similar to Harrow^te. 

Diuretic and laxative. 



Emetic and cathartioi. 



Alterative and corroborant The water 
is taken from half a pint to several 
pints u better in the morning than 
in the middle of the day, and u cold 
than hot weather. 

Less purgative than the Scarboroogh , 
water. 

Haalye 
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MIN 


Names of 
Springs. 
Hanlys, 

Harrowgate, 

• 


Countries in which 
they are found, 
Shropshire in Eng- 
land. 

Yorkshire in Eng- 
land. 


Harlfell, 


Aimandale in Scot- 
land. 


Hartlepool, 


Durham in England. 


Holt, 

Josephus well. 


Wiltshire in Eng- 
land. 

Stock Common near 



Cobham^ in Surrj. 



Emington, 


Warwickshire in 
England. 


Inglewhite, 


Lancashire in Eng- 
land. 


Islington, 


Near London; 


Kanturk, 


Cork in Ireland. 


Kedlestone, 


Derbyshire in Eng- 
land. 


Kensington, 


Near London. 


Kiibrew, 


Meath in Ireland. 


KUbum, 


Near London. 



Olasher, 


Fermanagh in Ire- 
land. 


Killingshanval- 


Fermanagh, Ireland. 


^}7f 




Kilroot, 


Antrim in Ireland. 


Kinalton, 


Nottinghamshire in 
England. 


Kincardine, « 


Merm in Scotland. 


Kingsdiff, 


Northomptbnshire in 
England. 


Kirby, 


Westmoreland in 
England. 


Koaresboroo^, 


See Drepping-wU. 


Knowsley, 


Lancashire in Ei^- 
land. 




Bohemia. 


Lancaster, 


England. 


Latham, 


Lancashire in Eng- 
land. 
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Contents and Quality of the 
Wtster, 

Epsom, or other purging 
salt. 

Sulphur, sea salt and some 
purging salt. Some cha- 
lybeate springs here also. 

Green vitriol, alum, and 
azotic gas. 

Sulphur, iron dissolved by 
Bxed air, with some pur* 
ging salt. 

Purging salt, with a lar^ 
quantity of aerated earth. 

A very large proportion of 
Epsom salt, and possibly a 
little sea salt. 



Aerated fossil alkali^ with 
some iron dissolved by fix- 
ed air. 

Sulphur, and iiw dissolved 
by fixed air. 

Iren dissolved by fixed air. 



Similar to the water at Pe- 
.terhead. 

Sulphur, sea salt, and aera^ 
ted earth. 

Similar to Acton water. 

A lar^ quantity of green 
vitriol. 

Fixed air, hepatic air, Ep- 
som salt, Glauberis salt ; 
mnriated magnesia, sea 
salt, aerated earth, and 
iibn. 

Sulphur and fossil alkalis 

Similar to Hanlys chalybeate 
water. 

Nature of Botrowdale water, 
but weaker. 

A purging salt. 

Similar to the water of Pe- 
terhead. 

Similar to Cheltenham wa- 
ters. 

Iron, fixed air, and probably 
some fossil alkali. 

Similar to Scarborough wa- 
ter. 

Aerated fixed alkali. 

Similar to Tunbridge water. 

Similar to the former. 






MIN 

Medtctnai Virtues'. 

Purgative. 

Alterative, purgative, and anthelmintic v 
useful in scurvy, scrofula, and cuta- 
neous diseases. Used externally for 
strains and paralytic weaknesses. 

Astringent and corroborant. Useful 
in all kinds of inward discharges of 
blood. • 

Diuretic and laxative. 



Mildly purgative. Useful in old ulcers^ 
and cutaneous disorders. 

Alterative, purgative, and diuretic. 
Drank to about a quart, it passes 
briskly without griping : taken in 
less doses as an alterative, it is a 
good antiscorbutic. 

Diuretic and laxative. 



Alterative. Useful in scorbutic and cu- 
taneous diseases. 

Corroborant. Useful in lowness of spi- 
rits and nervous diseases. Operates 
by urine, and may be drank in large 
quantity. 



Similar to Harrowgate ^ but intolerably 
fetid* 

Emetic and cathartic, in the dose of half 
a pint. 



Similar to Swadlingbar water*.- . 



Purgative. 



Laxative, and useful in correcting acidi- 
ties. 



Operates by insensible perspiration, some- 
times by spitting, sweat or urine. 



Llandriudod, 
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Namnof 

Springs. 

LUmdrin^xly 



MIN 

Countries in which 
they are found. 
Radnor in South 
Wales. 
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Contents and polity of the Medicinal Virtues. 

Water. 

Three springs ^ a purgative, Useful in the scurvy, leprosy, cotaoeoos 
a sulphureous, and chaly- disorders, &c« 
beate. 



XUngybi, 

Leamington, 

Leez, 

•Lincombf 

Lisbeak, 

Lb done* 
Vuma, 
Loansbnry, 

Maocroomp, 

Maberebeige, 



Caernarvonshire in 
North Wales. 

Warwickshire in 
England. 

Essex in England. 

Somersetshire in 
England. 

Fermanagh in Ire- 
land. 

Clare in Ireland. 

Yorkshire in Eng- 
land. 

Cork in Ireland. 

Kerry in Ireland. 



Useful in disorders of the eyes, scrofols, 

&C. 

Sea salt and aerated calchrc- Emetic and cathartic. Useful m oU 
ous earth. soies, and cures mangy dogs. 

Similar to Islington water. 

Aerated iron, fossil alkali, 
and a little Epsom salt. 

Sulphnr, &c. Similar to Swadlingbar water. 

Fossil alkali, with much Emetic, cathartic, and diuretic, 
iron. 

Sulphur, and some purging Used only for washing mangy dogs and 
salt. scabby horses. 

Similar to Rmington water. 

Similar to Borrowdale wa- 
ter. 



Mallow, 

Malton, 

Malvern, 



fCork in Ireland. 

% 

Yorkshire in Eng- 
land. 

'Gloucestershire 4 n 
England. 



A hot water, similar to that 
of Bristol. 

Iron and fixed air in con- 
siderable quantity. 

Iron. Two springs. 



Maikshall, Essex in England. Similar to Islington* 

Matlock, Derbyshire hi Eng- WaHn springs, of the tStk- 

land. tore of the Bristol wateiy 

except that they are veiy 
slightly impregnated with 
iron, but contain a great 
quantity of aerated earth. 
They are colder than the 
Buxton ; but their vir- 
tues similar to those of 
the two places mentioned. 



Maudsley, 


Lancashire in Eng- 
land. 


Sulphur and sea salt. 


Meehan, 


Fermanagh in Ire- 
land. 


Sulphur and fossil alkali. 


Miller^s Spaiy, 


Lancashire in Eng- 
land. 


Similar to Tonbridge. 


Moffat, 


Annandale in Scot- 


Snlpburated hydtngen, car- 


• 


land. 


bonic acid and azotic ga- 
ses, With common salt. 


Moss-boose, 


Lancashire in Eng- 
land. 


Siipilar to Islington water. 


Moreton, 


Shropshire in Eng- 
land. 


Similar to Holt water. 



Similar to Scarborough water, bot h 
sometimes apt to vomit. 

Diuretic and cathartic \ used also ex- 
ternally. Recommended as exeel- 
knt in diseases of the skin \ in lepro- 
sies, scorbutic complaints, scrofula, 
old sores, &c. Also serviceable m in- 
flammations and other diseases of the 
eyes) in the gout and stone, in bi- 
lious and paralytic cases, and in fe- 
10010 obstructions. The external use 
is by washing tlie part at the spoot 
several times a-day, and afterwards 
covering it with cloths dipt in the 
water kept constantly moist ) also 
by general bathing. 



Similar to Harrowgaie? 

Similar to the waters of Dmrogooii. 



Alterant, diuretic, ahd sometime pur- 
gative. Is used as a bath, and the 
steam of tbe hot water has been found 
serviceable in relaxing hard tumors 
and stiff joints. 

Forges strongly. 



Mount 
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Names 


Countries in which 


Contents and Q,uality of the 


MedicincU Virtues* 


Springs, 


they are found. 


Water, 


Diuretic, purgative, and diaphoretic. 


Mount D^Or, 


France. 


Warm, and similar to the 
waters of Aix-la-Cha- 
pelle. 


No?il Holt, 


Lelcestersblre in 


Selenite or aerated earth. 


Purgative, diuretic, and diaphoretic.-— 




Englaiid. 


and Epsom salt. 


Powerfnlly antiseptic in putrid dis- 
eases, and excellent in diarrhoea, dy- 
senteries, &c. 


New Ctftinall, 


Lancashire in Eng- 
land: 


Sea salt and aerated earth. 


Purgative. 


Newnham Re- 


Warwickshire in 


Similar to Scarhorongh wa- 




gis, 

Newtondale, 


Englanii. 


ter. 




Yorkshire in Eng- 
land. 


Aerated calcareous earth or 
magnesia. 


Astringent or tonic* 


Newton-Stew* 

Mt, 

Nezdenke, 


Tyrone in Ireland. 


Simil^ to Tunbridge. 




Gennany. 


Fixed air, fossil alkali, iron,^ 
and' earth. 


Diuretic, diaphoretic, and tonic. 


Nobber, 


Meath in Ireland. 


Martial vitriol. 


Similar to Hartfell. 


Normanby, 


Yorkshire in Eng<^ 
land. 


Sulphur, much fixed air, 
some sea salt, and Epsom 
salt; 


Similar to Askeron water. 


Nottingtoa, 


Dorsetshire, Eng- 
land. 


Sulphur, fosoih alkali, and 
earth. 


Useful in cotaneons diseases. 


OrstoD, 


Nottingham,. Eng- 


Much fixed air, Epsom salt. 


Purgative.— It intoxicates by reason of^' 




land: 


and a little sea salt, with 
some Iron. 


the great quantity of air contained iiL s 
it. 


Colton, 


Norfolk, Englamk 


Similar to Islington. 




Owen Breun, 


Cavan, Ireland. 


Sulphur, Epsom salt, and 
fossil alkali. 


Similar to Askeron water. 


Fancras, 


Near London. 


Epsom salt, and aerated 
earth. 


Diuretic and purgative. 


PaS 3 T, 


Near Paris. 


Similar to Pyrmont water. 




Beterhead, 


Aberdeen county^ 


A strong chalyheate, but of 


Similar to Isliagton, but more power- 




Seotland. 


which no analysis has been 
published. 


ful. 


Pettigoe, 


Domiegal, Lrehindt 


Sulphur and purging salt. 


Similar to Askeron wraler. 


Pitkeathly^ 


Perthshire, Scotland. 


Sea salt, a small quantity of 
muriated and likewise of 
aerated earth. 


Gently purgative. Very useful in scrofu- 
lous and scorbutio habits. 


Piombiers, 


Lorraine, France. 


Saline matter, probably fos- 
sile alkali, with a small 
portion of oil.— Warm. 


Used as a bath, and for washing ulcers. ~ 
Inwardly taken it cures complaints . 
from acidity, hemorrhagies, &c. 


Pontgibault, 


Attvergne, France. ^ 


Fossil alkali and calcareous 
earth. 


Diuretic and laxative. 


Pougues, 


Nivemois, France. 


Calcareous earth, magnesia, 
iqssil alkali, sea salt, earth ^ 
of alum, and siliceous 
earth. 


Diuretic and laxative*- 


P^ont, 


Westphalia, Germa- 


Aerated iron, calcareous 


Diuretic, diaphoretic, and laxative. Re- • 




ny. 


earth, magnesia, Epsom 
salt, and common salt. 


commended in cases where the con- 
stitution is relaxed } in female com- 
plaiata, in cutaneous diseases, in ner- 
vous disorders, in the gravel and uri- 
nary obstmctiooei^ and coneidef ed at 
among the best reetoratives in decayed 
and broken! constatutions. 


Queen Camel, 


Somersetshire, Eng- 


Sulphur, sea salt, fossil al- 


Used in scrofulous and cutaneous disor- 


Richmond, 


land. 


kali, calcareous earth, and 
bituminous oil. 


ders. 


Surry in England. 


Similar to Acton water. 


■ 


Rippon,.. 


Yorlbhire, England. 


Sulphur, sea salt, and aerat- 
ed earth; - 


Diaphoretic and alterant. 

SoaA 




s. 
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Names of 
Springs, 
Boad, 

St Bartholo- 
mew's well, 
St Bernard's 
well, 



St Erasmus's 
well, 

Scarborough, 



ScolHensIs, 



Seldlltz, 

Seltzer, 

Sene, or Send, 
Seydschutz, 
Shadwell, 
Shapmoor, 

Shettlewood, 

Shiptoo, 

Somersham, 

Spaw, 



Stanger, 

Stenfield, 

Streatham, 



Sucbaloza, 
Sutton bog, 

Swadlingbar, 

Swansey, 

Sydenham, 

Tarletoo, 

Tewksbury, 

Thetford, 

Thoroton, 

Tfaursk, 

Tibshelf, 



MIN 

Countries in which 
they are found, 
Wiltshire, England, 

Cork in Ireland. 

Near Edinburgh • 



Staffordshire, Eng- 
land. 

Yorkshire, England. 



Switzerland. 



~ Bohemia. 

Germany. 

Wiltshire, England. 
Germany. 

Near London. 
Westmoreland, Eng- 
. land. 
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Contents and Quality of ihc Medicinal Virtues. 

Jrater, 

Sulphur, iron, fossil alkali, .Useful in scrofula, scurry, aud cutaneecs 
and fixed air. disorders.— Acts as a laxative. 

Fossil alkali, iron, and fixed Similar to Tilbury water, 
ajr. ! . , 

Similar to the waters .of Somewhat congenial with Moffat and 
Moffat. Harrowgate. In nervous and sto- 

machic cases, analeptic and restora- 
tive in scorbutic, scrofulous, and 
roost dropsical cases, reckoned a spe- 
' . cific. 

Similar to Borrowdale water. 

Aerated calcareous earth, * Diuretic and purgative. 

Epsom salt, sea salt, and 
iron. 

^irou, fossil alkali, and a Excellent in colic pains, both, as a cure 
great quantity of ^xed and preventive, 
air. 

Epsom salt. -Strongly putative. 

Calcareous earth, magnesia. Diuretic. Useful in the gravel, rfaeuma- 
fossil alkali, and fixed air. tism, scurvy, scrofula, &c. 

Similar to Islington. 

Similar to Seidlitz. 

Green vitriol. Emetip and cathartic. 

Sulphur and purging salt. Similar to Askeron water. 



Derbyshire; Eng- 
land. 

Yorkshire, England. 

Huntingdonshire, 

England. 

Xiege in Germany. 

' Cumberland, Eng- » 
land. 

• Lincolnshire, Eug- . 

land. 

; Burry,. England. 

Hungary* 
Oxfordshire, Eng- 
• land. 

Cavan in Ireland. 

• Glamorganshire in 

North Wales. 
•Kent in England. 



Sulphur, sea salt, and pur- 

• 0»ng salt. 

Green vitriol, alum, and fix- 
ed air. 

Fossil alkali, iron, aerated 
earth, Epsom salt, and sea 
salt. 

Green vitriol. 

♦ 

Similar to Orston. 

Aerated earth, Epsom salt, 
aea salt, and muriated 
magnesia. 

Sulphur, fossil alkali, and sea 
salt. 

Sulphur, earth, -sea salt, and 
fossil alkali. 

Green vitriol. 

Similar to Epsom, but weak- 
er. 



V Similar to Harrowgate water. 

Similar to Harrowgate. 

Corroborant and alterative. Useful f« 
washing foul ulcers and cancers. 
Diuretic and purgative. Serviceable ia 
many disorders. See the article 
Spaw. 

Emetic and cathartic* 



Purgative. 

Similar to Nezdenice. 
Alterative and laxative. 

Alterative and diaphoretic. 

Similar to Shadwell. 



* 'Lancashire in Eng- 
land. 

Gloucestershire in 
England. 

Norfolk in England. 

Nottinghamshire in 
England. 

Yorkshire in Eng- 
land. 

Derbyshire in Eng- 
land. 



Similar to Scarborough wa 
ter. 

Similar to Acton. 

Fossil alkali, fixed air, an 
iron. 

Similar to Orston. 

Similar to Scarborough. 
Iron dissolved in fixed air. 



'Purgative and diuretic. 



Similar to Spaw water. 



Tilbury, 
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Vames Countries in tehick 

Springs. theparefmnd. 



Tilbory, 
Tobcr Bony, 


Essex in England. 


Near Dublin in Ire- 
land. 


Tonstein, 


Cologne in Germany. 


Tralee, 


Kerry In Ireland. 


Tuobridge, 


Kent in England. 


Upmiiister, 


Essex in England. 


Vahls, 


Dauphiny in France. 


Wardrew, 


Northumberland. 


Weatherstack, 


Westmoreland in 
England. 


WaUen&ow, 


Northamptonshire in 
England. 


West Ashton, 


Wiltshire in Eng- 
land. 


Westwood, 


Derbyshire in Eng- 
land. 


Wexford, 


Ireland. 


Wbitetcrc, 


Lancashire in Eng- 
land. 


Wiggleswortfa, 


Yoricsliire in Eng- 
land. 


Wiidungao, 


Waldech in Germa- 
ny. 


Windgatc 

Spaw, 


Northumberland. 


W'itiuun, 


Essex in England. 


Wirksworth, 


Derbyshire in Eng- 
land. 


Zahomice, 


Germany. 
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Contents and Qjuality of the 
Water. 

Fossil alkali. 

Fossil alkali, earth, and bi- 
tuminous oil. 

Fossil alkali. 

Similar to Castle Connel. 

Iron, some sea salt, with a 
little selenites and calca- 
reous earth. 

Sulphur, fossil alkali, and 
purging salt. 

Fossil alkali. 

Sulphur, earth, and sea salt. 

Iron, sea salt, and a small 
quantity of hepatic gas. 

Similar to Islington water. 

Similar to Islington. 

Green vitriol. 

Similar to Islington. 

Aerated iron, and probably 
calcareous earth. 

Sulphur, earth, and common 
salt. 

Similar to the waters of 
Bath. 

Carbonate of iron, green vi- 
triol, alum, common salt, 
calcareous earth. 

Aerated iron, and common 
salt. 

Sulphur, purging salt, and 
aerated iron. 

Similar to Nezdenice water. 



MIN 

Medicinal Virtues. 

Diuretic and diaphoretic. 

Similar to Tilbury. 

Similar to Seltzer, but more purgative. 

An excellent chalybeate, useful in all 
diseases for which the Spaw is recom- 
mended. 

Purgative and diuretic. 

Diuretic and laxative. 

Similar to Harrowgate water. 

Purgative. 



Similar to Shad well. Used for washing 
ulcers of the legs. 

Somewhat astringent. 

Emetic in the quantity of two quarts, and 
said to be cathartic in the quantity of 
three \ a singular circumstance if true. 

Useful in scorbutic and gouty diseases. 

Corroborant and diuretic ; and useful in 
stomach complaints and scrofula* 

Diuretic, alterative, and corroborant. 

Useful in scrofulous and cutaneous diseases. 

Much esteemed in scrofulous cases. 



MINERALOGY. 



^^INERALOGY is that branch of natural history 
‘‘ which has for its object the description and dis- 
crimination of inorganized or mineral substances, as 
they are found in the earth or on its surface. 

^ The knowledge of some mineral bodies may be con- 
sidered as coeval with the earliest ages of the world. 
The rudest and roost barbarous nations could not be 
ignorant of some of the properties of the substances 
which were most familiar to their observation \ and 
mankind have made little progress in civilization', when 
they are entirely unacquainted with the nature of' 
these matters from which some of the metals are extrac- 
ted. 



Precious stones, it seems not at all improbable, first 
nttracted the notice of mankind. Tbe richness of 
cokmr, brilliaocy, Instre, and durability of these bodies, 
could not fidl to excite admiration, and make them be 
sought after as cwnaroents, even by the least civilized 
peoj^, and in eonntries where they are most abundant. 
They were well known, it would appear from the saCred 
VoL. XIV. Part I. t 



writings, among tbe Jews and Egyptians in tbe tioie of 
Moses. At this period, however, both the Jews and 
Egyptians had advanced far in refinement. 

But this knowledge was too limited to be dignified 
with tbe name of Mineralogy. It wanted that compre- 
hensive, connected, and scientific view which could 
entitle it to that denomination. And indeed it may be 
said to be only of modem date that the knowledge of 
minerals rose to the rank of science, and assumed any 
thing like a regular and connected form. 3 

Dioscorides and Theophrastus among tbe Greeks, and Writers on 
Pliny among the Romans, have, it is true,^ described a minerals, 
few mineral bodies ; and Avicenna, an Arabian philo- 
sopher and physician, who flourished in the end of the 
loth and beginning of the iith century, arranged those 
objects into four great classe.s, viz. 1. Stony hSdies. 2. 

Saline bodies. 3. Inflammable bodies ^ and, 4. Metals 
—an arrangement which, it is curious to remark, must 
be well founded ^ for it has been adopted, sometimes in- 
deed with slight deviations, by almost all mineralogical 
R writers 
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History. Writers since that period. But still the knowledge of 
minerals was bounded by very narrow limits. 

The variety and value of mineral productions in Ger- 
many have excited more attention to these studies, and 
have thus rendered this knowledge of more interest and 
importance than in any other country. To Germany 
indeed it must be acknowledged that mineralogy is in*- 
debted in a great measure for its origin, and for a very 
ample share of its progressive improvement. George 
Agricola, a native of Misnia, in which country he set- 
tled as a physician, lived during the hist half of the 
l6th century. Being strongly attached by inclination 
to the study of minerals, he removed to Chemnitz in 
Hungary, where he might have an opportunity of pro- 
secuting his favourite studies •y and there, by the most 
un weaned application to mineralogy, and particularly to 
the various operations on the metals, he became the most 
celebrated metallurgist of his time. He is supposed to 
be the first German author who professedly wrote on 
mineral substances. The following titles chiefly com- 
prehend the various heads into which his works on me- 
tallurgy and mineralogy are divided, De Ortu et Cousis 
Skibicrraneorttm ; De NaUtra eorum quee affluunt ex 
Terra ,* De Natura FossiUum ; de Medicatis Fontibus; 
De Subterraneis Animantibus ; De Veteribus et Novts 
Metallis ; and De Re MctaUica. His arrangement of 
minerals is into two great divisions, i. Simple or Ho- 
mogeneous Minerals ; and, 2* Heterogeneous Minerals. 
The first, or simple minerals, includes four subdivisions, 
viz. I. Terra ^ 2. Succus Concretus ^ 3. Lapis ^ 4. Me- 
tallum. The second great division, the heterogeneous 
minerals, comprehends two subdivisions, viz. 1. Com- 
pound minerals ^ 2. Mixed minerals. 

Several writers on mineralogy appeared in the course 
of the 1 7th century *, and about the beginning of the 
18th Beecher proposed an arrangeinent of b^es on 
chemical principles, or according to their constituent 
parts. In tlie year 1736, Linoseus published a system 
of mineralogy, in which mineral bodies are divided in- 
to three classes, viz. I. Petree ; 2. Mtneree ; 3. Fos- 
silia. These are subdivided into orders : the first con- 
taining three, Vitrescentesy Calcaretgy Apy^ ; the se- 
cond containing three, SaltOy SuiphureOy Mercurialw ; 
and the third also containing three, CkmcretOy Petri- 
factOy Tcrree. Three years afterwards the system of 
Cramer appeared, according to which all mineral sub- 
stances are arranged into seven classes, of which the 
follbwing are the titles. 1. Metals ^ 2. Semimetals \ 
3. Salts *y 4* Inflammable substances \ 5. Stones y 6. 
Earths > and, 7. Waters. About 10 years after the 
first publication of the mineral system of Linnseus, Wal- 
lerius professor of mineralogy at Upsal^ and his cotem- 
porary, communicated to the world a more enlarged and 
improved arrangement of mineral bodies than any which 
had hitherto appeared. According to the system of 
Wallerius, all mioerab are distributed into four classes, 
each of which is subdivided into four orders. The first 
class, TerrcBy includes the orders Macngy Pinguesy 
Mineralesy and Arenaccce ; to the second class, LapideSy 
belong the orders Calcareiy VitrescenteSy Apyriy Saxa ; 
the third class, Minercey comprehends the orders SaltOy 
^iphureay SemimetaRa and Metalla ,* and the fourth,. 
^ncretOy is composed of the orders Party Petrifactay 
^guratOy and Cakulu 

Of the systematic writers on mineralogy irom the 

4 



5 

Beecher. 



5 

iimueuf. 



WallcriU". 



time of Linn^us, which have now been mentioned, and Histarr. 
of others which the limits of this historical sketch do^— 
not permit us to notice, it is to be observed, that by all 
of them, although the general arrangement of Avi- 
cenna was not followed, yet in the subo^inate divisions 
his classes were adopted, and constituted some of their 
orders. The classes of Avicenna were not restored till g 
the time of Cronstedt, a Swedish mineralogist, in whose CronstcE 
system, which was published in the year 1 758, they re- 
sumed the place which they formerly held. The system 
of Cronstedt is divided into four classes, Terrety Saiioy 
Phlogisticoy and Metalla, The first class, Terras in- 
cludes 9 orders, Calcareiy Siliceity Granatirupy Argil- 
laceety MicacetPy Fiuot'eSy Asbesiinety Zeolilicety and 
Magnesiee. To the second class, Saliay beloog two 
orders, Adda and Alkalina, The third class, Phlogis- 
ticOy consists only of one order y and the foui*th class, 
Metalloy is composed of two orders, Metalla perfecta 
and Semimetaila, The system of Cronstedt, the most 
complete which had yet been offered to the world, and 
which, by comparing it with the systems accounted by 
some the most perfect of the present day, will be found 
not much different in its arrangement, continued to be 
read and studied for more than twenty years, and was 
translated into different languages. This arrangement 
is founded on chemical principles. The first class, for 
instance, is divided into nine orders already enumerat- 
ed, and corresponding, as he supposed, to nine earths, 
of one of which the stones Included in each order are 
chiefly composed. But as the improvements in chemi- 
cal analysis led to greater accuracy of inveetigatton, 
the earths which Cronstedt supposed to be simple were 
found to be compound. The number of simple or pri- 
mitive earths was then diminished to five \ and thus the 
nuihber of genera, as they appeared in the Sdagraphat ^ 
Regni Mineralis of Bergman, published in 1782, wasBcigsaa 
also five. At that period five earths only were known. 

The same method of constructing the genera is still 
followed, so that the number of genera has increased in 
proportion to the number of earths which have been 
since discovered. 

In the year 1 780, a translation of Cronstedt's mineral 
system appeared in Germany, accompanied with notes 10 
W Werner, the celebrated professor of mineralogy atWene** 
Freyberg in Saxony. Six years before this time Werner 
had published a separate treatise on the classification of 
minerals, in which he exhibited his method of describing 
them by means of external characters. The notes on 
Cronstedt's system are to be considered as a farther illus- 
tration of this method, as well as a catalogue of minerals 
belonging to Pabst Von Obain, which was drawn op by 
the same naturalist and published in 1791. In Gennsay 
the method of Werner, we believe, is almont exclusively 
adopted 'y and it is chiefly followed in most other conn- 
tries, France excepted, where mineralogical knowledge 
is also greatly cultivated. ix 

Mr Kirwan first introduced the knowledge of thisKk^ 
system into Britain, in his treatise on mineralogy pub- 
lisbed in 1 784 ^ and about ten years afterwards it was 
still farther elucidated by the same author in an impro- 
ved and enlarged edition of that Work. In preparing 
the latter edition, Mr Kirwan enjoyed the peculitt ad- 
vantage of consulting one of the completest and best n 
arranged collections of minerals which had yet becnl/ttci 
made in any country. This is the Leskeao collection 
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Ibtory. of fotslky which hir Kirwan pronoBOO^ to be the most 
^ perfect RMMiuiiient of mbenilogtcd abilitj now extant. 
** That the possession of diis cabinet, Mr Kim*an pro- 
ceeds to state, should escape the rigilanoe of the most 
learned nations, and fall to the lot of Ireland, hitherto 
so inattentive to matters of this nature, was little to be 
expected. Throogb the active zeal, however, of two 
of its most enlightened patriots (a), and the influence 
secured to them by former services of the most essen- 
tial natove, the sums reqnisite for its purchase, and 
• for boilding a repository to'reccive it, were olbtained 
It Mnt- Xhig splendid and extensive collectioni we are farther 
was made hy Leske, whose name it now 
^ *** bears, and who was one of the earliest and most emi- 
nent of the disciples of Werner. It was arranged be- 
tween the years 1782 and 17^, according to the prin- 
ciples of Werner, and with his assistance. After the 
death of Mr Leske, a catalogue was drawn np by Kar- 
sten, another of Wemer^s disciples. This catalogue in 
its arrangeoient corresponds to the arrangement of the 
cabinet, which is divi^d into five parts. 

The first part, which is denominated the character* 
iitic part, consists of 580 specimens. These arc in- 
tended for the illustration of the external characters, 
or the principles of the classification. 

The second, which is the systematic or oryct^os- 
tic part, comprehends all simple minerals distributed 
aceording to their genera and species agreeable to the 
method then feUowed by Werner. This part contains 
3268 specimens. 

The third part, which is called the seognostic or geo* 
hgicai^ includes the substances found in the different 
kiuds of rocks, as they are divided into primitive^ 
tranaitiony strat^ormy aUuvialy and ifolcartic mountains. 
This port of the collection is peculiarly rich in petri- 
fecdoos; and the whole number of specimens which it 
contains extends to 1100. 

The fourth part is intended to illustrate the minera- 
lopr of every country 00 the globe, by exhibiting its 
mineral productions. The order of arrangement of 
this part is from America to Asia, Europe, and Africa. 
As there are many countries yet unexplored, it is the 
most imperfect division of the whole collection ^ and, 
indeed^ as Mr Kirwan observes, it cau only be com- 
pleted by national opulence. 

The fifth part is called the economical collection. It 
is fomied of 474 specimens of minerals which are em- 
pbyed in arts and manufectures, as in arcliitecture, 
sculpture, agricnhore, jewellery, colouring, dyeing, 
dothing, pottery, glazing, enamelling, polishing of 
metals, furnace-building, medicine, metallurgy, &c. 
The whole cabinet consists of 7331 specimens. 

Such is the valuable source from which Mr Kirwan 
derived the information detailed in his system of mine- 
ralogy. And here we are led to throw out a hint that 
the friends of tbb science could not more effectually 
promote its knowledge, and encourage its progress, 
than hy establishing similar collections wherever it is 
taught and studied. But patriotism and power are un- 
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fortunately ofteucr directed to deeds of splendour and ill&tory. 
magnificence, than they are occupied in forming and v— v— 
accomplishing the humbler and more permanent plans 
of national utility. 

Bat to resume our narrative of the history of mine- 
ralogy, we cannot help expressing our regret that Mr 
Kirwan has never found it convenient to revise and 
improve his system as he might have done, aided by 
the immense stock of mineralogical knowledge wliicli 
has been accumulated since its first publication. Tins 
is the more to be regretted, because, notwithstanding 
the rapid progress of the science, and the great im- 
provements Tmicfa the system of Werner has received, 
no |[ood or even tolerable account of it has yet appear- 
ed in the English language. 

France, where many branches of natural history ha\lt 
long flourished, has contributed largely to the science 
of mineralogy. Even the period of war, which at' first 
sight would appear to be extremely adverse to the tran- 
quil pursuits of knowledge, has in this case proved pe- 
cnltarly favourable to the study of mineralogy in that 
kingdom. The knowledge of minerals has not only 
been encouraged and promoted in France, by being for- 
ced to direct her attention to her own resources, while 
her intercourse with other countries from which she 
derived various commodities indispensably necessary 
for economical purposes was interrupted ; bfut also by 
the subjugation to her overgrowp power, of those parts 
of Europe where mineralogy has been roost cultivated 
and improved, thus affording every facility of corre- 
spondence, and rendering accessible those mineral trea- 
sures which exhibit the best and fullest illustration of 
the science. The French government, indeed, what- 
ever form it may have assumed, has invariably been 
impressed with the importance of mineralogy^ and 
even during the horrors of revolution, has never failed 
to promote its progress, by forming and supporting ex- 
tensive collections, and establishing able and enlighten- 
ed teachers at the expence of the nation. 

Of the works on mineralogy which have appeared in 
France, we shall only mention the treatises of Brochant, 

Hauy, and Brongniart. They are the senrees from 
which the information in the fimowing treatise is chiefly 
derived, and they may be recommended as the best 
guides to the study of tm department of natural histo^. 

The system of Brochant is formed entirely on the prio-Brochaat. 
ciples of Werner's classificatioa, and is oi^oubtedly the 
most perspicuous account of the system of the German 
rainendogist which has yet been published* The prin- 
ciples on which the elaborate and ingcnions method of 
arrangement proposed by the celeimted Hauy have 
been already detailed. (See Crtstahlizatiok). 

Here we shall only remark that the study of the regu- 
lar forms of minerals with a view io methodical ar- 
rangement, was successfully prosecuted by Bergman 
and Roin6 de Lisle \ but has been extended and carried 
to the highest degree of perfection by the sagacity, pro- 
found physical knowledge, and mathematical address of 
the Abbe Hauy. But although ibe mineral system offlaiur!^ 

R 2 this 



(a) The Right Hononrable John Forster, late Speaker of the Irish House of Commons, nod the Bight Ho- 
noumble W. B. Cunningham. 
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History. tLis distiuguished philosopher be fouoded on characters 
V— ^ the most certain and the most uniformly permanent, yet 
it may be doubted whether the previous knowledge 
necessary to understand it, and in some cases the diffi- 
culty of applying its principles in ascertaining some of 
the most essential characters, may not preclude this 
work from bein^o generally and practically useful as 
other systems, ^e scientinc mineralogist, however, 
will always regard it as a monument oi indefatigable 
industry and patient research which' has rarely been 
equalled, and will derive from it the most material aid 
in his studies. 

The system of Hauy consists of four classes. I. The 
first class consists of substances which are composed of 
an acid united to an earth or an alkali, and sometimes 
to both ^ and it contains three orders : i. Earths con»- 
bined with an acid 2. Alkalies combined with an 
acid 1 and, q. Earths and alkalies combined with an 
acid. II. This class includes only earthy substances, 
but sometimes combined with an alkali. It constitutes 
the siliceous genus of other systems. IIL The third 
class comprehends combustible substances which are not 
metals. It is divided into two orders •y the first con- 
taining simple, and the second compound combustibles. 
IV. Tbe metals form the fourth class. It is divided 
into three orders, which are characterized by different 
degrees of oxidation. Besides these classes there are 
three appendices. The first contains those substances 
whose nature is not sufficiently known to have their 
places accurately assigned in the system. The second 
appendix includes aggregates of different mineral sub- 
stances. It is divided into three orders. The first 
treats of primitive rocks) the second of secondary 
and tertiary rocks ) and ^e third of breccias. The 
third appendix is devoted to the consideration of volca- 
nic products. This is divided into six classes ) hut it is 
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to be observed, that the volcanic products of this mine* Rittcrf. 
ralogist comprehend, not only such substances as are^-*y 
universally allowed to have a volcanic origin, but also 
basalts, traps, and other minerals, the origin of which 
is still questioned. 15 

The system of Brongniart takes a wider range thtaBnagoim 
other systems, including substances which ate not treat- 
ed of hy writers on mineralogy. It is divided into five 
classes. The first contains those substances, excludbg 
the metals, which are combined with oxygen. It con- 
tains two orders ) tbe first including air and water, 
and tbe second the acids. The second class, which 
treats of saline bodies, is divided into two orders : the 
first comprehends the alkaline salts, and tbe second tbe 
earthy sidts. The third class, containing tbe stones, is 
divided into three orders : the first, hard stones ) the 
second nmgnesian ) and the third argillaceous. Tbe 
fourth class contains the combustible substances, which 
are divided into two orders ) first compound, and se- 
cond, simple combustibles. The fifth class includes 
the metals, which are divided into two orders ) first, 
the brittle, and second tbe ductile metals. The trea- 
tise of Brongniart, notwithstanding some peculiarities 
in the classification which are not quite familiar to us, 
win be found one of the most useful that has hitherto 
appeared, not only on account of the accuracy of the 
descriptions, which are divested of every kind of re- 
dundancy, but also on account of the interesting geo- 
logical discussions which are introduced, as well as na- 
mcrous and important practical details in metallurgy 
and other useful arts. 

The following treatise will be divided into two ports; 

The first part will contain tbe classification and de- 
scription of minerals ) and the second part will be des- 
tined to tbe analysis of minerals and to metalhugy, or 
tbe method of extracting metals from their ores. 



PART I. OF THE CLASSinCATION OF MINERALS. 



THE method to be followed in this treatise is near- 
ly that of Werner, all the material parts of which we 
shall freely borrow from the work of Broebant already 
noticed, as the best on the sublet which we have had 
an opportunity of consulting. We shall, however, oc- 
casionally avail ourselves of any useful information 
which may be derived from the mineralogy of Kirwan, 
Brongniart, and Hauy ) and in particular we shall in. 
sert the essential characters of the species given by the 
fatter. 



Tbe universal characters employed by Werner in 
the description of minerals are seven in number: 
I. Colour) 2. Cohesion ) 3. Unctuosity ) 4. Coldness) 
5. Weight ) 6. Smell ) 7. Taste. The table and tbe 
illustrations which follow are chiefly taken firom 
Weaver*8 translation of Werner’s treatise on that sub- 
ject. 

In the following table is exhibited the arrangement 
of the generic external characters of fossils. 



Common 
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Cwnmtm Generic External Choractere. 

I, The Colour# 

IL Tbe Cobesloo of the particles^ in relation to ivhich Fossils are distinguished 

into 




Solid 



and 



Fluid. 



Solid 



and Friable. 



Characters 
for the 

Sight 



External Appearance. 



Appearance of the 
Fracture. 



Appearance of the di 
stinct Concretions. 



{ 



Particular meric charac-| 
tcrs of solid Fossils. 

The external Form. 

The external Surface. 

The external Lustre. 



jParticular genericj 
characters of fri-i 
able Fossils. 
iThe external Form.|The external Form. 



rThe internal Lustre. 

< The Fracture, 
t The form of the Fragments. 



Lustre. 

[The appearance of 
the particles. 



I 



The Form of the distincti 
Concretions. 

The Surface of Separation.! 
The Lustre of Separation.! 



{ 



General Appearance. 



Characters for the Touch. 5 



C1.«*ctmford.«lThe8.ttnd. 

Hearing. I 






The Transparency. 
The Streak. 

The Stain. 

The Hardness. 

The Solidity. 

The Franeibility. 



The Flexibility. 

Tbe Adhesion to the 
Tongue. 

The Ringing. 

The Creaking. 

Tbe Rustling. 



The Lustre. 



[The Stain. 



^e Friability. [The Fluidity. 



[Wetting of the 
fingers. 



'Particular generic 
characters of fluid 
fossils. 



The Transparency. 



Remaining Common Generic External Characten. 



Characters for the 



Touch. 

SmeU. 

Taste. 



rra. 



m. The Unctuosity. 
The Coldness.^ 
The Weight. 

VI. The Smell. 

Vn. The Taster 



Extbrnax. Chaiuctbrs of Mineralt arranged according to thdr respecdre generic cha- 
racters» and illustrated by appropriate examples. 



Common Generic External Characteri. 

I. THE COLOUR. 

The most obrioosof the external characters of mine- 
lalsy is colour ; it is also one of the most certain charac- 
ters, and often senres as the principal distinguishing 
mark of many mineral substances. In deriring the 
characters of minerab from colour, three things are con- 
sidered: 1. The several principal colours, with their 
varieties. 2. Tbe shade of colour. 3. The tarnished 
colours. 



I. Princij^ Colours. 

The several principal colours are not derived from 
the division of the solar ray by means of the prism, but 
aie such as are considered sim^e in common life. The 
principal colours are the eij^t followinn ^ viz; white, 
gray^ black, blue, fl^n, yelW, red, and brown. 

A. White is the first principal colour, and it in- 
cludes the following eight varieties. 

1. S$uno whitCf as snow white quartz, white lead 
ore, Carrara marble. 

2. Reddish 
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Classiae*- 2. Reddish white^ as porcelain earthy reddish white 
' tio^ quartz. 

* ' ▼ ' * 3. Yellowish white ^ as white amber, zeolite, chalk. 

4. Silver white ^ as native silver, native bismuth, and 
arsenical pyrites. 

5. Grayish white^ assereral kindsof gypsum, quartz, 
and foliated gi*anular limestone. 

6. Greenish white^ as white amianthus, talc, and cal- 
careous spar. 

7. MUk white, as calcedony, opal, and milk white 
quartz. 

8. Tin white, as native quicksilver, native antimony, 
and white cobalt ore. 

B. Gray is the second principid colour, and its va- 
rieties are the following. 

1. Lead gray, as in common galena, compact galena, 
gray antimonial ore, and vitreous copper ore. 

2. Bluish gray, as in bluish gray day, bluish gray 
marble, and blubh gray limestone. 

3. B earl gray, as in quartz, calcedony, and porcelain 
jasper. 

4. Reddish gray, as in granular limestone and feld- 



spar. 

5* Smoke gray, as in gray homstone, and in dark 
gevLj flint. 

6. Greenish ^y^ as in cat^s eye, prehnUe, and some 
varieties of aimlaceous schbtus. 

7. Yellounsn gray, as in yellowish gray calcedony, 
yellowish gray tripoli. 

8. Steel gray, as in specular iron ore, gray copper 
dre, striated gray ore of manganese. 

9. Ash ft^ay, as in quartz, wacken,.and some varie- 
ties of argillaceous schistus. 

C. Black, which is the third principal colour, b di- 
vided into the six following varieties. 

1. Grayish black, as in basalt, black limestone, and 
black flint. 

2. Brownish black, as in black blende, tin-stone 
crystals, black cobalt ore, and bituminous shale. 

3. Dark black, or velvet black, as in Iceland agate 
or obsidian, schorl, and jet. 

4. Iron black, as in micaceous iron ore, magnetic 
iron stone, and sometimes in antimoniated silver ore. 

5. Greenish black, as in pitchstone, hornblende, and 



sei^ntine. 

o. Bluish black, as in aluminous shale, black cobalt 



ore, dull black lead ore. 

D. Blue b the fourth principal colour, including 
seven varieties. 

1. Indigo blue, as in blue martial earth. 

2. Prussian blue, as in the sapphire and blue rock 



salt. 

3. A%ure blue, as in lapis lazuli, and azure copper 



ore. 

4. Violet blue, as in fluor spar, amethyst, and in rock 
salt. 

5. Lavender blue, as in a variety of porcelain, jasper, 
and litbomarga. 

Smalt blue, as in light azure i:opper ore, and blue 
martial earth. 

7. Sky blue, as in light azure copper ore, blue native 
vitriol, and sky blue fluor spar. 

£. Green b the fiflh principal colour, of which 
there are the following varieties. 
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1. Verd^rease green, as in green copper ore, green daioica. 

floor spar. tion 

2. Celadon green, as in the Brasilian beryl, and in'*"' 
pure green ea^. 

3. Mountain green, as in actynolite, homstone, and 
in most beryls. 

4. Emerald green, as in fibrous malachite and fluor 

5. Leek green, as in actynolite, jade, and prasium. 

6. Apple green, as in ch^solite, prebnite, and nickel 
ore. 

7. Grass green, as in some varieties of chrysoprase 
and some green lead ores. 

8. Pistachio green, as in chrysolite, iron shot green 
copper ore. 

9. Asparagus green, as in chryso beryl, and some 
varietes of green lead ore. 

10. Olive green, as in green lead ore, serpentine, 
pitchstone, and garnet. 

1 1. Blackish green, as in dark green serpentine. 

1 2. Canary green, as in green lead ore, micaceous 
nranitic ore, and green steatites. 

F. Yellow b the sixth of the principal coloors. It 
includes 1 2 varieties, which are the following. 

1. Sulphur yellow, as in native sulphur and some ?a- 
rieties of serpentine. 

2. Lemon yellow, as in yellow orpiment, and some 
yellow lead ores. 

3. Chid yellow, as in native gold. 

4. Bell metal yellow, as in iron pyrites. 

5. Straw yell^, as in calamine and bbmuth ochre. 

6. B'^ine yellow, as in Saxon topaz and yellow calca* 
reous spar. 

7. Isabella yellow, as in calamine and sparry iron ore. 

8. Ochre yellow, as in iron ochre, yellow jasper, and 
calamine. 

9. Orange yellow, as in red orpiment and red lead ore. 

10. Honey yellow, as in amW floor spar and calce- 
dony. 

11. Wa^ yellow, as in yellow lead ore, eommon 
opal, and calcedony. 

1 2. Brass yellow, as in copper pyrites, and native 
gold. 

G. Red is the seventh principal colour, and it in- 
cludes the following 15 varieties. 

1. Morning or aurora red, as in red lead ore, red or- 
piment. 

2. Hyacinth red, as in the hyacinth, and a variety of 
brown blende. 

3. Brick red, as in porcelain jasper. 

4. Scarlet red, as in light red cinnabar. 

5. Copper red, as in native copper. 

6. Blood red, as in Bohemian garnet, and red car- 
nelian. 

7. Carmine red, as in red copper ore, and clear red 
cinnabar. 

8. Cochineal red, as in cinnabar, sometimes jasper, 
and red quartz. 

9. Crimson red, as iq ruby, oriental garnet, and red 
cobalt ore. 

10. Columbine red, as in preciqus garnet, and red 
cobalt ore. 

1 1. Flesh red, as In feldspar, redj^ypsum, red quartz, 
and flesh red barytes. 

J2n Rsse 
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12. 'Rose redf aa in red zeolite, rose red quartz, and 
wby. 

13. Peach blossom red^ as in striated and earthy red 
cohalt ores. 

14. Cherry red^ as in red antimony ore and ruby. 

15. Brownish redj as in red argillaceous iron stone, 
and red earthy iron stone. 

H. Brown is the eighth and last of the principal 
colours. It is dirided into the eight following varie- 
ties. 

I. Reddish brown^ as in brown tin stone, and brown 
blende. 

2. Clove hrown^ as in rock crystal, brown iron ore, 
and tbumerstone. 

3. Hair brown^ as in wood tin ore from Cornwall. 

4. YeUowish hrown^ as in brown iron ochre and 
jasper. 

5. Tombac broton^ or pinchbeck brown, as in brown 
mica. 

6. Wood browrif as in hitnminous wood, a variety of 
asbestos. 

7. Liver brown^ as in brown cobalt ore, and brown 
j«Pcr. 

8. Blackish brown^ as in lowland argillaceous iron 
ere, mineral pitch, and bitnmtnous wood. 

II. Shade or Intensity of Colour, 

Colours may be determined by the relation fn which 
they stand to each other with regard to intensity or 
sha^. Thus among the principal colours, there are 
some which are light, as white and yellow ; and some 
which are dark, as blue and black \ and besides, the 
varieties of the principal colours differ from each other in 
respect to shade. Thus among the bhie colours, indigo 
blue is dark, azure blue clear, and sky blue light ; and 
even the varieties may afford a diversity of shade, as, 
fin instance, clear canary green, light canary green* 
Here it ought to be remarked, thi^ the peculiar shade 
of colour in a mineral is frequently owing to its greater 
or less transparency, the paleness being in proportion to 
the degree of transparency, and the darkness to the de- 
gree of opacity. The degree of lustre also in minerals 
produces great variety in the shade of colour. 

In discriminating the shade or intensity of colour,, 
fiuir degrees have only in general been adopted. These 
are the following. 1. Da^, 2. Clear, 3. Light. 4, 
Pale, 

1. Darkj as in Bohemian garnet, which is dark 
Mood red. 

2. CleoTj as in green homstone, which is clear moun- 
tain green. 

3. Lights as in red caraelian, which is light blood, 
red. 

4* Pale^ as in aquamarine, which is pale mountain 
green. 

III. Tarnished Colours, 

Tarnished colours afford peculiar characteristic marks 
of many minerals. By tarnishing, is meant a difference 
in the colour of the surface af^r exposure to the airr 
from what the fresh fracture of the mineral exhibits. 

Some minerals arc alwayjf found tarnished in their 
flAtoral position in the earth, as in common galena, 
gny ore of antimony and blende : some tarnish on every 
frosh fracture being made, as in native arsenic and cop- 
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per pyrites ; while others are tarnished in both cases, Classiaca- 
as in native arsenic, and purple copper ore. tion. 

The colours of tarnished minerals are divided into, » 

1. Simple^ and 2. Variegated, 

X. Simple Tarnished colours afford five varieties. 

a. Gray is the tarnished colour of white cobalt ore, 
and steel gray of brown hematites. 

b. Bla^ is the tarnished colour of native arseni<v 
brown hematites, and gray cobalt ore. 

c. Brown is the tarnished colour of native silver, 
which is white. 

d. Reddish^ of native bismuth, the fresh fracture of 
which is silver white. 

e. Yellowish^ of white cobalt ore, and argetitilerous 
arsenical pyrites. 

2. Variegated tarnished colours include fonr 
. varieties. 

a. Patxmine tarnished^ as in copper pyrites, purple 
copper ore and common pyrites. 

b. Iridescent tarnished^ as in gray antimonial ore, . 
galena, specular iron ore. 

c. Columbine tarnished^ as in copper pyrites. 

d. Steebcoloured tarnished^ as in gray cobalt ore. . 

IV. The Play of Colour, 

The play of colour io a mineral can only be observ 
ed in sunshine or in a strong light. By this is under- 
stood that property which some minerals possess of re- 
fracting from particular spots the different rays of light. 

This effect is produced by the peculiar association of the 
molecules of tlie mineral, and the various degrees of 
its transparency. Accidental causes, however, produce 
ft similar effect, such as slight rifts, cracks, &c. 

The play of colour is remarkable in the diamond and . 
in the opal, and sometimes in rock crystal. 

V. The Mutable Reflection of Colour. 

This is distinguished .from the play of colour by the 
mineral exhibiting in the same spot a change of colour 
according to the position of its surface being varied, 
producing a. different angle witk« the incident rays of . 
light. This change takes place, i. On the surface^ 

2 , Internally, 

1. The superficial moXoIAft reflection is finely exem- 
plified in Labrador stone, and in a variety of marble 
which contains petrified shells. 

2. The internal mutable reflection of colour appears 
in cftt^s eye, precious opal, and moonstone. 

VI. The Mutation of Colour, 

Tlds is distinguished from the tarnish ^ in which lat- f 
ter the surface only undergoes a change of colour, but 
in the mutation of colour, the effect penetrates the mi- 
neral, and sometimes pervades the whole. Tliis affords . • 

two varieties. 

1. The fading of oo 4 wr.— By this is meant that the 
colour of a mineral becomes paler when it is exposed to 
the light, heat, or is undergoing decomposition. Ex- 
amples of the^ changes may ^ observed in striated 
red cobalt ore, which exposed . to the air becomes pale, 
brownish ^ blue fliior spar becomes green ^ chrysoprase 
becomes light green ; pearl gray silver ore becomes 
clear brown. 

2, The perfect change (f colour is often the conse- 
quence of fading, when one colour is lost, and a new 

one 
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CUssilioa. one appears, as in light-coloured spany iron ore ^ ear- 
Uon. thy gray ore of manganese, and argillaceous iron stone. 

VII, Delineations of Colours. 

The delineations of colours are obserred on simple 
niinerals, the same specimen containing several ccdours, 
wliich pass through its interior^ according to certain de- 
lineations. Of these delineations the following nine va- 
rieties are described. 
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shape of the natural surface, which its primitive Indivl- classifies, 
duflds are found to possess. The external forms of solid tko. 
minerals' are distinguished into common, particular, re- ** » — ^ 
gular or crystallii^ed, and extraneous. 

I. Common External Shape. 

When "a mineral exhibits no resemblance to any 
known substances in common life, it is said to be of a 
common form. Of common foitns there are six kinds. 



1. Dotted^ when fine points of another colour are dis- 
persed over the surface, as in serpentine, and some va- 
sieties of jasper. 

2. Spotted^ when the points or spots are of the size of 
a lentil to that of a sixpence, or from one-fourth to one 
inch in diameter. The spots are round and regular, or 
irregular. 

a. Regular, as in some varieties of serpentine, and in 
argillaceous schistus. 

o. Irregular, as in a variety of marble from Bay- 
reuth. 

3. Nebulous or cloudy^ when the spots are large and 
irregular, forming with the ground colour the appear- 
ance of clouds, as in calcedony and jasper. 

4. Flamy^ when the spots are large, and drawn in 
one direction to a sharp point, as in striped jasper and 
some marbles. 

5. Striped^ when large spots are drawn in the same 
•direction, and run parallel through the whole specimen. 
There are two varieties. 

a. Straight or curved striped, as in straight striped 
jasper. 

b. Broad or linear, as in linear striped agate, calce- 
doiw, 8tc. 

O. Annular^ when the stripes form concentric circles, 
as in jasper, camelian, and flints. 

7. Uendriticy when the delineation resembles the 
trunk of a tree separating into ramifications, as in stea- 
tites, some limestones, Egyptian marble, and caloe- 
dony. 

8. Ruinous^ when the delineation presents the ap- 
pearance of ruins, as in Florentine or landscape mar- 
ble. 

9. Veinedj when the delineation consists of variously 
coloured narrow stripes, crossing each other in differ- 
ent directions, forming sometimes the appearance of a 
net, as in marble, serpentine, and jasper. 

II. THE COHESION OF THE PARTICLES. 

The cohesion of the particles in minerals is the se- 
cond common generic character, which is observed hy 
the sight, and also by the touch. According to this 
property, minerals are divided into solid, friable, and 
fluid but these properties also belong to the particular 
generic characters of minerals, to be afterwards de- 
scribed. 

Particular Generic External Characters of Solid Mi- 
nerals. 



A. Massive^ when a mineral is of an indctenninite 
form, or amorphous, and of nearly equal dimensions, 
firom the size of a hazel not to the greatest magnitode, 
and when it is incorporated with another solid mineral, 
it is said to be massive. Solid minerals are most fi*e- 
quently found of this external form, and some are never 
found otherwise, as in steatites, common pit-coal, gale- 
na, and copper pyrites. 

B. Disseminated^ or interspersed, when a minend, 
without any particular form, is in snaall pieces not ex- 
ceeding the size of a hazel nut, incorporated with ano- 
ther solid mineral. This affords three varieties. 

a. Coarsely interspersed, in size of a hazel nut to that 
of a pea, as in copper pyrites. 

b. Finely interspers^, fit>m the size of a pea to 
that of a grain of millet, as in tmstone, in grannlar 
quartz. 

c. Minutely interspersed, from the size of a grain of 
millet till it is scarcely perceptible to the eye, as in in- 
terspersed native gold. 

C. In angular pieces, oi which there are two vari- 
eties. 

a. Sharp-cornered, as in calcedony and in quartz. 

b. Blunt-cornered, as in common opal. 

D. In grains. Detached minerals, from the size of 
a hazel nut to that which may be distinguished by the 
eye, are said to be in grains. These are distinguished, 

a. According to size, into 

#. In gross grains firom the 'size of a hazel nut to 
that of a pea, as in lowland argillaceous iron ore. 

Large grains, from the size of a pea to that of 
a hemp seed, as in precious garnet, magnetic iron sand. 

y. Small grains, firom the size of hemp seed to that 
of millet, as in the above minerals. 

}. In minute or fine grains, such as are smaller than 
millet seeds, as platina, native gold, tinstone. 

b. According to the form, which is in 

•. Angular grains, as in magnetic iron sand. 

'/B. Rounded grains, as in platina and native gold. 

c. According as they inhere in other roinei^ In 
this respect they are, m. Loose, Partially, or y- 
Wholly. 

E. in plates, distinguished into 

a. Thick plates, as in red silver ore. 

b. Thin plates, as in vitreous silver ore. ^ 

F. In membranes or flakes, when the thickness docs 
not much exceed that of paper, divided into 

a. Thick, as in native silver. 

b. Thin, as in iron pyrites. 

c. Very thin, as in vitreous silver ore. 



I. The External Appearance. 

In the external appearance of a mineral, three things 
are to be observed, the external form, the external sur- 
face, and the external lustre. 

;l. The external form of a mineral is that figure or 

X 



2. Particular External Forms. 

The forms which come under this denomination ex- 
hibit a greater or less resemblance, both to natural 
and artificial objects. They are called particular, be- 
cause, like the former, they arc not usual or comm®®* 
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^1^,^ Thoe ftre fire kinds of particular eutemal forms, viz. 
tioa. elongated, rounded, flattened, impressed, and confused. 

A. Elongated. Of this there are eleven varieties. 

0. Dcnttfcrm^ as in native silver, and dentiform vi- 
treous silver ore. 

.h,FiUform^ as in native silver, and vitroons silver 
ore. 

c. Capillary hairs, as in native gold and 

native silver. 

d. Rfticulated^ as in native silver, native copper, and 
a variety of galena. 

e. DendriiiCf which is either regular or irregular, as 
in native silver and native copper. 

f. (^raUiform^ as in calcareous stalac^tites, commonly 
known by the name of JUm ferri^ and brown haematites. 

g. Sudactitijhrm^ as in ^careous sinter, brown iron 
atonoy and calcedony. 

h. TuhuUform^ as in compact brown iron stone, aqd 
galena. 

u FuhUiJcrniy as in .martial pyrites. 

k» Frutcarmi^ or arhusiiform^ as in blaok iron stone, 
and compact gray ore of manganese. 

/. Hatfasiform^ having the figure of a chemical ma- 
trass, as in black hsematites, and gray ore^ manganese. 

fi.AouNDEDf of vrhich.there are five varieties. 

a. Botryform^ resembling a bunch of g^pes, as ip 
Uack cobalt ore, .malachite, and copper pyrites. 

h, Qhlmlar^ of which there are five varieties. 

«. Feijectl^ globular^ Os in pisolite, and white cobalt 
ore. 

A Elliptical^ as in quartz and flint. 

Amygdaloid^ in zeoKte and gvaen earth. 

1. Sphefoidal^ as in Egyptian jasper and calcedony. 

«. hmpetfecily gbdnilar^ as in camelian and calcedony. 

c. Kidne^fbrmj as in red haematites, native arsenic, 
sad roaladate. 

d. Bulbous or nodular^ as in nodular flint and martial 
pyrites. 

c« LiquiJhrm,M in a singular varie^ of galena, from 
Freyberg. 

C. Elatteked* Of the particular forms -of this 
•deooniiaat'ion there are three kinds. 

a, SpecuhCi ^ ^ compact galena, andrconipact red 



k la kanincB or leaves^ which fonii'is pecoliarHo me- 
tals, as' in aative gold and silver. 

c. Pectinated^ as in quartz from Schemnitz. 

O. Iif£B£SSED. ^Particnlar ^forms of these afford 
m varieties. 

0. CeUuiar^ of whiclpthere are several kinds, as, 

a. cellular^ which presents two varieties. 

X. Hezahedral, as in quartz ; •z. Polyhedral, as in cel> 
iolar q^vtz and calcareous spar. 

fi. Round ccUular^ as, i. Parallel round, aain quartz; 

2. Spongiform, as also in -.quartz; 3. Indeterminate, 
as in brown iron stone; 4. Double, as in quartz and 
hepatic pyrites ; 5. Veiny, as in white coha&ore. 

d. Wiin impressions^ which are, 

a. Cubical^ as in quartz and^'fluor spar. 

fl. Ppramidalf as in quartz, iluor spar, and vitreous 
silver ere. 

y. Comcalj as in native arsenic and quartz. 

1, Tabsdar or prismaUsc^ as in quartz. 

u Globsdar^ as in vitreous silver ore. 

Vot. XIV. Parti. 
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c. Perforated^ as in lowland argillaceous iron ore. 

d. Corroded^VLB in quartz, galena, and vitreous silver ore. 

e. Hcteromorphoiis^ as in native iron, swampy iron 
ore, and native arsenic. 

f. Vesicular^ as in lavas, pumice stones, basalt, and 
wacken. 

£. CoKFCJSEB, of which there is only one variety. 

0. Amsomt, as in native iron, sometimes native copper, 
and vitreous silver ure^ 

3. Regular External Forms or Crystallizations^, 

In describing crystallizations or regular forms of mi- 
nends, four things are to be considered ; the essential 
quality of the crystals ; the form, aggregation, and mag- 
nitude. 

A. The essential ttUALixT of crystals, which 

16 EITHER GENUINE OR SPURIOUS. 

Oi Genuine or true crystals^ which are the most com- 
mon, as in calcareous and floor spars. 

d. Spurious or after crystals^ which are distinguished 
from true ci^stals by bving hollow, kaving a rough or 
drusy surface, and the solid angles or edges never sharp 
or well defined. 'Examples are found in .quartz of the 
spurious crystals of the cube^ and of the octahedron of 
floor spat* 

B. Form of crystals. This is the most conspicu- 
ous property of crystals, and commonly serves as a di- 
stinctive character of ;hose minerals which have regular 
forms. The form of crystals is composed of planes ; of 
edges formed by the junction of two planes ; of deter- 
minate angles, and of solid angles fonnod by the union 
of three or roore- planes in one-point. 

«. In the form of crystals, the primary or fundamen- 
tal forms are first to be oonsiderM, and then the varia- 
tions or modifications of these forms. 

1. The PARTS OF the primary form are, 

1. Planes, which are either 

a. Lateral planes, forming the confioes of the body 
towards its smallest extent ; or, h. Extreme or*terminal 
planes, which form the.confines of the body towards its 
greatest extent. 

2. Edges, which are, 

a. Lateral edges, or, 6. ^Extreme edges. 

3. Solid angles,;whi^ have been defined above. 

II. Kinds of primary forms, which are the seven 
following. 

1. The /cosfxfir^lroN, which is composed -ef 2oequila- 
teral triangnlar.planes, united onderoqual angle^ as in 
iron ^rites. 

2. The 'Dodecahedron^ whith is composed of twelve 
regular, pentangular planes, united under equal obtuse 
angles, as in iron pyrites, and white •cobidt ore. 

3. The Hexahedron^ including the cube and the 
rhomb, is composed of six quadrilateral planes, as in cal- 
careous spar, fluor spar, iron pyrites, galeoa, &c. 

4. The Pfism^ whi^ is one of tM. most common 
crystallizations among minerals, is composed of an in- 
determinate number of quadrangular lateral planes, ha- 
ving the same direction, and all terminating in two ex- 
treme planes, e^h of which has as many sides as the 
crystallization possesses lateral planes ; as in various 
lead ores, rock crystal, topaz, and shorl. 

5. The Pyramid is composed of an indeterminate 
number of triangular lateral planes, converging to a 

S print. 
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Clast^ifica. point, and of a base having as many sides as the cry- 
tion stallization lias lateral planes ^ as in quartz, calcareous 
spar, and amethy&t. 

6. The Table^ nrbich is composed of two parallel la^ 
teral planes, much larger in comparison than the other 
plants \ the extreme planes being indeterminate in num- 
ber, small, and narrow > as in tabular crystallized spe- 
cular iron ore, calcareous spar, and heavy spar. 

7. The Zcfw, consists of two lateral planes only, dif- 
fering according as the lateral planes are differently 
curved. Of this there are two kinds : i. The common 
lens, composed of two convex lateral planes ^ and, 

2. The selUform, consisting of one convex and one la- 
teral plane, somewhat resembling a saddle. Crystals of 
both kinds are observed in sparry iron ore and calcare- 
ous spar. ' 

III. Differences in each kind of primary 

FORMS. 

These primary forms differ from each other according 
to simplicity, position, number of planes, size of the 
planes, angles under which they meet, direction, of the 
planes, and fulness of the crystal. 

1. Simplicity. This distinction is confined to the py- 
ffamid, which ia either, 

A. Simple^ as in light red silver ore, gray copper ore, 
quartz, amethyst ^ and 

B. Double^ in which those of the one pyramid are 
either, 

a. Set on the lateral planes of the other, and this 
#. directly, or ^ obliquely ; or b. on the lateral edges of 
the other. Examples of this are observed in double py- 
ramidal vitreous silver ore, galena, rock crystal, ruhy, 
and diamond. 

2. Position^ which is either, 

A. Erects which is very common \ or, B. Inverted^ 
which has only been observed in simple hexahedral py- 
ramidal crystals of calcareous spar. 

3. Number of Plane$y in the primary form, is in 
some determinate, and in the others variable. Here 
are to be considered, 

A. The kind of planes, as 

a. In the prism and pyramid, in which the lateral 
planes vary \ and, b» In the table, ia which the ex- 
treme planes vary. 

B. The numb^ of planes, which in the prism and 
pyramid are found, 

a. Trihedral^ having three planes, as in the trihe- 
dral prism of shod, and the trihedral pyramid of gray 
copper ore. 

b. Tetrahedral^ having four planes, as in the tetra- 
hedral prism of arsenical pyrites, and in the double te- 
trahedral pyramid of ruby and galena. 

r. Hexahedraly as in the hexahedral prism and pyra- 
mid of calcareous spar. 

J. Octahedraly as in the octahedral prism of topaz \ 
and in the double octahedral pyramid of garnet and 
zeolite. 

The table occurs, 

a. Qjuadragvftal^ having four extreme planes, as in 
heavy spar, yellows lead ore, and calamine. 

b. Hexagonal^ having six extreme planes, as in mica 
and heavy spar.. 

c. Octagonal^ or with eight extreme planes, as in 
yellow lead ore apd heavy spar. 
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4. The size of the pkme$y in rdatien to each offwr, cit«ici. 

which are said to be, tioo. 

A. Equal, or 

B. Unequal y and this latter is either indeterroiottf, 
or determinate. 

a. IndeterminatCy which b observed in the lateral 
planes of the hexahedral prism of rock crystal. 

b. Determinately unequal^ as in prismatic white lead 
ore, and hexahedral prismatic calcareous spar. In this 
latter the following varieties are observed. 

^ «. Alternately broad and narrow. /8. The two op* 
posite broader \ and, y. The two opposite narrower. 

5. Angles under which the planes are associated* 

These are angles of the lateral edges, of the extreme 
edges, and of the summit. 

A. Angles of the lateral edges. These are, 

a. Equiangular^ as in the icosabedral crystals of iron 

pyrites. 

b. Rectangular^ as in cubical fluor spar. 

c. Oblique angulary as in rbomboidal calcareous spar. 

d. Unequtangular^ SLO in the hexahedral prism of rock 
crystal, and in the octahedral prism of topaz. 

A. Angles of the extreme edges are, 

a. Equiangulary as in the hexagonal table of mica. 

b. Rectangular y as in the quadragonal table of heavy 
spar* 

c. Oblique angulary which is either, m. Parallel, as 
in the tet^edral priom of feldspar ^ or, fi. Alternate 
oblique angular, as in copper pyrites. 

d. Unequiangular^ as in the hexagonal table of preh* 
nite. 

G. Angles of the sommit, which are confined to the 
pyramid, and present the following varieties. 

a. Very obtuscy when the angle is from 150® to 130®, 
as in tourmalin.. 

b. Obtuse^ when the angle is from 130® to iro®, as 
in calcareous spar. 

c. Rather obtusey from no® to po®, as in honey 
stone. 

d. Rectangular^ as in zircon. 

e. Rather acuity from 90®, to 70®, as in quartz. 

f. Acute, from 70® to 50®, as in calcaieoos spar. 

g. Very acutCy from 50® to 30®, as in sapphire. 

6. The direction of the lateral planes. These aie ei- 
ther straight or curvated. 

A. Straight planes areeven surfaces, and are the most 
common. 

B. Curvated planes are distlnguisked according to 
position and form. 

a. Position, which -is, «. Inwardly curvated or con- 
cave \ or, #. Outwardly curvated or convex \ and, y. 
Inwardly and outwardly curvated^ or concave and con- 
vex. The first is observed in fluw spar, the second in 
diamond, and the third in sparry iron stone. 

b. The firm is either, m. Spherical, as in brown 
^r; /8. Cylindrical, in which the curvature rens, 

I. Parallel to the sides, as in iron pyrites, or, 2. Pa- 
rallel to the diagonal, as in fiuor spar \ and, y. Conkal, 
as in gypsum. 

7. The fulness oj the crystal. Crystals are either foil 
and perfect, or hollowed at the extremity, or- through- 
out. 

A. Full or perfect crystals, which is most commoaly 
the case. 

B.. Hollowed 
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Ottsficft- B. Hollowed at die extremity, as in calcareous spar, 
ti«a. green lead ore, &c« 

- * C, Hollow through the whole crystal, as in prisma- 

tic beryl* 

ft. Modifications of the primary form. 

The changes or alterations which take place on the 
principal or fundameiital form, are three > truncation, 
berellicg, and acumination. 

L Truncation. In the truncation are to he con- 
sidered the parts and the determinatioo. 

1 . The parts of the truncation are the planes, the 
edges, and the angles. 

2. The determination of the truncation relates to, 

a. The situation as it occurs at the angles or edges 
•f the primary form. 

b. Its magnitude^ which, in relation to the planes of 
the primary form, is small or large : in the one case 
the angles or edges aie said to be slightly, in the other 
deeply truncated. 

c. The application of the truncation, which is either 
direct or oblique. The edges of cubical iron pyrites 
afford an example of oblique truncation. 

d. The directioH of the truncation, which presents 
either an even or a curvated snrfiice. 

Cubical galena, with truncated angles \ tetrahedral 
prismatic tin stone crystals, with truncated edges) 
^ble tetrahedral pyramidal tin stone crystab, with 
truncated edges, are instances of truncation. 

IL Beveuing, in which the parts and determina- 
tion are also to be considered. 

1. The parts of the bevelling are, the . planes, the 
edges, and the angles. The bevelling edges are dt- 
stiogoished into the proper bevelling edge, which b 
formed by the conjunction of the bevelling planes, and 
the bevelling edges formed by the junction of the bevel- 
ling planes with the lateral planes of the primary form. 

2. The determination of the bevelling, in which b 
to be observed, 

A. Its situation as it takes place, a. At the extreme 
planes, which is confined to the prism and table) At 
the edges, which b met with in the hexahedron, prism, 
pyramid, and table : and, c. At the angles, which is a 
very rare occurrence. 

B. Its magnitude, which b said to be slight or deep. 

C. The angle under which the bevelling planes con- 
join, whicb is said to be, a. Acutely, A Rectangularly, 
or, r. Obtusely bevelled. 

D. The continuation, of the bevelling, which is ei- 
ther uninterrupted, or interrupted. Of the> latter case 
there are two varieties, when it b once or twice inter- 
mpted. The lateral edges of double trihedral pyrami- 
dal calcareous sp^ are once interruptedly bevelled ) and 
the obtuse extreme edges of quadrangular tabular heavy 
spar, are twice interruptedty bevelled. 

£, ^e application, a. Of the bevelling itself, which 
is either direct or oblique (the former is the most coro^ 
mon, and the latter occurs in prbmatic basaltic horn- 
blende) ^ and, h. Of the bevelling planes, which are set, 
either on the lateral planes, or on the lateral edges. 

HI. The acumination, in which are also to be 
cemsidered the parts of the acumination and the deter- 
mination. 

I. The parts of the acumination consist of, 

A. The acuminating planes. B. The acuminating 
edges ) which are dbtingubbed into, a. Proper edges of 
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acundnation, formed by the junction of the acuminat- Classifica* 
ing planes ) A The extreme edges of acumination ) tion. 
c. The edges between the acuminating and lateral » 
planes. C. The angles of acumination. 

2. The determination of the acumination relating to, 

A. Its situation, as it occurs at a. The solid angles ) 
or, A At the extreme planes of the primary form. The 
acumination of the prism is always at the extreme 
planes ) of the cube usually at the angles, aAd of the 
pyramid generally at the summit. 

£. The planes themselves, in which are to be ob- 
served, 

a. Their number^ which b either equal to, or fewer 
than those of the primary form. In the hexahednl 
prism of calcareous spar and gamef, and in the trihedral 
prism of tourmaline, the acumination is by three planes ) 
in the tetrahedral prbm of jargon and hyacinth, by four 
planes ) in the bexahedral prism of calcareous spar and 
rock crystal, by six planes ) and in tetrahedral prisma- 
tic topaz, by eight planes. 

A. Their relative sme^ which is either equal or un- 
equal. In quartz and rock crystal, the planes of acvK 
mination are generally indeterminately unequal ) and in 
heavy spar they are determinately equal. 

c. Their Jorm^ which b determinate, as in hyacinth 
and calcareous spar ) or indeterminate, as in jargon and 
wolfiram. 

d. Their appHcoiion^ which b either on the lateral 
planes of the primary form, as in jargon and hyacinth, 
or on the lateral edges, as in calcareous * spar and 
garnet. 

C. The summit of tbe acumination, which b, n. Ob- 
tuse, as in bexahedral prismatic garnet ) A Rectangu- 
lar, as in tetrahedral prismatic jargon ) or, c. Acutey 
as in hexahedral prismatic calcareous spar. 

D. The magnitude of tbe acumination, which b said 
to be, 0 . subtly acuminated, as in gray copper ore 
and copper pyrites ) or, h. Deeply, as in fluor spar, 
with the angles acuminated by 6 planes. 

£. Determination of tbe acumination ) which is ei- 
ther a point or a line. The first b the most conimon ) 
and tbe last b met with in prismatic white lead ore and 
heavy spar. 

y. Manifold modifications of tbe primary form. 

In these modifications crystab are either, W SiluUted 
beside each other ) or, 2. Pbced tbe one idrnve tbe 
other. 

But in describing a crystallization, tbe number of its 
planes in general, and of Cach kind in particular, and 
tbeb figure, if determinate, may be noticed, to render 
the description more accurate. As, for instance, cubi- 
cal galena, wkh truncated 'angles, consist of 6 octan- 
gular and 4 triangular planes. 

And still fartb^, in explaining the form of crystal- 
lizations, by way of addition may be mentioned, 

I. Tbs different modes of determination of which 
they are capable. Two different modes may in somO 
cases be adopted. 

o. The representative y by whicb is understood the 
description of a crystallization according to its apparent 
form) or, 

b. The derivativCy which b founded on the conside- 
ration of its derivation, and its relation to the other 
crystab of the same mineral. The prismatic crystalli- 
zation of tbe tourmaline b representatively an enneahe- 
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CUtdie^ dral prisoiy aad dMratiTely a triMnl prka, with the 
^ tioo. ^ three Imtei^ tides berelled. 

• But, in general, the chief or msentisl lorm of a cry- 
stallizatioo is deterauDed hj, a» The largest plaaes^ 

i. The greatest regularity ; e. The most Sequent oc* 
corrence of the ciystallizations •, d. The affinity to the 
other primary forms $ r. The suitableness and peculia- 
rity of its modifications v &nd,yi The greatest simplici- 
ty in the mode of determiiiatioa. 

2. The transitions from one primary finrro into an^ 
ether. These arise, 

o. From the gradually increased extent of the ma- 
ffifymg planes, and the decreased extent of the primary 
planes j or, 

6 » From a change in the relatiTe sine of the planes y 

c* From a chai^ in the angtea under which the 
planes are associate ^ or, 

4L From the convexity of the planes ^ or, 

r. From the aggregaUon of crystals. 

3* The diflkulties whieh are opposed to the exact de- 
teimnation of crystals. These proceed, a. From their 
compression, some planes being uncommonly hu^ or 
small } or, d. From their penetrating each other, as in 
tin-stone crystals ^ or, r. From their partial conceal- 
ment, as in feldspar, hornblende, and garnet^ or, 
d* From their being broken, as often happm in the 
crystallizatiso of precious stones ^ or, r. From their 
ex tr eme minuteness. 

C» The aggregation of crystals. According to this, 
crystals are either, 

Om Single^ in which case they are, a. Loose or de- 
tached, as in precions stones, cubical iron f^rites, &c..^ 

Inhering or inlaying in another mineml, as field- 
spar in porphyry > or, y. Adhering, as in qnarin cry- 
malsj or, 

A AggregaUd^ which are either regnlar or iiregn- 
lar. 

a. Begnlmr or determinate > snch are, i. Twin cry- 
stals, as in staorolite or cross stone •y and, 2. Triple 
crystals, as in calcareons spar and roby : but this is very 
rare. 

A Many singly a g g reg a ted crystals, are snch crystals 
as are, i. HeapM opon one another, as in calcareous 
and fliior spars } 2. Adhering laterally, as in amethyst 
crystals t and, 3. Implicated one in t^ other, as in 
gray anriaMoial ore, and in the bexahedral prisma of 
cakarsous ^r. 

y. Bfany doubly aggregated crystals are distribnled 
acoerdiqg to the form tb^ asenme ^ snch as the foilow- 
ing, are eomnerated. 

1. Seopffrrmy when aggregated, needle-Kke, and cn- 
pilliform o^als diverge from a common centre, as in 
zeolite, striated red cobalt ore, and capilliform py- 
ritea. 

2* Foietfarmy which it composed of double scoplferm, 
with a common eontre, as in caTeareons spar, zealite, 
and prehnite. 

3. JdaUor or c^wmmar. Elongated, eqnallv thick 
prisms adhering laterally together, are of t^ descrip- 
tion, as in acicolar heavy spar, and a variety of white 
lead ore. 

4. In o rote, like a string of pearit , as in pyramidal 
crystals of qvjartz. 

5. Buddikcy in simple pyramids whose bases ase con* 



aected, aad whose johits are Greeted towards each 
other, as in bnd-like drosen quartz. tioa. 

fi. GhUmry a casual aggre^arien, cons isri i^ mostly * ^ 

of tables or cubes, arranged m a globidar form, as in 
octahedral iron pyrites. 

7. AmygdaiM^ when the tables are externally se- 
camnlated, smaller upon smaller, as hi heavy spar. 

8. Pyramtdaly which takes place chiefly in pritns 
nearly parallel, the summits inclining to each other; 
the central prism being the highest, as in calcareoos 
spar. 

9. Ro$e 4 ikey composed of thin tables, 00 whose late- 
ral planes others are assembled, and arnmged in a rose- 
like appearance. 

D. The magnitnde of crystals, which is deter- 
mined, 

o. Accordhig to the greatest dimension, as Of an 
uncommon size, in crystals which exceed two fieet, as 
in quartz and rock crystal ; A Very large, from two 
feet lo six inches, as in rock crystal a^ calcareoos 
spar ; y. Large, from six to two inches, as in iron py- 
rites, ^or spar, and garnet; Of a middling size, 
from two inches to half an inch, which are very com- 
mon ; f. Small, from half an inch to one-eighth of an 
ineby also very common ; Very small, from one-eighth 

of an inch to such as may be TOtinguibhed by the na- 
ked eye, ns* in corneous silver ore, and very small tin 
stOTie crystals f a Minute, whose form cannot be di- 
stingnmed by the naked eye, as in native gold and 
green lead ore. 

fi. According to relative dimensions, when compared 
with others f and ihie is distinguished into w. Short or 
low, and loim or high; A Broad and narrow, or \im* 
gat^ ; 71 'Aick and thin, or slender ; A Needle-like 
and ewUiform ; a Spicular, and Globular or tessolar. 

4. Extraneous external forms, or petrifactions, which 
are divided ioto petrifactioos of animals, and petrifiM- 
tioos of ve^tables. 

A. Petrifactions of animals, or zeolites, as 

a. Of the class mammalia, the parts of which com- 
monly fiound are the bones, the teeth, horns, and skele- 
tons. Such are the bones of the elephant and the rhino- 
ceros, which are found in Siberia, and the bones of tho 
mammoth from North America. 

h. Of birds, petrifactions of which are very rare. 

Some skeletons of aquatic birds have been met with in 
limestone near Oeniog. 

c. Of amphibious animals, such as those of the tor- 
toise, found in the same vicinity as the bones of the ele- 
phant ; of frogs and toads, nr the swine stone of Oen- 
Mg ; and of an animal resemhliag a crocodile in alnm^ 
nous shale near IVhitby in Yorkshire. 

d. Of fishes^' of which whole fishes, skeletons, and im- 
pressions, have been found in different places. 

e. Of insects, petrifactions of which are not very 
common, excepting insects, such as crabs, whidi have 
been frequently ob^rved. 

Jl Of vermes, of which nomeroos petrifactions arc 
found belonging to the orders trstactOy Crustacea^ and 
toraHtna or corals. 

B. l^rlfimtioos of vegetables, wlish are Tess nume- 
rons' in the mineral kin^om than those ^ animals. 
These are distingnisbed into, 

n. Petrified woody the most nsual of which arc pe- 
trifmetioDS of the tru^ branches, or roots of trees, and 
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commonly consisting of siliceoas sabsUnces^ as wood* 
stone, jasper, horn stone. 

b. Impressions of leares and plants, which are not 
uncommon in the slrutm of coal countries, particularly 
in the shale, sand stone, the argillaceous iron stone, and 
the coal itself. 

IL The external surface, which is the second 
particular generic character of solid minerals j and 
this is, 

1. Uneven^ haring irregular elevations and depres* 
sions, as in calcedony. 

а. Grmmtar^ when the elevations are small, round, 
and nearly equal, as in stalactitical brown hssmatites. 

3* DruWf having minute, prominent, equal cry- 
stals on the snrfisee, as in iron pyrites and quartE 
crystals. 

4« Rot^k^ when the elevations are minute and almost 
imperceptihl^ as in cellular qnartz. 

y. Scpfyf when the sorfmee is composed of slender 
splinters Me scales, as in chrysolite. 

б. Smooth^ as in haematites and floor spar. 

7. SireaMf which is either singly or doubly 
streaked. 

A. Singly streaked sutftMCs are, 

a. Transversely, as in rock crystals y b. Longitndi- 
nally, as in topaz and prismatic shorl \ c. Diagonally, as 
in specolar iron ore y and d. Alternately, as in iron 
pyrites^ 

B. Donbly streaked, which is, 

o. Ptum ^fi rmly^ or like a feather, as in native sflvsr 
and native bismoth ^ aod^ 

b, as in gray cobalt ore. 

ft. RagoH. Of slight Mnear elevations, as in crice* 
deny. 

UL The external lustre, in whteh nro to be 
determined, 

f . The intensity of the Ihstre, which’ n distinguished 
into diflierent dlrgrees, as 

A. RetepUndenXy which is the strongest kind of lustre, 
as in native quicksilver, galena, and rock crystal. 

B. Shining^ as in gnj copper ore, heavy spar, and 
pitch-stone. 

C. Weakhf $fummg^ as in iron pyrites, fibrous gypsum, 
and garnet. 

D. Glimmerin^^ as in earthy tale, iw tlfe frueture of 
tint, and of steatites, 

£. DuU^ as in most (Viable mtoerali, as in earthy 
lead ore, luountain-coriL, chalk, &c. 

2. The kind of lustre, which is either common or 
usetallic. 

A. The common lustre belongs chiefly to eartby stones 

and salts. It is distingaishefriafo' ^ 

a. Gkmy, as in quartz aod rock crystaf. 

A Foxy or gr^tuy^ as in opal, and in yelfow and 
green lead ores, 

r. Pearbf^ as in zeolite. 

d. Diamdmi^ as in white lead ore amd diamond. 

r. HemimeUdUc^ as in mica and hsematitesr 

B. Metallic lustre, which is peculiar to metals and 
flMSt of their ores, as native gold and native silver, cop- 
per pyrites, and galena. 

Jfyfearance of the Jractureu 

Hcie, as in the external appearance^ three kinds of 
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characters present themselves \ I. The internal lustre 1 Cbtofica- 
II. The fracture \ III. The form of the fragment. tioa. 

I. 27 te nUenml lustre^ the characters of which are “ » 

to be determined in the same manner as the external 
lustre. 

II. The fracture^ which is either compact or jointed. 

1. The compact fracture, which is distinguished into 
splintery, conchoidal, uneven, earthy, and hackly. 

A. Splintery^ which is either 

a. Coarse splintery, as in quartz, prase, and jade \ or 

b. Fine splintery, as in hornstone and fine splintery 
limestone. 

B. Even^ which happens in minerals that axe usually 
opake, and have only a glimmering lustre, as in com* 
pact galena, ealoedony, and yellow carnelian. 

C. Conchoidal^ which is distin^ished, 

a. According to the size, into lai^ and small. 

A According to the appearance, into perfect and 
imperfect \ and 

e. According to the depth, into deep and flat. 

Flint, opal, jasper, and o^dian, aSbrAezamplto of 
the conchoidal fracture. 

D. Uneven^ which is either, 

0. Of a coarse grain, as in copper pyrites. 

A Of a small grain, as in gray copper ore, and 

c. Of a fine grain, as in arsenical pyrites. 

£. Earthy^ which is the common fracture in eartbb * 
and stones, as in marl, chalk, limestone. 

F. Hackly^ invrhich the fracture exhibits sharp points, 
which is peculiar to the metals, as in native gold and 
native copper. 

2. The jointed fracture. This is divided into the 
fibrous, striated, foliated, and slaty. 

A. The fibrous fracture, in which are to he oh* 

•erved, 

o. Ibe thickness of the fibres, as they are coarse, fine, 
or delicate, as gypeumf fine fibrous malachite, and fii 
wood-tiiKore. 

A The direction of the fibres, whielrare straight, as * 
in red bsematites, and gray antidionial ore y or curved, . 
as in black haematites, and fibrous rock salt; 

c. The position of tfkC fibm, which is 0. Parallel, as 
ioTock salt and’ amiantbds : fi. Diveraing, which is, i. 
Stelliform, as in blackf haematites, and fibrous zeolite \ 
or, 7 U Sco^orm, arin fibrous malacfaite : or Promia- 
cnous, as in gray antiroonial'ore; 

</. The length of the fibres, whith is 0. Lone, as in 
^rpsnm and amianthns y or /8. Short, as in red haema* 
tites. 

B. Striated, in which are to be considered^. 

0. The breadth of the striae, whieh are^ 0w Narrow, 
as in azure copper ore ; is in actynoHte and 

hornblebde*^ or Very broad; as in sapphire and aieo- 
litoi 

AThe direction oftfiestriae, which is either, 0. Straight, 
as iirgray ore of manganese $ or, fi. Conre^ as in zeolite 
and actynolite. 

c. The position of the strife, which is 0. Parallel, as 
in asbestos and hornblende ; fi, Divei^ing, which is dis- 
tinguished ’ into stelliform, m in iron pyrites and zeo- 
lite, or scopifbrm, as in actynolite and limestone ; or y. 
Promiscuous, as in gray andmonial ore and actynolite. 

d. Length of the striae as being 0. Long striated, as in 
asbestus and gray antimonial ore 3 or ft. Short striated, 
as in actynolite. 

C.TAo 
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C. 'The foitaUd fracture^ in which nre to be deter^ 
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mined, 

а. The magnitude of the folia, as being •• Large fo- 
liated, as in mica and specular gypsum* /8. Scaly foli- 
ated, which is distinguished into i. Coarse, 2. Small, 
and 3* Fine scaly foliated, as in micaceous iron ore 
and gypsum, y. Granularly foliated, which is distin- 
guished into I. Gross, z. Coarse, 3. Small, and 4. Fine 
granularly foliated, as in sparry iron ore, blende, and 
calcareous spar. 

б . The perfectness of the folia, as being m. Perfectly 
foliated, as in feldspar ; /8. Imperfectly foliated, as in 
topaz ; or, y. Concealed foliated, as in emerald. 

c. The direction of the folia, which is m. Straight, as 
in large foliated blende ; or fi. Curved foliated. The 
latter is distinguished into 1. Spherically curved, as in 
heavy spar ; 2. Undularly curved, as in talc ; 3. Peta- 
loidally curved, as in galena ; or, 4. Indeterminately 
curved, as in mica and specular gypsum. 

d. The passage or cleavage of (he folia, which is, 

M. According to the angle which one passage forms 
with another ; and this is either, l. Bectangular,.or, 2* 
oblique angular \ or, 

fi. According to the number of the cleavages, and is 
either, 

I. A single cleavage, as in mica and talc; 2. A 
double cleavage, as in feldspar and hornblende ; 3. A 
triple cleavage, as in calcareous spar and sparry iron 
ore ; 4. A quadruple cleavage, as in fluor spar ; 5. 
A sextuple cleavage, as in yellow, brown, and black 
blende. 

D. The slaty fracture, in which are to be deter- 
mined the thickness and direction of the lamellae. 

a. The thickness of the lamellae, which is either, 
«. Thick, or fi. Thin slaty. 

b. The direction of the lamellae, as being either, 
m. Straight, or fi. Curved slaty ; the latter being dis- 
tinguished into I. Undularly, or 2. Indeterminately 
curved. 

In some minerals which possess distinct parts, two 
kinds of fracture may be observed. Thus, in fibrous 

E psum, and in red and brown haematites, both the 
rous and foliated fracture appear ; the fibres are then 
intersected by the folia under a certain angle. In to- 
pa2^ the transverse fracture is foliated, and the longitu- 
dinal fracture is concboidal. 

III. The form of the fragments, which is either re- 
gular or irregular. 

1. Regular fragments, as when they are, 

A. Cubical, as in gsdena and rock salt. 

B. Rhomboidal, in which case the fragments are 

a. Specular on all the planes, as in heavy spar ; 

b. On four planes, as in feldspar and hornblende ; 
and, 

c. On two planes, as in specular gypsum. 

C. Trapezoidal fragments, &c. 

D. Trihedral pyramidal fragments are rarely to be 
seen distinctly, excepting in fluor spar. 

D. Dodecahedral fragments, as in blende. 

2. Irregular fragments, as when they are, 

a. Cuneiform, as in wood- tin-ore, and malachite. 

B. Specular, as hi amianthus. 

C. Tabular, as in mica and talc. 

D. Indeterminate, which are the roost common 
^mong solid minerals, and are distinguished into 
3 



a. Very sharp edged, as In obsidian, common opal, 

and rock crystal. tioo. 

b. Sliarp edged, as in bomstooe and quartz. 

c. Moderately sharp edged, as in limestone. 

d. Rather blunt ed^ed, as in steatites ; and 

e. Blunt edged, as in chalk and fullers earth. 

3. The appearance of the distinct concretions. 

In determining this character, the form of the dis- 
tinct concretions, the surface of separation, and the 
lustre of separation, are to be considered. 

I. The form of the distinct concretions, which is 
either granular, lamellar, columnar, or pyramidal. 

1. Granular, distinct concretions are diUtinguithed, 

A. With respect to the form, into 

o. Round granular, which is either «. Spherically 
round, as in roe stone and pisolite ; or fi. Lenticolarly 
granular, as in argillaceous iron stone ; or y. Elongated 
round granular, as in quartz : and, 

b. Angularly granular, which is either m, CommoQ, 
as in galena and calcareous spar ; or fi. Elonnted sn- 
nularly granular, as in hornblende and gimniuar Iuds- 
stone. 

B. With regard to the size of the concretions. These 
are, 

a. Gross granular, as in zeolite and blende. 

b. Coarse granular, as in mtcg, galena, sod piso- 
lite. 

c. Small granular, as in roe stone and garnet ; and 

d. Fine granular distinct concretions, as in granulir 
limestone and galena. 

2. Lamellar distinct concretions. The diflerences to 
he observed here are, with respect to the directioii or 
form, and the thickness. 

A, With respect to the direction or form, they are 
either, 

a. Straight lamellar : and again either quite straight, 
as in some galena and heavy spar ; or fortificatien-like, 
as in some amethyst and calcedony. 

b. Curved lamellar, which is either indetermioatc, as* 
in galena and specular iron ore ; renifonn, as in fibrous 
malachite and native arsenic ^ or concentric, which is 
either spherical concentric, as in calcedony aud piso- 
lite, or conically concentric, as in some stalactites aod 
hmmatites. 

,B. With regard to the thickness, as being 

a. Very thick, the concretions exceeding one-half 
inch, as in amethyst and bqavy spar. 

b. Thick, the concretions being between one-half 
and oQ^fourth inch, as in heavy spar and native ar- 
senic. 

c. Thin, between oim-fourtb and one-half inch, as in 
calcedony. 

d. Very thin, from a line to a thickness just percep- 
tible to the naked eye, as in specular iron. 

3. Columnar distinct concretions, which are distin- 
guisbed with regard to the direction, thickness, form, 
and position. 

A. The direction, which is either, 

a. Straight columnar, as in schorl and calcareous spar, 
and, 

b. Curved columnar, as in argillaceous iron stone, and 
specular iron ore. 

B. The thickness is distinguished into, 

a. Very thick, when the diameter exceeds two inches, 
as in bas^t and quartz. 

b. Thick 
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b. Thick colomnarf ‘from two inches to one-foorth 
tioa. inch, as in amethyst and calcareous spar. 

^ f c. Thin, from one-fonrth to one-half inch, as in cal- 
etreoos spar and argillaceous iron stone. 

dL Very thin, the thickness being less than a line, as 
in sehorl and columnar argillaceoos iron stone. 

C. The form of the concretions being either 

0. Perfectly columnar, as in argillaceous iron stone. 
b. Imperfectly, as in amethyst. 

r. Cuneiform columnar, as in calcareons spar and 
arsenical pyrites. 

' D. The position of the concretions, which is either 
a. Parallel columnar, as in schorlite, or 
fr. Diverging or promiscuous columnar, as in schorl 
and arsenical pyrites. 

4. Pyramidal distinct concretions. This form of con- 
cretion is very rare, and has been observed only in the 
basalt of Iceland, Faro, and Bohemia. 

II . The surface of separation, which is distinguished 
into 

1. Smooth, as in wood tin ore. 

3. Bough, as in native arsenic. 

3. Uneven, as in galena and blende ^ and 

4. Streaked, which is either, 

A. liongitudinally streaked, as in schorl and schorlke. 

B. Transversely and fortification>Hke, as in amethyst 
aud specnlar iron ore. 

III. The lustre of separation. This character is to 
be determined in the same manner as the external 
bstre. 

4. TAe General Appearance. 

This comprehends three particular generic characters^ 
the transparer.cy, the streak, and the stain. 

I. The transparency, which is distinguished into the 
following five degrees. 

1. Transparent, which is either, 

A. Common, as when objects appear single Uirongh 
a transparent mineral ^ or, 

B. Donbiing, when objects appear double, as in cal- 
careons spar, or double refracting spar, jargon, and. 
ciirysolite. 

2. Semitransparent, as in opal and calcedony. 

3. Translucent, as in flint, cat^s eye, and fluor spmr. 

4. Translucent at the edges, as in hornstone and fo- 
liated^psnm. 

5. Opake, which is peculiar to minerals of a metaUic 
lustre, as in malachite and jasper. 

U. The streak, which is either, 

1. Of the same colour, or, 

2. Diflferent from that of the mineral, and whose lus- 
tre is the same j or, 

B. More or less different. 

In red silver ore the streak is a dark crimson red \ 
in cinnabar, scarlet red j in green lead ore, greenish- 
white ; in red lead ore, clear lemon yellow. 

III. The stain. With respect to this character^ mi- 
uerals are distinguished into such as, 

1. Simply stain, and this either strongly or weakly, 

M gray ore of manganese, and red scaly iron ore and 
into SQch as * 

2 . Both stain and mark, as chalk and plumbago and 

3. Such as do not stain. 

Characters /or, the TaadL 
ftm u to rs of tfais descriptidn- arc, hardness, soli-* 
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dity, frangibility, flexibility, and adhesion to the CSassifica.. 
tonmie. tioo. 

I. The hardness^ which is determined by the follow* ' ▼ 

ittg degrees. 

1. Hard, as when a mineral gives fire with steel, 
hut cannot be scraped with the knife. This character 
is distinguished into, 

A. Hard, when the file makes a considerable impres* 
sion, as in feldspar and schorl. 

B. Very hard, on which it makes a weak impression, 
as in rock crystal and topax. 

C. Extremely hard, on which the file makes no im- 
pression, as diamond and emery. 

2. Semihard may be slightly scraped with a knife, 
but gives no fire with steel, as red copper ore, blende, 
limestone. 

3. Soft, easily scraped with the knife, as in galena, 
mica, asbestns. 

4. V cry soft, which receives an impression from the 
nail, as in gypsum, chalk, talc. 

II. The solidity y according to which solid minerals 
are distinguished into, 

1. Brittle, when the particles are in the highest de- 
gree coherent and immoveable, as in quartz, gray cop- 
per ore, and copper pyrites. 

2. Sectile, when the particles are coherent but not 
perfectly immoveable among one another, as in plnm- 
bago and galena. 

3. Malleable, when the integrant particles are cohe- 
rent and also more or less moveable among one another, 
as in the most of the native metals. 

III. The frangihiUty^ with regard to which solid 
minerals are either, 

1. Very difficultly frangible, as native metals, and 
massive common hornblende. 

2. Difficultly frangible, as in prase, massive quartz, 
and ashestus. 

3. Rather easily frangible, as iron pyrites, vitreous 
copper ore. 

4« Easily frangible, as in galena, opal, and heavy spar. 

5» Very easily frangible, as in amber and pitcoal. 

IV. The Jlexibility^ according to which solid mine- 
rals are, 

1. Flexible, which is distinguished into, 

A. Common, as in malleable minerals, amianthus, 
gold ore. 

B. Elastic, as in mica, elastic mineral pitch from 
Derbyshire. 

2. Inflexible, such minerals as break when the direc- 
tion of the fibres is changed. 

V. The adhesion ta the tongue^ according to which • 
some minerals possess this property 

1. Strongly, as in hydrophane. 

2. Rather Strongly, as in bole and lithomarga. 

3. Weakly, as talc. 

4. Very weakly, as in clay. 

5. No adhesion at all, as is the case with most mi- 
nerals. 

Charactcfv /or the Hearing. 

I. The sound, which is distinguished into 

1. Ringing or sounding, as in native arsenic and com- 
mon slate. 

2. Creaking, as in native amalgam when pressed witit 
the finger. 

3. Rustling, 
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Clawifics. Sttstling^ ms in passing tbe^nger over mountain 
tioiL cork and farinaceous zeolite. 

^ 2. Particular generic characters of friahle minerals. 

The characters included nnder this title are. the ex- 
ternal form, the lustre, the appearance.ofUhe particles, 
the stain and the friabililj. 

I. The external form, which is either. morriW, as in 
porcelain earth } M/erjpersed, UB in black sihrerore4 as 
a t^fcAr or ikm crusty as in black copper ore } spuvd- 
fomij as in red and brown scalj inon ares ^ dendritic^ 
as gray ore of manganese^ or retdform^ as pure clay and 
earthy talc. 

II. The lustre, which is determined main solid mine* 
rals \ but here it is distinguished, 

1. With regard to intensity, as 

A. Glimmering, as in earthy talc and scaly iron ore \ and, 
. B« Dull, as in earthy lead ore and Utlmmai^ 

2. With regard to toe kind, as it is common or me- 
. iaUic. 

III. The appearance of the particles, which is either, 

1. Dusty, as in black copper .ore, iron ochres. 

2. Scaly, as in earthy talc. 

IV. The stain is . distinguished in friable jnineimls as 
being either 

1. Strong, as in scaly iron-ore. 

2. Weak, as in earthy lead ores. 

V. The friability, with regard to which friable mi- 
nerals are either, 

1. Pulvenilent, as earthy lead ores, and blue martial 
earth. 



2. Loosely coherent, as scaly iron ore and clajs. 

. 3. Particular generic characters of fluid minerals. 
These characters relate to the external form, the lustre, 
^ the transparency, ntbo. dui 41 ty,<.aodtbe wettings of the 
.. fingers. 

rX. The external -.form, which is eithfur, 

I. In globules \ and, 2. Liquiform > both which chn- 
. rmeters l^long to native meremry. 

II. The jostre, which is determined as formerly ex- 
plained, and is either, 1. Common y or, 2. Metallic, as 

. in native mercury. 

III. The transparency, of which threev degrees are 
distingnished in fluid minerals: 1. Transparent, as in 
naphtha \ 2. Turbid, as.iprpettoleum \ 3. Apakef asrin 
native mercury. 

rV. The fluidity, which is characterised by being, 
1^ Perfectly fluid, as iner^nry,. mud, ^ 2. rCohasive,^ as*io 
mineral tar. 

V. The wettbg^of.tho fingers.' i.BomeJnid minerals 
wet the fingers, as mineral tar \ and, 2* Some do not, 
as native meecfuj* 



B^maimng IQmmnioh* Qenir^ Characters. 

The remusing common generic charmetin are the 
unctoo|pty 3T the coldness j & weighty the smell \ and 
the taste. 

. IIL’*The nnctoosity, of which there are fonr degrees. 
. z. Bfeagre, as is the case with most minerals* 

, 2. Rathtf greasy, as pipe clay. 

3* Greasy, as fullers euth and steatites. 

4. Vm greasy, as: talk and. plumbago. 

1V« Toe coldness,^ which includes thm degrees. 

1. Cold, having oeldness of quartz, aS homstone, 

nu^le. 

2. Bather celd, as eerpentioe, gypsnm, 

z 



3. Bligbtb cold, as aoLer, pitcoai, and ehalk. 

By this character cut and polished stones may be dis- 
tinguish^,. where some of the otl^r characters are lost^ 
and by it also natural gems may be distinguished friun 
those which are artificial. 

^ The weight.-^This character is roost aoeusmtcly 
discovered hj taking the specific gravity of a mineral 
by means of a hydrostatic balance. Bee Htdrodti|a<* 
MIC8. But when this cannot be bad recourse to, a mi- 
jmraLis examined by lifting, it . in the baud, and comper- 
ing its weight, thus estimated by the feding, with its 
volume, by which means an aramimation . may be 
made to its sp^ific gravity. Pive degrees of this 
mode of estimating the weight of mioenus have been 
assumed. 

.1. Bupernataot, such minerals as swim- in. water, as 
qaphtha, mountain cork. 

2. Light, such minerals as have a specific gravity be- 
tween i^^ooo.and 2.^0, ^taking water.at i^ooo) as am- 
ber, mineral pitch, and pitcoal. 

3. Rather heavy, are such mmerals as have a specific 
gravity between 2.000,, and 4.000, which is the case 
with most kinds of .stoneSt^asL amianthus, rock crystal, 
mica, fluor spar, diamond. 

.. 4. Heavy, when the speeliic gravity is from 4.00c to 
6.000, as iu most metallic ores, such as -gray copper ore, 
red hseoxitites- white lead or^ and , in some others as 
l^a^-y spar. 

5. Extremely hei^, when Che fqiecific gravity ex- 
ceeds 6.000, which includes the native metals, as native 
gold, native copper, and native 8ilver,iand some others, 
as galena, tinstone crystals, sulphurated bismuth, and vi- 
treous ail ver ere. 

Vl.^lie.smell is* characteristic of only a small nnnv* 
her of minerals. It is observed either, 

, 1. Of itself without addition, and is, 

: A. Bituminous, asWiineral pitch and naphtha. 

B. Slightly sulphureous, as in native sulphur and gray 
antimonial ore. 

; C. Bitterish, as in ochre kept close shut up for some 
time. 

«>’D. Clayey, as in yellow chalk. 

2 '. After breathing on a mineral^ which should be cold 
and breathed upon strongly and quickly, when the smell 
perceived is, 

..A. Clayey bitter, as in hornblende .and some sie- 
nites. 

3. After rubbing or striking,, when the smell enut- 
ted is, ^ 

A. Urinous, as in swinestone after rubbing. 

B. Sulphureous, as in-pyrites. 

C. Garlic, as in arsenical pyrites and White cobalt ore- 

D. Emyreumatic, as in quartz and pitcoal. 
yiL'The- taste, which is characteristic of one dass wf 

mlDerals,-on1y, viz; the salts j and it is either, 

.1. Sweetish saline, as rock salt. 

2. Sweetish astringent, as native alum. 

3. Sonrisb astringent, as native vitriol. 

4. Bitter saline, as native' Epsom salt. 

Coding skline, as native nitre. 

, 6. Lixivioua, as native alkali. 

S Urinous, as native sal ammoniac, 
eside the characters which we haveoow illustrated, 
some others are -occasieoally and suooessfbUy employed 
inJhe desorption of minerals. These Imve bmhfov^t 

under 
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and gray silver ore 5 red copper ore with native copper : ciafiRifica* 
white cobalt ore is rarely found without nickel 5 and tiou 
by attending to this circumstance, it will not be mis- ' » 

taken for arsenical pyrites. 

For the sake of brevity, Mr Kirwan, and others 
after him, have adopted a method of expressing some of 
(he characters by means of numbers. The following 
table exhibits some of these characters and correspon- 
ding numbers. 

Resplendent^ denoted by the number 4. 



rtl. MINER 

Mict. nsder the denomination of physical, chemical, and em- 

tttu- pirical characters. 

1. Fk^zicaL The most common of the physical cha- 
racters is the property which some minerals possess of 
exhibiting signs of electricity and magnetism. Some 
minerals become electric by being heated, and others 
bj friction ; and the electricity thus excited is in some 
vitreous or positive, and in others resinous or negative. 
Some minerals, too, and particularly some varieties of 
iron ore, are distinguished by being attracted by the 
magnet. Such are magnetic pyrites, and magnetic iron 
sand. By hiing a mineral so fine that the particles 
shall swim on water, and then applying a magnet, the 
slightest degree of magnetic effect may be observed. 
Among the physical properties of minerals also, may be 
reckoned the phosphorescence, which is produced by 
fnction, as in some varieties of blende \ or by exposure 
to beat, as floor spar, and some calcareous spars. To 
these characters also belongs the peculiar property of 
Lemnian earth and some other boles, which being 
thrown into water split into pieces with a crackling 
noise } and the property of some opals and other stones, 
of acquiring a higher degree of transparency when they 
are immersed in water, hence called hydrophanes. 

2. Chenucal characters . — By some simple experi- 
ments, the nature of many mineral substances may be 
easily and quickly ascertained, and particularly by 
means of acids. Thus, the nitrous acid is employed to 
discover whether a mineral effervesces, from which cha- 
racter the nature of the mineral can be more certainly 
known than by any other. Ammonia, or the volatile 
alkali, dissolves copper, and assumes a blue colour. A- 
cetic acid is successfully employed as a test of lead, 
which communicates to the acid a sweetish taste. By 
means of heat, and particularly by the use of the blow- 
pipe, much knowledge may be obtained of the nature of 
minerals. Some are volatilized } in others the colour 
is changed ; and while some are nearly fused at dif- 
ferent temperatures, others burn with a flame of pecn- 
liar colours. 

3. Empirical characters,— Kmonp, these characters, 
the roost common is the peculiar efflorescence which 
takes place in some ores. In copper ores the efflores- 
cence is green or blue ; in iron ores, brown, yellow, 
or red \ in cobalt, peach blossom red ^ and in arsensic, 
white. 

Characters for the distinction of minerals may be ob- 
tained firom the circumstance of certain minerals being 
found generally accompanying others *, as native arsenic 
with orpiment ^ gray copper ore with copper pyrites. 



Shining 3. 

Weakly shining 2. 

Glimmering i. 

Dull o. 

Fragments^ when the form is indeterminate. 

Very sharp-edged 4. 

Sharp-edged 3. 

Bather sharp-edged 2. 

Bather blunt 1. 

Perfectly blunt o. 

Transparency, 

Transparent 4. 

Semitransparent 3. 

Translucent 2, 

Translucent at the edges i. 

Opake O. 



Hardness, 

Of chalk, denoted by q. 

Yielding to the nail 4, 

May be scraped with a knife 5. 

Yields more difficultly to the knife 6. 



Scarcely yields to the knife 7. 

Does not give fire with steel 8, 

Gives feeble sparks with steel 9. 

Gives lively sparks lO, 



But it is obvious that this abridged mode of expres- 
sing these characters, by means of numbers, can only be 
advantageously employed by those who have made them- 
selves quite familiar with ^e different numbers corres^ 
ponding to the different shades of character, and who 
can thus recollect them with facility and precision. To 
others this method of description, by requiring constant 
reference to the explanation, may prove rati^r embar- 
rassing, so that what is gained in brevity may be lost in 
perspicuity. We propose, therefore, still to retain the 
verbal mode of expression in preference to the numerical. 



Table of Minerals arranged in the order of their Genera and Species, each Genus being 
divided into Families or Groupes, the characters of which latter are derived from their 
external properties according to the method of Werner. 



Firit Class. 

EAKTHS & STONES- 

I. Diamond Genus. 
l>iainood. 

II. Zircon Genus. 
2ircon. 

Alyacinth. 

VoL. XIV. Part I. 



III. Siliceous Genus. 

Chrysolite Family. 
ChiysoberyL 
Chrysolite. 

Olivine. 

Coccolite. 

Augite. 

Vesuvian. 



Gdmet Family. 
Leucite. 

Melanite. 

Garnet. 

а. Precious. 

б , Conunon. 

c, Bohemian or Pyropc. 
Grenatite or Staurolke. 

T 



Ruby Family. 
Ceylanite. 

Spinelle. 

Sapphire. 
Corundum. 
Adamantine spar. 
Emery. 



Schorh 
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Clastifioa- Schorl Family, 
tioo. Topaz. 

' V * Pyrophysalite. 

Euclase. 

Emerald. 

Beryl. 

Schorllte. 

Schorl. 

a. Common. 

b, Electric or Tourma- 
line. 

Pistazite. 

Zoisite. 

Axinite or Thnmerstone. 

Qjuart% Family. 
Quartz. 

a. Amethyst. 

Common. 

Fibrous. 

b. Rock crystal. 

c. Rose-coloured or milk 



quartz. 

d. Common quartz. 

e. Prase. 

f. Ferru^ous quartz, 

or iron flint. 
Homstone. 

a. Spiinterr* 

b. Conchoidal. 

c. Liraiform. 

Flinty riate. 

a. Common. 

b. Lydian stone. 

Flint. 

Calcedony. 

a. Common. 

b, Camelian. 

Opal. 

a. Precious. 

A Common. 

d. Ltgnifoim. 

Menilite. 

Jasper. 

a. Egyptian. 

b. Ribband. 

c. Porcelain. 
d* Common^ 

e. Agate. 

/Opal. 

Heliotrope or Bloodstone. 
Chrysoprase. 

Plasma. 

Cats eye. 

Pitchstone Family. 
Obsidian. 

Pitchstone. 

Pearlstone. 

Pumice. 

Zeolite Family. 
Prehnite. 

a. Fibrous. 

b. Foliated. 

Zeolite. 
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c. Radiated 7 c.*ik% 

d. FoH.ted 

Cubizite, Chabasie or A- 
nalcime. 

Cross-stone, Staurolite. 
Laumonite. 

Dipyre. 

Natrolite. 

Azurite. 

Lazulite. 

Hydrargillite. 

Feldspar Family. 
Andalnsite. 

Feldspar. 
a, Adularia. 

A Labradore stone. 

c. Common feldspar. 

d. Compact. 

r. Hollow spar, chiasto*> 
lite. 

Scapolite. 

Arctizite or Wemerite. 
Diaspore. 

Spodumene. 

Meionite. 

Sommite. 

Ich thyopbthalmite. 

IV. Ar!gillac£Ous Gen. 

Clay Family. 
Native alnmtna. 

Porcelain earth. 

Common clay, 
a. Loam. 



Pipe clay. 

c. Potters clay. 

d. Variegated clay. 

e. Slaty clay. 
Claystone. 

Adhesive slate. 
Polishing slate. 
Tripoli. 

Floatstone. 

Alum stone. 

Clay Slate Family. 
Aluminoos schistus. 

a. Common. 

b. Shining. 
Bituminous schistus. 
Drawing slate. 

Whet slate. 

Clay slate. 

Mica Family. 
Lepidolite. 

Mka. 

Finite. 

Potstone. 

Chlorite. 

a. Earthy. 

b. Conunen. 

c. Foliated. 
d» Schistose. 

Trap Family. 
Hornblende. 

а. Common. 

б. Basaltic. 



r. Labradore. 

d. Schistose. 

Basalt. 

Wacken. 

Phonolite or Clinkstone. 
Lava. 

Lithomarga Family. 
Green earth. 

Lithomarga. 
o. Friable. 

A Indurated. 

Rock soap. 

Umber. 

Yellow earth. 

V. Magnesian Genus. 

Soap Stone Family. 
Native magnesia. 

Bole. 

Sea froth. 

Fullers earth. 

Steatites. 

Figure stone. 

Talc Family. 
Nephrite. 
a. Common. 

A Axe-stone. 
Serpentine. 
a. Common. 

A Precious. 
Schillerstone. 

Talc. 

a. Earthy. 

A Common. 

c. Indurated. 

Asbestus. 

n. Mountain cork. 

A Amianthus. 

e. Common asbestos. 

d. Ligniform asbestus. 
Actynolite Family. 

Cyanite. 

Actynolite. 
a. Asbestous. 

A Common, 
c. Glassy. 

Tremolite. 
a, Asbestous. 

A Common, 
c. Glassy. 

Smaragdite. 

Sahlite. 

Schalstone. 

VL Calcareous Genus. 

FamDy of Carbonates, 
Agaric mineral. 

Chalk. 

Limestone. 

a. Compact. 
of. Common. 

hi. Oolite or roe-stone. 

b. Foliated. 

d. Granular. 

A. Calcareous spar. 

c. Fibrous. 



Parti, 

d. Common. Cksnici. 

A. Calcareous sinter, tioo. 
d. Pisolite or pea-stone, 
Calcareous tufa. 

Foam earth. 

Slaty spar. 

Arragonite. 

Brown spar. 

Dolomite. 

Rhomb or bitter spar. 
Swinestone. 

Marl. 
a. Earthy. 

A Indurated. 

Bituminous marl slate. 

Family of Phosphatfs, 
Apatite. 

Asparagus stone. 

Phosphorite. 

Family of Fh/ata, 

Fluor. 
a. Earthy. 

A Compact. 
c, Fluor spar. 

Family of Sulphates, 

Gypsum. 
a. Earthy. 

A Compact. 

c. Foliated. 

d. Fibrous. 

Selenite. 

Anhydrite. 

Cube spar. 

VII. Barytic Genus. 

Family of Carbonates, 
Witherite. 

Family of Sulphates, 

Heaiy spar. 

0 . Earthy. 

A Compact. 

c. Granular. 

d. Foliated. 

e. Common. 

f. Columnar. 

g. Fibrous. 

h. Bolognian. 

VIII. Strontian Genus. 

Family of Carbonates, 
Strontites. 

Family of Sulphates, 
Celestine. 
a. Fibrous. 

A Foliated. 

Second Class. 

SALT& 

L Genus Sulphates. 

Native vitrioL 
Native alum. 

Mountain butter* 

Capillary salt. ' 

Native Jkpsom salt. 

Native Glauber salt. 

H. 
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Art I. 

(3,,^ II. Genus NiTitATRs, 
doi. Native nitre. 

III. Genus Muriates. 
Rock salt. 

a. Foliateii. 

b. Fibrous. 

Set salt 

Native sal ammoniac. 

IV. Genus Carbonates. 
Native soda. 

Native magnesia. 

V. Genus Borates. 
Boracite. 

VI. Genus Fluates. 
Cryolite. 

Third Class. 
COMBUSTIBLES. 

I. Genus Sulphur. 
Native sulphur. 

4 L Common. 

b. Volcanic. 

II. Bituminous Genus. 
Petroleum, or mineral oil. 
Mineral pitch. 

a, £la^. 

b, Earthr. 

c, Slmgg^. 

Amber. 

e. White. 
b. Yellow. 

Brown coal. 

a. Common. 

b. Bituminous wood. 

c. Earth coal. 

d. Alum earth. 

f. Moor coal. 

Black coal. 

а. Fitch coal. 

б . Columnar coal, 
r. Slaty coal. 

d, Cannel coal. 

e. Foliated coal. 

/ Coarse coal. 

Coal blende. 

а, Conchoidal. 

б , Slaty. 

111 . Graphite Genus. 
Graphite. 

а. Scaly. 

б , Compact. 

Mineral charcoal. 

Fourth Class. 
METALLIC ORES. 

I. Platina Genus. 
Native platina. 

II. Gold Genas. 
Native gold. 

n. Gfdden yellow. 

A. Brass yellow. 

c. Grayish yellow. 

III. Mercury Genus. 
Native mercury. 

Native amalgam. 
Corneous ore of mercury. 



Liver ore of mercury, 
n. Compact. 

A. Slaty. 

Cinnabar. 
a. Common. 

A. Fibrous. 

IV. Silver Genus. 
Native silver. 

a. Common. 

A. Auriferous. 
Antinionial silver ore. 
Arsenical silver ore. 
Corneous silver ore. 

Sooty silver ore. 

Vitreous silver oie. 

Brittle vitreous silver ore. 
Red silver ore. 
a. Dark red. 

A. Bright red. 

White silver ore. 

Black silver ore. 

V. Copper Genus. 
Native copper, 
yitreous copper ore. 

Compact. 

A. Foliated. 

Variegated copper ore. 
Copper pyrites. 

White copper ore. 

Gray copper ore. 

Black copper ore. 

Red copper ore. 
n. Compact. 

A. Foliated. 
c. Capillary. 

Brick red copper ore. 
n. Earthy. 

A. Indurated. 

Emerald copper ore. 
Azure copper ore. 
a. Earthy. 

A. Indurated. 
Malachite. 
a. Fibrous. 

A. Compact. 

Green copper ore. 
Ferruginous green copper 
ore. 

a. Earthy. 

A. Slaggy. 

Micaceous copper ore. 
a. Foliated. 

A. Lenticular. 

Muriate of copper. 

VI. Iron Genus. 
Native iron. 

Iron pyrites. 
a. Common. 

A. Radiated. 

c. Capillary. ^ 

d. Hepatic. 

Magnetic pyrites. 
Magnetic iron ore. 

a. Common. 

A. Arenaceous. 

Specular iron ore. 



a. Common, 
cf. Compact. 

A'. Foliated. 

A. Micaceous iron ore. 
Red iron ore. 

0. Red iron froth. 

A. Compact. 

c. Red haematites. 

d. Red ochre. 

Brown iron ore. 

a. Brown iron froth. 

A. Compact. 

c. Brown haematites. 

d. Brown ochre. 

Sparry iron ore. 

Black iron ore. 

a. Compact. 

A. Black haematites. 
Argillaceous iron stone. 

0. Red chalk. 

A. Columnar argillace« 
ous iron stone. 

c. Granular. 

d. Common. 

e. Reniform. 

f. Pisiform. 

Bog iron stone. 

0. Morassy, 

A. Swampy, 
r. Meadow. 

Blue earthy iron stone. 
Green earthy iron stone. 

VII. Lead Genus. 
Galena. 

0. Common. 

A. Compact. 

Blue lead ore. 

Brown lead ore. 

Black lead ore. 

While head ore. 

Green lead ore. 

Red lead ore. 

Yellow lead ore. 

Native sulphate of lead. ' 
Earthy lead ore. 

0. Friable. 

A. Indurated. 

VIII. Tin Genus. 
Tin pyrites. 

Common tinstone. 
Grained tin ore. 

IX. Bismuth Genus. 
Native bismuth. 

Vitreous bismuth. 

Ochre of bismuth. 

X. Zinc Genus. 
Blende. 

a. Yellow. 

A. Brown, 
c. Black. 

Calamiue. 

0 . Compact. 

A. Foliated. 

XI. Antimony. 
Native antimony. 

Gray ore of antimony. 

Ta 
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0. Compact* Clastifica- 

A. Foliated. 

c. Radiated. 

d. Plumose. 

Red ore of antimony. 

White ore of antimony. 

Ochre of antimony. 

XII. Cobalt Genus. 

White cobalt ore. 

Gray cobalt ore. 

Shining cobalt ore. 

Black cobalt ochre. 

0. Friable. 

A. Indurated. 

Brown cobalt ochre. 

Yellow cobalt ochre. 

Red cobalt ochre. 

0. Earthy. 

A. Radiated. 

XIII. Nickel Genus. 
Copper-coloured nickel. 

Nickel ochre. 

XIV. MANGANESEGcnus. 

Gray ore of manganese, 

0. Radiated* 

A. Foliated, 
r. Compact. 
d. Earthy. 

Black ore of manganese. 

Red ore of manganese. 

XV. Molybdena Genas. 

Sulphuret of molybdena. 

XVI. Arsenic Genos. 

Native arsenic. 

Arsenical pyrites. 

0, Common. 

A. Argentiferous. 

Orpiment. 

0. Yellow. 

A. Red. 

Native oxide of arsenic. 

XVII, Tungsten Genus. 

Wolfram. 

Tungstate of lime. 
XVIILTitanium Genus* 
Menachanite. 

Octahedrite. 

Titanite. 

Nigrine. 

Brown ore. 

Iserine. 

XIX. Uranium Genus. 

Pitchy ore. 

Micaceous uranite. 

Uranite ochre. 

XX. Tellurium Genusj 
Native tellurium* 

Graphic ore. 

Yellow ore. 

Black or foliated ore. 

XXL Chromium Genus. 

Needle ore. 

Ochre of chromium. 

XXII. CoLUMBiuM Gen. 

XXIII. TaNtalium Gen. 

XXIV, Cerium Genus. 

1. Genus. 
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Diamond 

. ^ I. Genus. DIAMOND. 

One Species. Diamond. 

Id, Kirwin, I. 393. Le Diamant, Brocbant, II. 133. 
Hauy, III. 287. 

Essential Scratches all other minerals. 

External characters,^\.\& most common colours are 
grayish white and yellowish white; smoke gray and 
yellowish gray; clove hrown; sometimes asparagus 
green, passing to pistachio green and apple green ; 
sometimes a wine yellow and citron yellow, and also 
blue and rose red. 

When the diamond is cut, it presents a splendid and 
varied play of colours, which is one of its most striking 
characters. 

It is found sometimes in rounded grains, which are 
supposed to have been crystals with the edges worn ; 
but it is most frequently met with crystallized. 

The primitive form is a regular octahedron, the in> 
tegrant molecule a regular tetrahedron ; but the form 
which it commonly assumes is the spheroidal, with 48 
curvilineal faces, six of which correspond to the same 
face of the primitive octahedron. Besides this form 
there are various others, as the double three-sided py- 
ramid, the dodecahedron, &c. All the modifications 
of the c^stals of the diamond, Haiiy observes, seem to 
be the effects of its tendency to crystallize in a regular 
figure of 48 plane faces, which, it it ever has existed, 
has not yet been discovered ; and it is easy to conceive 
that this form would be produced by intermediate decre- 
ments on all the angles of the nucleus ; but the devia- 
tions from this form seem to have been occasioned by 
its precipitate formation. 

The external lustre is from four to one; internal 
four. The fracture is straight foliated, with a fourfold 
cleavage, parallel to the faces of the octahedron ; trans- 
parency four to three ; hardness ten ; brittle ; specific 
gravity 3.518 to 3.600. Becomes positively electric 
by friction, even before it is polished. 

Chemical charactci\ — When exposed to a sufficient 
temperature, it is entirely consumed. This has been 
fully ascertained by the experiments of modern che- 
mists, from which it is concluded, that the diamond is 
entirely composed of pure carbone. See Chemistry. 

Mr Boyle was the first, according to Henckel, who 
subjected the diamond to the action of heat, and in his 
experiments be found that it exhaled very copious and 
acrid vapours. This was about the year 1673 ’ 
in the year 1694 the experinoent was repeated by the 
order of Cosmo 111 . grand duke of Tuscany. Diamonds 
were exposed to the beat of the powerful burning glass 
of Tschimhauseii, the action of which was even aided 
by means of another burning glass ; and about the end 
of 30 seconds a diamond of 20 grains lost its trans- 
parency, separated into small pieces, and was at last 
entirely dissipated. The same experiment was repeated 
on other diamonds, always with the same result, and 
without exhibiting the least sign of fusion. Newton, 
in his treatise on Optics, has placed the diamond among 
combustibles, supposing that it is a coagulated unctu- 
ous substance. He had been led to this by observing 
its extraordinary refractive power, which in combusti- 
ble bodies he found to be in a ratio considerably higher 

I 
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than their density. According to this general law be 
concluded, that the diamond as well as water contained tioa. 
an inflammable principle, both of which have since '"•v ^ 
been verified. Newton’s treatise was not published 
till 1 704 ; but it appears that part of it was composed 
and read to the Royal Society in the year 1673, ncirly 
20 years before the Florentine experiments were made. 

But nearly 70 years before this latter period, Boetius 
de Boodt, in bis History of Stones, appears to hare 
been perfectly satisfied, from an experiment which he 
describes, that the diamond was of an inflammable na- 
ture. This document, which we presume will gratify 
the curiosity of many of our readers, is too singular to 
be omitted. ‘‘ Misti x deinde calefieri parum, quemad- 
modum et adamas debet, idque, ut Impasitus ac supra 
positos mastici statiro illi unione vera uniatur, ac vivos 
undique radios a se jaceat. Hanc unionem respnunt 
alim omnes gemmse dlaphanae— cur vero legitimus ada- 
mas solus tincturam illam recipiat, alise gemmse non, 
difficile est scire. Fxistimo mutuum ilium et amicom 
amplexum propter simUitudinem aliquam quam habent 
in materia et qualitaiibus ; hoc est, tota utriusqoe Da- 
tura fieri, quod itaque mastix qtue igneee naturetest ada- 
mant! facile jungi possit, signum est 3 id propter mt- 
terise similitudinem fier , ac adamantis wnateriam ig^ 
neam^ et sttlphuream esse^ atque ipsius humidum intrio- 
sicum et primogenium enjus beneficio coagulatos est, 
plane fuisse oleosum et i^nevm^ aliarum vero gemmanim 
aqueum.— -Non mirum itaque si pinguis, oleosa, et ignea 
masticis substantia illi absque visus termino adpingi et 
applicari, aliis vero gemmis non possit.” Boetius de 
Boodt^ Gent, et Lapid, Hist, Hanovlse, 1 609. 4to. lib. 
ii. cap. 1. 

For the sake of the English reader we shall translate 
this curious document. If mastich and the diamond 
be exposed to heat, and brought into contact, they 
enter into perfect union, and emit a very lively flame, 
which does not take place in any other gem. But wbtt 
is the reason that the diamond alone possesses this pro- 
perty ? I am of opinion that this mutual combiaatioa 
arises from a certain resemblance which each of the 
substances possesses in its nature and properties : on this 
account, therefore, the mastich, which is of a combusti- 
ble nature, may be united to the diamond from a simi- 
larity in their nature, which shows that the diamond is 
composed of combustible and sulphureous matter ; and 
that the humid and original particles of its composition, 
b^ means of which it was coagulated, or assumed a so- 
lid form, have been decidedly of an oily and in/lamma- 
hlc nature, while those of other gems have been of an 
aqueous nature. It is not, therefore, surprising that the 
fat, oily, and combustible substance of mastich may 
enter into intimate union with the diamond, but cannot 
be combined with other gems.” 

Localities^ &.C.— The diamond is found in varioos 
places of the East Indies, as in the provinces of Gol- 
coiida and Visapour, in the peninsula of Hither India; 
and in the kingdoms of Fegu and Siam, in the penb- 
sula of Farther India, and nearly, it is observed, in the 
same degi*ee of latitude. In 1728 the diamond was 
discovered in Brasil, in the district of Serro-do-Frio, 
which is situated in the same southern latitude as the 
countries which pi'oduce the diamond on the north side 
of the equator. The native repository of the diamond, 
so far as is known, is a ferruginous soil, but whether it 
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cWfica- be produced on tbe spot where it is discovered, or have 
tioo* been transported from tbe place of its origin, has not 

' been ascertained. It is found also in veins hlled with 

soil of a similar uatnre. We shall here add a short his- 
toi7 of the diamond mines. 

Bitfioid 'i'be diamond mines are found only in the kingdoms 

■iiKs. of Golconda, Visaponr, Bengal, the island of Borneo, and 

Brasil. There are four or five mines, or rather three 
mines and two rivers, whence diamonds are obtained. 
Tbe mines are, i. That of Haolcomla, in the province of 
Camatica, five days journey from Golconda, and eight 
from Visapour. It has been discovered about 200 years. 
2. That of Gani, or Coulour, seven days journey from 
Golconda eastward. It was discovered 150 years ago 
by a peasant, who digging in the ground found a na* 
tnral fragment of 25 carats. 3. That of Soumelpour, 
a large town in the kingdom of Bengal, near the Dia* 
inond-mine. This is the most ancient of all : it should 
rather be called that of Gono/, which is tbe name of 
the rirer, in tbe sand whereof these stones are found. 
4. Tbe fourth mine, or rather tbe second river, is that 
of Soccodan, in the island of Borneo ^ and, 5. That of 
Serro-do-Fno in Brasil. 

Dianumd-mine of Raolconda. — In the neighbour- 
hood of this mine the earth is sandy, and full of rocks 
and copse- wood. In these rocks are found several lit- 
tle veins of half and sometimes a whole inch broad, out 
of which the miners, with a kind of hooked irons, 
draw the sand or earth wherein the diamonds are \ 
breaking the rocks when tbe vein terminates, that the 
track may be found again, and continued. When a 
sufficient quantity of earth or sand is drawn forth, they 
wash it two or three times, to separate the stones. The 
miners work quite naked, except a thin linen cloth 
before them ^ and besides this precaution, have likewise 
inspectors, to prevent their concealing diamonds, which, 
however, they frequently find means to do, by watching 
opportunities when they are not observed, and swallow- 
ing them. 

Diamond-mine of Gani or Coulour.— In this mine are 
found a great number of diamonds from 10 to 40 ca- 
rats, and even more. It was here that tbe famous dia- 
mond of the Great Mogul, which before it was cut 
weighed 793 carats, was found. The diamonds of this 
mine are not very clear : their water is usually tinged 
with the quality of the soil \ being black where that is 
marshy, red where it partakes of red, sometimes green 
and yellow, if tbe ground happen to be of those colours. 
Another defect of some consequence is a kind of greasi- 
oess appearing on the diamond, when cut, which takes 
off part of its lustre.— There are usually no less than 
60,000 persons employed in this mine. 

When the miners have found a place where they in- 
tend to dig, they level another somewhat bigger in the 
neighbourhood thereof, and inclose it with walls about 
two feet high, only leaving apertures from space to 
space, to give passage to the water. After a few su- 
perstitious ceremonies, and a kind of feast which the 
master of the mine makes for the workmen, to encou- 
rage them, every one goes to his business, tbe men 
digging the earth in the place first discovered, and the 
women and children carrying it off into the other 
walled round. They dig a few feet deep, and till 
such time as they find water. Tlien they cease dlg- 
ging^ and tbe water thus found serves to wash the 
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earth two or three times, after wliich it is let out at Diamond 
an aperture reserved for that tiid. This earth being genus, 
well washed, and well dried, they sift it in a kind of 
open sieve, and lastly, search it well with the bands to 
find the diamonds. This mine is in a plain of aboit 
one league and a half in extent, hounded on one side 
by a river, and on the other by a range of lofty moun- 
tains, which form a semicircle. It is said that the nearer 
the digging is carried to tbe mountains, the diamonds 
are the larger. 

Diamond-mine of Soumelpour, or river Goual.— 
Sonmelpbur is a considerable town near the river Goual, 
which runs into the Ganges. It is from this river that 
all our fine diamond points, or sparks, called natural 
spenrht^ are brought. They never begin to seek for 
diamonds in this river till after the great rains are over, 
that is, after tbe month of December \ and they usually 
even wait till the water is grown clear, which is not be- 
fore January. The season at hand, eight or ten thou- 
sand persons, of all ages and sexes, come out of Soumel- 
pour and tbe neighbouring villages. Tbe most expe- 
rienced among them search and examine the sand of 
the river, and particularly where it is mixed with py- 
rites, going from Soumelpour to the very mountain 
whence it springs. When all the sand of the river, 
which at that time is very low, has been well examin- 
ed, they proceed to take up that wherein they judge 
diamonds likely to be found ^ which is done after the 
following manner: They dam the place round with 
stones, earth, and fascines, and throwing out the water, 
dig about two feet deep : tbe sand thus got is carried 
into a place walled round on the bank of the river. 

The rest is performed after the same manner as at other 
mines. 

Diamond-mine in the island of Borneo, or river of 
Succudan. — We are but little acquainted with this 
mine ^ strangers being prohibited from having access to 
it : though very fine diamonds have been brought to Ba- 
tavia by stealth. They were formerly imagined to be 
softer than those of the other mines \ but experience 
shows they are in no respect inferior. 

Diamond-mine of Serro-do-Frio.— A description of 
tbis mine was given by D^Andrada in 1 792, to the Na- 
tural History Society of Paris. Tbe mine is situated 
to the north of Villa Rica, in the 18th degree of sooth 
latitude. The whole country in which the diamonds 
are found abounds with ores of iron j and the stratum 
of soil, immediately under the vegetable soil, contains 
diamonds disseminated in it, and attached to a gaugue 
or matrix which is more or less ferruginous y but they 
are never found in veins. 

W^hen this mine was first discovered, the searching for 
diamonds was so successful, that the Portuguese fleet 
which arrived from Rio de Janeiio in 173® brought no 
less than 1 146 ounces of diamonds. This unusual quan- 
tity introduced into tbe market immediately reduced the 
jirice j and to prevent this circumstance recurring, the 
Portuguese government determined to limit tbe number 
of men employed in the mines. 

As the diamond is the hardest of all substances, it Method of 
can only be cut and polished by itself. To bring it cutting and 
to that perfection which augments its price so consi- P^bshing 
derably, the lapidaries begin by rubbing several against *^‘^®°‘**'* 
each other, while rough y after having first glued them 
to tbe ends of two wooden blocks, thick enough to be 

held 
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Diamond Iiand. It is this powder thus rubbed off 

genus, the stones, and ixcelvcd in a little box for the purpose, 

» “ that serves to grind and polish them. 

Diamonds are cut and polished by means of a mill, 
which turns a wheel of soft iron sprinkled over with 
diamond-dust mixed with oil of olives. The same 
dust, well gi*ound, and diluted with water and vine- 
gar, is used in the sawing of diamonds •, which is 
performed with an iron or brass wire, as fine as a hair. 
Sometimes, in lieu of sawing the diamonds, they cleave 
them, especially if there be any large shivers in them. 

The method of cutting and polishing the diamond 
was not discovered till the 15th century. The dia- 
monds which wel*e employed as ornaments before that 
period,, were in their rough and natural state. The 
invention is ascribed to Louis Berguen, a native of 
Bruges, who in the year 1476, cut the fine diamond of 
Charles tlie Bald, duke of Burgundy, which he lost the 
same year at the battle of Morat. This diamond was 
then sold for a crown, but afterwards came into tbe 
possession of tbe duke of Florence. 

Tbe first water in diamonds means the greatest pu- 
rity and perfection of their complexion, which ought to 
be that of the purest water. When diamonds fall short 
of this perfection, they are said to he of the second or 
third water, Stc. till the stone may be properly called a 
coloured one. 

Of ettimat- The value of diamonds is estimated by Mr Jefferies 
by the following rule. He first supposes the value of 
a rough diamond to be settled at 2I. per carat, at a 
medium *, then to find tbe value of diamonds of 
greater weights, multiply the square of their weight 
by 2, and the product is tbe value required. E. g. to 
find the value of a rough diamond of two carats : 
2X 2=4, the square of the weighty which, multiplied 
by two, gives 81 . the true value of a rough diamond 
of two carats. For finding the value of manufactured 
diamonds, ho supposes half their weight to be lost in 
manufacturing them *, and therefore, to find their value, 
we must multiply the square of double their weight 
by 2, which will give their true value in pounds. Thus, 
to find the value of a wrought diamond weighing two 
carats 5 we first find the square of double the weight, 
viz. 4X4=165 then 16x2=32. So that the true 
value of a wrought diamond of two carats is 32I. On 
these principles Mr Jefferies has constructed tables of 
the price of diamonds from i to 100 carats. 

Celebrated greatest diamond ever known in the world is 

diamonds, one lielonging to the king of Portugal, which was 
found in Brasil. It is still uncut : and Mr Magellan 
informs us, that it was of a larger size 5 but a piece 
waa cleaved or broken off by the ignorant countryman, 
who chanced to find this great gem, and tried its hard- 
ness by the stroke of a large hammer upon the anvil. 

This prodigious diamond weighs 1680 carats: and 
although it is uncut, Mr Rom6 de Tlsle says, that it is 
valued at 224 millions sterling; which gives the esti- 
mation of 79,36 or about 80 pounds sterling for each 
carat: viz. for the multiplicand of the square of its 
whole weight. But even in case of any error of the 
press in this valuation, if we employ the general rule 
above mentioned, this great gem must be worth at least 
5,644,800 pounds sterling, which are the product of 
1680 by two pounds, viz. mudi above five millions 
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and a half sterling. But this gem is supposed by some cksdib. 
to be a white topaz. tioo 

The famous diamond which adorns tbe sceptre of ^ 
the empress of Russia under the eagle at the top of it 
weighs 779 carats, and is worth at least 4,854,728 
pounds sterling, although it hardly cost 135,417 gui- 
neas. This diamond was one of tbe eyes of a Mala* 
barian idol, named Scharingkam. A French grenadier, 
who had deserted from the Indian service, contrived 
so well as to become one of tbe priests of that idol, 
from which be had the opportunity to steal its eye : he. 
run away to tbe Fnglish at Trichinopoly, and thence 
to Madras. A ship-captain bought it for twenty 
thousand rupees : afterwards a Jew gave seventeen or 
eighteen thousand pounds sterling for it : at last a 
Greek merchant named Gregory Sufifras^ offered it to 
sale at Amsterdam in the ^ear 1760 : and Prince Or- 
loff made this acquisition tor hb sovereign the empress 
of Russia. This diamond is of a flattened oval form and 
of tbe size of a pigeon's egg. 

The diamond of the Great Mogul is cut in rose; 
weighs 279V7 carats, and it is worth 380,000 gtdneas. 

This diamond has a small flaw undenieath near the 
bottom : and Tavernier, page 389, who examined it, 
valued the carat at 150 French livres. Before this 
diamond was cot, it weighed 793^ carats, according to 
Rom6 de I’lsle : but Tavernier, page 339, of his se* 
cond volume, says that it weighed 900 carats before 
it was cut. If this be the very same diamond, its loss 
by being cut was very extraordinary. 

Another diamond of the king of Portugal, which 
weighs 21 c carats, is extremely fine, and is worth at 
least 369,800 guineas. 

The diamond of the graud duke of Tuscany, now 
of tbe emperor of Germany, weighs 1397 carats ; tod 
is worth at least 109,520 guineas. Tavernier says, 
that this diamond has a little hue of a citron colour ; 
and he valued it at 135 livres toumoises tbe carat. 
Robert de Berquen says, that this diamond was cut 
into two : that the grand Turk had another of the 
same size : and that there were at Bisnagar two large 
diamonds, one of 250 and another of 140 carats. 

The diamond of the late king of France, called the 
Pitt or Regent^ weighs 136^ carats : this gem is worth 
at least 208,333 guineas, although it did not cost above 
the half of this sum. Patrin says, that it is believed to 
be at Berlin, (I. 226.) and we may add, that it has pro- 
bably been carried back to France among other spoils. 

The other diamond of the same monarch, call- 
ed the Sanry, weighs 55 carats ; it cost 25,000 gui- 
neas : and Mr Duten says, that it is worth much above 
that price. 

Brilliant Diamond^ is that cut in faces both at top 
and bottom ; and whose table, or principal face at top, 
is flat. To make a complete square brilliant, if the 
rough diamond be not found of a square figure, it must 
he made so ; and if tbe work is perfectly executed, the 
length of the axis will be equal to the side of the square 
base of the pyramid.— Jewellers then form the tabic 
and collet by dividing the block, or length of the axil, 
into 18 parts. They take V? from the upper part, and 
tV from the lower. This gives a plane at tt distance 
from tbe girdle for tbe table ; and a smaller plane at 
-rV distance from the collet ; the breadth of which will 

be 
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OtiaSc»- be 7 of the breadth of the table. In tbU state the stone has been found in Norway, in a rock composed of feld- 
tioo. is gaud to be a complete square table diamond.— The spar and hornblende. 

brilliant is an improvement on the table-diamond, and Uses.—TUc zircon is employed as a precious stone, 
\ras intreduced within the 17th century according to and particularly as an ornament in mourning. 

Mr Jefferies. 

2. Species. Hyacinth. 



Zircon 

genus. 



II. Genus. ZIRCON. 

1. Species. Zircon. 

/(WgofI, Kirw. I. 257. Zircon^ Haiiy. II. 465. I<L 

Brochaot, L 159. 

Essen. CAor.— Its specific gravity about 4.4 ; the 
joints natural, some of which are parallel, and others 
are oblique to the axis of the crystals. 

Ester. C^r.— Colours reddish and yellowish, green- 
ish, greenish yellow, and whitish. The colour in gene- 
ral varies from green to gray, and is most commonly 
pale; and the polished stone exhibits in some degree 
the play of colours of the diamond. 

It is found in rounded, angular, or flattened grains, 
or in small angular fragments with notched edges, and 
also crystallized. The primitive form is an octahedron 
with isosceles triangles, and the integrant molecule is 
an irregular tetrahedron. The following are the most 
common forms of its crystals. 

1. A prism with four rectangular faces, each base of 
which has a pyramid with four faces placed on the four 
lateral faces, which terminates sometimes in a line, but 
most frequently in a point. 

2. lie preceding crystal, in which the opposite late- 
ral edges of the prism are truncated. 

3. The crystal (i.) in which the edges of the faces 
of the pyramid are bevelled. 

4. The crystal (1.) having the lateral edges of 
the prism, and the summit of the pyramid trun- 
cated. 

5. The crystal (i.) in which the angles between the 
prism and the pyramid are bevelled. 

6. A prism with four facet, having the two opposite 
narrow, and the two others broad. 

7. A double pyramid with four faces, with the edges 
of the common base truncated. 

8. The perfect octahedron with obtuse angles. 

The crystals are commonly small ; the surface smooth, 
bat that of the angular fragments is rough. Lustre, 3 
and 4 ; internal lustre 4 and 3 ; somewhat vitreous, or 
approaching to that of the diamond. Fracture imper- 
fect or flat concfaoidal ; fragments, q. Transparency, 4, 
3. Causes double refraction. Hardness, 9 ; brittle. 
Spec. grav. 4.416 to 4.4700. 

Chem. Char . — Infusible by the blow-pipe without ad- 
dition, but with borax it forms a transparent colourless 
gla^. The following are its constituent parts. 



Zirconia, 


70 


Silica, 


26^ 


Iron, 


1 


Loss, 


3 




100 



Localities.^The zircon was first found in Ceylon, ac- 
companied with crystals of spinelle and tourmaline, in a 
river near the middle of the island ; and more lately it 



Jr/. Kirw. I. 257. Zircon^ Haiiy, II. 465. DHyacinthc^ 

Brochant, I. 163. 

Essen. C 4 or.— The same as the first species. 

Ester C 4 ar.— The most common colour is what is 
called hyacinth red, blood red, and yellowish brown. 

It is found in rounded grains, and frequently in cry- 
stals, the primitive form 01 which is the same as the first 
species. The crystals are, 

J . A prism with four faces. 

2. The same slightly truncated on its edges. 

3. The double pyramid with four faces, or a very ob- 
tuse octahedron, which is a rare variety. 

4. A prism with six faces, each base of which is ter- 
minated by an acumination with three faces, placed al- 
ternately on the three lateral edges, forming the rhom- 
boidal dodecahedron. 

The crystals are commonly small, the surface smooth;, 
external lustre, 3, 4 ; internal, 4 ; greasy, fracture 
straight foliated ; cleavage double, rectangular ; frag- 
ments, 3 ; transparency, 4, 2 ; causes double refraction; 
hard and brittle; unctuous to the touch when cut; 
spec. grav. 4.385 to 4.620. 

Chem. CAor.— By the action of the blow-pipe the 
hyacinth loses its colour, but retains its transparency. 
It is infusible without borax, which converts it into a 
transparent colourless glass. 

Constituent Parts. * 

From Ceylon. From Kspoillj, 

ZIrconIa, 70 64.5 66 

Silica, 25 32 31 

Oxide of iron, 0.5 2 2 

Loss, 4.5 1.5 I 

100 Klap. looVauq. lOoVauq. 

ZocoAVfrr.— It is found in Ceylon in similar situations 
with the former ; in Brazil, Bohemia, and in the rivulet 
Expailly, in Velay in France ; and also in the neigh- 
bourhood of Pisa ID Italy. 

Uses.— As it is susceptible of a fine polish, the hya- 
cinth has been ranked among precious stones. 

Jtemarks.— The analogy between the crystalline 
forms of the zircon and hyacinth ; their double refrac- 
tion ; the similarity of their other characters, and parti- 
cularly the results of chemical analysis, have led Haiiy 
to form them into one species. 

A variety, under the name of cinnamon stoncy has 
been considered as a distinct species ; but the differences 
are so very slight, that it may be included in the descrip- 
tion of the preoeding. 

HI. Genus. SILICEOUS, 
j. Species. Chrtsobertl. 

Id’. Emm. Wid. Lenz. Kirw. Chrysopale^ Lam. Cy- 

mophane, Haiiy. 

Ester. Char.— The colour is an asparagus green ; 

passing 
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Sittceoul passing sometimes to a greenish white, and sometimes to 
genus, an olive green ^ sometimes bright brown and yellowish 
~ brown, passing to yellowish gray j affords a feeble 
change of colour from bluish to milky white. 

It is fouud in angular or rounded ^ins, which ap- 
pear to have been water worn ^ and in crystals, exhi- 
biting, 1. A table with six faces, elongated, of various 
thickness, truncated on the terminal edges. 2. A prism 
with four rectangular faces. 3. A prism with six faces, 
of which four are broader and two are narrower oppo- 
site to each othen 

The grains are slightly rough, and have a consider- 
able external lustre. The crystals are striated length- 
wise on their lateral faces *, the other faces are smooth *, 
lustre external very shining— internal the same, inter- 
mediate between that of the diamond and the vitreous 
lustre. 

The fracture is in all directions perfectly conchoidal •, 
the fragments are indeterminate with sharp edges. It 
has little transparency, but a considerable degree of 
hardness. Spec. grav. 3.698 to 3*719 Wern. 3.710 
Klap. 3^796 Hauy. 

Chem, C/iar.— It is infusible without addition by the 
action of the blow-pipe. By Klaproth^s analysis, the 
following are its constituent parts. 



Alumina, 


71-5 


Silica, 


18 


Lime, 


6 


Oxide of iron, 


*•5 


Loss, 


3 



3. In another variety the summit of the pyramid is ciasufica. 
truncated by a convex cylindrical plane, the convexity lion, 
of which passes from one of the small opposite lateral ‘ ^ 
planes towards the other. 

4. Ill some instances the crystals are so small, that 
the same lateral faces almost entirely disappear, while 
the two larger assume a curved form, giving such crys- 
tals a tabular appearance. 

The external surface of the angular fragments and 
of the rounded crystals is scaly, which affords an essen- 
tial character to this mineral. The small lateral planes 
are smooth, the broad ones are distinctly striated length- 
wise. Externally the surface is shining ^ internally 
shining and vitreous. 

The fracture in all directions is perfectly conchoidal *, 
the form of the fragments is indeterminate, with very 
sharp edges. It is almost always transparent, and re- 
fracts double ; it is not so hard as quartz. Brittle. 

Spec. grav. 3.340 to 3.420 Wern, 3.428 Hauy. 

Ch^i. Char , — By the action of the blow-pipe it is 
fused with borax without effervescence, and affords a 
greenish, transparent glass. 



Constituent parts. 



Crystallised. 


Cat. 


CryiitallUed. 


Silica, 38 


39 


38 


Magnesia, 39.5 


43-5 


JO -5 


Oxide of iron, 1 9. 


19 


9-5 


Loss, 3.5 


2. 



100 Klap. 100.5 Vauq. 



100 

Brazil, Ceylon, Siberia. 

Uses , — The hardness of the chrysoberyl, and change 
Df colour which it exhibits, have procured it a place 
among precious stones of inferior value. It is known in 
commerce under the name of changeable opal or oriental 
chrysolite. 

2. Species. Chrysolite. 

Id, £rom. Wid. Lenz. Mus. Lesk. Kirw. Peridot^ 

Daub. Hauy. 

Exter, C/«ir.— The most common colour is a bright 
pistachio green, passing to an olive green ^ sometimes 
of a bright asparagus or clear meadow green \ rarely 
the green approaches to brown and almost to a cherry 
red. 

It is found in angular fragments with the edges a 
little notched, or in rounded grains, or in crystals hav- 
ing the angles and edges a little notched. The forms 
of its crystals are, I. A large rectangular prism having 
its lateral edges truncated and sometimes bevelled, and 
terminated by a six-sided prism, of which two opposite 
sides are placed on the small lateral faces of the prism. 
The four others on the lateral truncated faces, the 
latter forming a more acute angle than the two for- 
mer. 

2. The next form varies from the preceding, in hav- 
ing two additional terminating faces, placed on the 
broad faces of the prism, each of which is consequently 
situated between two of the planes corresponding to the 
truncated planes. 



Localities^ &<v-— This mineral id brought from the 
Levant, but it is not known whether it is found in Asia 
or Africa. It has been discovered in Bohemia •, and 
crystallised specimens included in a kind of lava btve 
been brought from the isle of Bourbon. As it is 
usually found in rounded fragments, in the midst 
of eanby substances, its relative situation is scarcely 
knowm. 

Uses.— The chrysolite has been often employed for 
various purposes as a precious stone, but as it possesses 
no great degree of hardness, it is not much esteemed. 

Substances of a very different nature have been, at 
different times, described under the name of Chrysolite. 
It appears that tlie yellow chrysolite of the ancients is 
the same with our topaz, and that their green topaz is 
our chrysolite. Flin. lib. xxxvii. cap. 8. 

3. Species. Olivine. 

Id. Emm. Wid. Lenz. Kirw. Lametb. Chrysolite 
en grains irreguliers, De Bom. Peridot Gratwli- 
fonncy Hauy. Chrysolith des Volcans^ of many mi- 
neralogists. 

Exter. CAar.— The most common colour is a bright 
olive green, sometimes of an apple green, pistachio, or 
mountain green ; a wine, honey, or orange yellow, 
and sometimes also a reddish brown, and brownish 
black \ but these latter varieties are rare. It is found 
in rounded pieces, from the size of tlie head to that 
of a grain of millet, most commonly included, and 
disseminated in basalt. It has been fouud crystal- 
lized. 

Internally, 
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litemally, thU mineral varies in its lustre between 
tw*- shinbg and weakly shining j in the yellow varieties the 
lostre is between vitreous and resinous. 

The hmotuie is more or less condioidal ; sometimes 
uneven ; the shape of the fragments is indeterminate, 
urith sharp edges. The rounded pieces of a certain 
siie are composed of distinct .grannlar .concretions, 
with small gr^s. 

It bsometimes transparent, and variea to semitrans- 
pirent And translucent. It is brittle, and not so hard 
as aaartz. Spec. grav. 3.225 to 3.265. 

them, CAor.— Olivine . is infhsihle by the action of 
the blow-pipe ; in nitric acid it loses its colour, giving 
to the liquid a pale yellow colour. 

Constituent Ports, Klaproth. 



Silica, 


48 to 


52.0 


5 * 


Magnesia, 


37 


38-5 


37-75 


Lime, 


00.25 


00*25 


0.25 


Oxide of iron. 


12.5 


12. 


40.75 


Loss, 


2.25 








100.00 — 102.75 


100.75 



Localities^ &c. — OHvioe is found in different coun- 
.tries, as in 'Bohemia and Saxony, and in Vivarais in 
France, and most commonly in rounded pieces in the 
cavities of ba^lt. Brochant says that it has not been 
discovered in the bas^ts<of Ireland, {England, 8wedei|, 
Norway, and Italy. We have, however,, collected 
specimens of olivine among the basaltic rocks of the 
Gianfs Canseway in^Irelaiid. 

Olivine and chrysolite are considered by Hauy as 
one^spedes, and described tinder the name peridpt. 

4. Species. CoccoLiTE. 

Coccok'thej BrochanI, ii. 504. Hau'y, iv. 355. D’An- 

drada. Niclu. 4to« Jour. v. 495. 

Zxfer. *.GAnr.— Colour, meadow green, olive, or 
blackish green. It Is found in masses. Which are com- 
posed, of separate pieces, granular, in small grains, 
which may he easily separated > these grains are angu- 
lar, and discover some appearance of tendency to cry- 
stallization. 

Lustre, re8(dendent, vitreous ; fracture foliated ^ 
cleavage double, as pxamlnvd by HaOy, but siqgle ac- 
cording to D'Andra^: itishai^, scratches glassy the 
grains, are often translncent. Spec. grav. 3.316 ta 
3 - 373 - 

Chem Char, — Coccollte Is Infusible without addition 
before the blow-pipe. With borax it melts into a pale 
yellow transparent glass, and with carbonate of potash 
.into an oHve green vesicular ^asg. 

Constituent Parts, 

Silica, 50kO 

Lime, 24*0 

Magnesia, JO.o 

.Oxide of iron, ^ 7.0 
Oxide of manganese, 3.0 
Alumina, 1.5 

A‘5 
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LocaUtM,— It is found in the iron mines of Hel- Siliceniis 
lesta and Atoeho in Sudermania, at Nerica in Sweden, gennt. 
and near Arendal in Norway. 

5. Species. Augite. • 

Octahedral Basaltine^ Kirw. i. 219. JLMt/ftYe, Bro- 
chant, i. 179. Pyroxene^ Hafty, iii. 80. 

Essen, CAnr.— -Divisible, parallel to the sides of an 
oblique rhomhoidal prism, of about 92^ and 88% which 
is subdivided in the direction of the great diagonals of 
the bases. 

Exter, CAar.— Colour, olive green, black, white, an^ 
gray. It 48 found soraetipies in rounded pieces, and in 
grains, hut most frequently crystallized. Tho primi- 
tive form is an oblique-angled prism, the bases of which 
are rhombs : the Intemnt molecule Is an oblique tri- 
angular prism. The form of the crystals is .generally a 
six and eight sided prism, which is terminated by a 
two-sided summit. The crystals ai*e commonly small, 
smooth, and brilliant, sometimes a little shining. In- 
ternal Instre shining, and almost resplendent, resinous. 
Fracture perfectly foliated j cleavage double ; trans- 
lucent at the edges j harder thaiL olivine } .gives lively 
sparks with steel, and scratches glass } rat&r brittle *, 
spec. grav. 3.226 to ^.777. 

Chem, CAor.— Fusible before tlie blow-pipe with dif- 
ficulty, and only in small ft^agments, . which.melt into a 
black enamel. 

Constituent . Parts, 

From ^taa. Taaqaelin. From Arendal, Roux. 

Sifica, 

Lime, 

Alumina, 

Magnesia, 

Oxide cif iron. 

Oxide of manganese, 

, Loss, 



52 


.45 


13.20 


30.5 


3-33 

10 


3 


14.66 


.16 


2 


5 


4.81 


■5 



100.00 



100 



Vot. XIV. Part i. 



IQO 



Localities^ &c.— Augite is found in basalt along with 
olivine and hornblende, in Bohemia, Hungary, and 
Transylvania j in the basalt of Artbur^s seat near 
Edinhnigfa. 

6. Species. Vesuvian. 

^La Vesuvienne, Brochant, i. 184. Idocrase, HaOy, ii. 
574 - 

Essen, CAar.— Divisible parallel to the faces and 
diagonals of a rectangular prism, with square bases j 
. melts into a yellow glass. 

Exter, GWw-aCoIout brown, orange, dark green, 
-and yellowbh green. 

This minenu is found massive, disseminated, or cry- 
.stallized. Primitive form,^ a rectangular prism, little 
different from a enhe \ integrant molecule a triangular 
prism. The forms of its crystals are, a rectangular 
.prism, with four sides, truncated on all its edges, or 
truncated on its Intend edges ^ or a six-sided prism 
•^tmneated on all its edges. Tie crystals are usually 
.small, sinrie sometimes, and sometimes in groups. 
Late^ ^uies longitadinally streaked. Some are 
U smooth ; 
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Siliceouf sfluootli y lustre resplendent, vitreous \ internal lustre 
genus, shining, resinous. Fractoreimperfec^concboidal,8omie- 
’ times uneven, often also foliated. Fragments indeter- 
minate, with rather sharp edges. Translucent, and al- 
most sernttranspaient ^ hard, brittle ^ specific gravity 

3*365 . . . • 

Chem. C^ir.r-Fusihle without ad 4 itiopinto a yellow 
glass. 



PartL 

rocks of Bohemia, and also, it is said, in a granitic ri Mnjii i 
rock in the Pyrenees. 

8. Species. Mju.anit£, or Black Garnet, 



Constituent Parts, Klaproth. 

Trom VesuTios. From Siberia. 
Silica 35*50 42 

I-tme, 33. 34 

Alumina,^ 22.25 10.25 

Oxide of iron, 7.5 5.50 

Oxide of manganese, .25 an atom. 



La Melamte^ Broebant, i. 19 1. 

Ester, CAar.— Colour velvet black, or brownish or 
grayish black. It is most commonly found oystal- 
lizM, in six-sided prisms, terminated at each extremiw 
by an obtuse acumination, with three planes placed tl- 
temately on three of the lateral edges \ the prisms are 
sometimes truncated on all the edges, and sometimes 
only the lateral edges. The sur&ce is smooth and 
shining. Internal lustre shining. Fracture imperfect, 
flat,conchoidal. Fragments indeterminate, sharp-edged, 
opaque, bard, and rather brittle. Spec. grav. 3.691 t(h 
3.800. 



Localities^ &c.— It is found in the neighbourhood of 
Vesuvius, accompanied by limestone in small grains, 
feldspar, mica, hornblende, and calcareous spar ^ and it 
is supposed to have been thrown out of the volcano un- 
changed. In Siberia it is found in steatites, sometimes 
mixed with crystals of magnetic iron. 

XlMS,—At r^aples it is employed as a precious stone. 

7* Specie^. Leucite. 



Constituent Parts, Vauquelin; 



Silica, 


35 ' 


Alumina, 


6 


Lime, 


3 ^ 


Oxide of iron 


and of manganese, 25 


Loss, 


2 




100 



La LeucitCf Brochant, i. 188. Vesuvian^ Kirwan^i. 
285. Jmphigenef Hafiy, ii. 559. 

Essen, CAor.— Divisible, parallel to the faces of a 
cube, and at the same time to those of a rhomboidal 
dodecahedron. 

Etcter, Char , — Colour grayish or yellow white. 

It is rarely found massive or in grains, but most fre- 
quently crystallized. The primitive form of its crystals is 
the cube \ the integrant molecule an irregular tetrahe- 
dron \ the most common form of the crystals is a short 
double pyramid with eight faces opposed base to base, 
each summit of which is surmounted by an obtuse a- 
cumination with four faces, corresponding alternately to 
die four lateral edges of the pyramid, and thus producing 
a figure of twenty-four trapezoidal faces ^ the crystaU 
are commonly small, the snrfiice rough and dull, or at 
most feebly shining. Internal lustre shining, vitreous. 
Fracture foHated,^ sometimes conchoidal. Fragments 
indeterminate with sharp edges. Semitransparent or 
translucent. Scarcely scratches glass. Brittle. Spec, 
grav. 2.455 to 2.490. 

CArm.CAor.— Infusible before the blow-pipe, but with 
borax gives a transparent gl^ 



Constituent Parts, 





KlaprudL 


Vanqnelia. 


Silica, 


54 


5 ^ 


Alumina,. 


24. 


20 


Potash, 


21 


20 


Liine, 




2 


Lws,. 


I 


2 




lOQ . 


100. 


Localities, &c.— 


Leucite is found in the lavas of Ve- 


Buvius, and in the^ basalts of f t^ly 9 


inbasaUaand othez 



Locaiities^^lt has been found only at Frescati and* 
St Alhano near Rome. 

9. Species. Garnet. 

Jte Grenat^ Brochant, t. 193. Garnet, Kirwan,L 2 ^ 9 . 

Grenatj HaQy,.ii. 540. 

Essen, CAor.— -Specific gravity at least 3.5. The 
forms derived from the rhomboidal dodecahedron. 

The primitive form is a rhomboidal dodecal^nm. 
The inclination of each rhomb to the two adjacent is 
120®, the plain angles 109® 28' 16" and 70® 31' 44". 
The integrant molecule is the tetrahedron, whose faces 
are isosceles triangles equal and similar. 

The garnet is divided into three subspecies, the pre- 
cious, common,, and Bohemian garnet. 

Subspecies i. Precious Garnet. 

Exter, CAor.— Colour rod, of which there are seve- 
ral varieties, as blood red, cherry red, hyacinth red,, 
sometimes brown and even black. 

The garnet is rarely found massive or disseminated, 
but sometimes in rounded grains, and most frequently 
crystallized, of which the following are tbh forms. 

1. A prism with six sides tenninated by a double 
obtuse summit with three faces, corresponding alternate- 
ly to the three lateral' edges at each end of the prism, 
and thus forming a rhomboid of twelve faces. 

2. The same crystal truncated on all its edges, form- 
ing a figure of 36 faces. The faoes of the truncations 
are elongated hexagons. 

3. A short double pyramid, with eight faces oppo- 
sed base to base, the summits of each of which are sur- 
mounted by an obtuse acumination, corresponding al- 
termftely to the four lateral edges of one of the pyra- 
mids,. 
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hrtl. 

Cbniicft- forimog a ciystal of 24 rides, 'triiich ire pretty 
tioD. equal trapezoids. 

^ 4. The preceding farm trith twelve truncations j 

eight on the eight abate alternating angles of the two 
sumiirits, and four on the obtuse angles of the common 
base of the two pjramids, making in all 36 faces. 

Tbe soriace is a little unequal in the grains, smooth 
ia tbe crystals, and qlmost always streaked diagonally. 
Tbe lustre varies from shining to resplendent, and is vi- 
treoos. Fractnre more or less perfectly conchoidal, some- 
times uneven or splinteiy, and sometimes foliated. Frag- 
ments indeterminate with sharp edm. Transparent 
or translucent. Scratches quartz. Refraction simple. 
Brittle. Spec. grav. 4.085 to 4*352. 

‘ Chem CAar.-wBefore the blow-pipe it is fusible into 
^ dark enamel. 

Constituent Paris. 





KUprotL 


Vanquelin. 


Silica, 


35-75 


36 


Alumina, 


vj.zS 


22 


Lime, 


3 


Oxide of iron, 




4 ^ 


Oxide of manganese. 


•25 


- 


Lose, 


•75 


. 




100.00 


102 



LoeditieSf &c.— The garnet is not uncoroihon in 
most coontriea of the world, and it is usually found in 
primitive rocks. 

Uses^^lt is employed as a precious stone. 

The precious garnet is supposed to be the carbuncle 
of the anciehts. 

Subspecies 2. Common Garnet. 

Essen. CAon— The same as the precious garnet. 

Ester. CAur.-— It is found massive and disseminated, 
and also sometimes crystallized. Tbe forms of the 
crystals are the same as those of precious garnet. 'iTbe 
surface of the crystals is diagonally streaked. 

Colour brown, green, greenish black, brownish red, 
and orange yellow. Lustre shining, resinous, or vi- 
treoos. Fracture uneven, sometimes splintery. Frag- 
ments sharpHedged. 'Rarely transpansht, sometimes 
translucent, and cdmmonly at the edges ^ not so hard as 
the precious garnet. Brittle. Spec. grav. from 3.66S 
^ 3 - 7 S 7 - 

Chem. CAor.— Melts before tbe blew-pipe into k 
dark enamel, and easier than the former. 

Constituent Parts. Vanquelin. 

Black Craraea Tellowith GsmeK 



Silica, 


43 


38 


Alumina, 


16 


20 


Lime, 


20 


3 * 


Oxide of iron, 


x6 


10 


.Water, 


4 


— 


Loss, 


1 


I 




xoo 


100 



^scaUtieSf &c.«*The common garnet is found iu mi- 



caceous schbtus,' gneb, serpentine, and other primitive Sfliceous 
rocks, in Saxdny, Bohemia, France, Sweden. 

Uses,— It is rarely employed as a precious stone, b'ut^ 
frequently as a flux for iron otes. 

Subspecies 3. PtBo^e, or Bdhemian Cornet. 

Pyrope^ Brochant, ii. 498. 

Essen. CAor.— The same as the garnet. 

Enter. CAor.— Tbb mineral is found in small, round 
anralar fragments : it b never crrstalllzed. 

Colour dark blood red, which, by holding it between 
the eye and the light, becomes yellow. Lustre re- 
splendent, vitreous. Fracttiic conchoidal. Fragments 
indeterminate and sharp-edged. Perfectly transparent* 

Scratches quartz. Spec, grav. 3.7x8 to 3*94 x* 

Constituent Parts. Klaproth. 



Silica, 40 

Alumina, 28.5 

Lime, 3.5 

Magnesia, 10 

Oxide of iron, 16.5 

Oxide of manganese, .25 
Loss, 1.25 



100 

Localities^ &c.— Thb mineral b found jn serpentine in 
Saxony ^ the most beautiful ore from Bohemia, where 
it is found in alluvial land. 

Uses^^li is employed in jewellery. Tbe small 
grains are used 4 s a substitute for emery in polishing. 

Tbb mineral b formed into a separate species by 
some, and b distuigoisbed from the garnet by its colour, 
want of crystaliizatioo, and transparency ^ but these 
differences in the external characters Hauy considers as 
insufficient to constitute a different species of two mi- 
nerals which agree in a greater number of other cha- 
racters. Magnesia inde!^ has been detected in the lat- 
ter as one of its cqns^^tuentSyiia trace of friiich has been 
yet discovered in the former. 

10. Species. GxENAttTE. 

GrenatitCj Brochant, ik 49^6. * Id. ^aussure, ^ 1900. 

Staurotide^ Hauy, iiL 93. Pierre de Ctoix^ De Lisle, 

ii. 434. 

Essen. CAur.-^Divisible parallel to the sides of a 
rhomboidal prism, whose angles are equal to 1^29° 
and 50^ 30^, wbi(^ may be subdivided in the directioD 
of the sbdrt diagonals of the bases. , 

, Enter. CAur.— Grenatjte b always found crystallized. 
The primitive form is a rectangular prism with rhbm- 
boidri bases, having the angles inclined, as mentioned 
in the essential cbafacter. The integrant molecule is a 
triangular prism. It b frequently met with in doubio 
crystals, crossing each other in the form of a cross, from 
which the name is derived, sometimes at right angles, 
and sometimes obliquely ; sometimes also there are ob- 
lique triple crossings. The sur&ce b smooth and shin- 
ing, or uneven and dull. 

The colour is reddish or blackbh brown ^ internal 
lustre shining, between vitreous and rerinous. Fracture 
U 2 imperfectly 
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Siliceoui imperfectly foliated^ in the direction of the axisj in 
, g€nm. other directions uneven, small grained, or sometimes a 
’ little conchoidal j often opaque, sometimes translucent. 

Scratches quartz feebly j specific gravity 3.2861. 

Chem, CAor.-»Bafore the blow*pipe it becomes brourn 
without fusion, and is then converted into a fritty sub- 
stance. 

Constituent Parts, 



tioB. 



Silica 
Alumina, 

Lime, 

Oxide of iron. 

Oxide of manganese, i. 
Loss, 5.16 



Vaaquelm. 

33 - 

44. 

3-84 

* 3 - 



xoo 

Localities^ &c.»It is found is small crystals in mi- 
caceous schistus, at St Gothard in Switzerland, in Brit- 
tany in France, and in Spain, in primitive rocks. 

II. Species. Ceylanite. 

Pleonaste^ Hauy, iii. if, Spinelle Pleonaste^ B^ng- 

niart, i. 438. 

Essen, CAor.-i^cratches glass slightly, and is divisible 
into a regular octahedron. 

Ester* CAor.—— This mineral is found in rounded mas- 
ses, and also crystallized. Primitive form of the crys- 
tals, a regular octahedron. The integrant molecide a 
regular tetrahedron. The edges of the octahedron are 
sometimes truncated, and form a regular 1 ^sided rhom- 
Imid. The crystals are small the fracture is concfaoi- 
dal ; the lustre shining and vkreous. 

The colour is sometimes perfectly black, brown, 
bright blue, purplish red, or dark green. It is hariF, 
but not very brittle. 8^. grav. 3.76 to 3.79. 

Chenu CAor.— ^Infusible before the blow-pipe. 



Constituent Parts. 


Descotils. 


Alumina, 


6a 


Magnesia, 


12. 


Silica, 


2 


Oxide of iron. 


16 


Loss, 


2 




100 



£aoi/f1tM,&c.— This mineral is metwith in the island 
of Ceylon, along with tourmaline and other crystallized 
subst^ces, which have been carried from their native 
repositories by means of water. It has beeu found also in 
disseminated crystals in the cavities of the lava of Vesu- 
vius \ and very small blue crystala of ceylanite have been 
observed in the volcanic (basaltic) rocks at Closterlack 
on the banka of the Bhine. 

12. Species. Spinelle. 

Spinel and Baku Kirw. i. 2 C3. Le S^nel^ Fro* 
chant, i. 202. Sptnelle^ Hauy, ii« 45)6* 

Essen, CAor.— Soraicbes quartz strongly j the primi- 
tive and common form, a rej^ar octahemron. 



Part L 

Ester, CAar«— Spinelle is found in rounded grains, or cianilct. 
crystallized : the primitive form of the crystals is a regu- 
lar octahedron j the integrant molecule the regular teto- 
hedron. Its usual forms are a double pysamid with 
four faces applied base to base, constituting a perfect 
octahedron 5 or it is truncated on all its edges, or onW 
on those of the common base of the two pyramids. It 
IS met with also in the form of a double crystal, com- 
posed of two octahedrons, which arc often flattened. 

Colour usually red, of various shades, from carmine 
red to rose red j sometimes reddish white,, and orange 
yellow.^ Faces of the octahedron smooth,, those of the 
truncations longitudinally streaked. Lustre residendcot, 
vitreous 5 fracture conchoidal; the longitudinal fracture 
IS ^foliated; fragments indeterminate, sharp-edged ; se- 
mitranspuent, and sometimes transparent. Scratches 
quartz ; is scratched by sapphire. Spec. grav. 3.570 to 
3*645. 

Chem, CAnr.^Before the blow-pipe it is infusible^ 
but with borax it melts, and without frothing op. 



Alumina, 
Silica, 
Magnesia 
Oxide of iron, 
Lime, 

Chromic acid. 
Loss, 



Constituent Parts, 

Klaproth. 
74.50 
15-50 

8.25 
• 1.50 
•75 



VauqueliD. 

82.47 

8.78- 



6.18 

2-J7 



100.5 



100 



Zoro/f tier, &c.-^€ryshds of spinelle are found in Cey- 
lon, in a river which comes from the high mountains m 
the middle of that island ; they are accompanied with 
zircon, tourmaline, and different other stones. It is 
found also in Pegu. 

^ Spinelle is ranked among precious stones, and 

M greatly esteemed when it is of a certain size. It k 
said that a fine spinelle ruby, whose weight exceeds four 
carets, is worth half the price of a diamond of the same 
weigbU 

13. Species. Sapphire. 

Ori^ Rub^ Sapphire, «id Topa», Kirwan, i. aca 
i«f&pAfr,Brocbaot, i.207. Hauy, ii. 4§o. 

^ Essen. Char . — Specific gravity about 4 } natural 
joints very distinct, and perpendicular to the axis of tbe 
crystab. 

9 ^' — Sapphire is found in fragments, in 
nnnded pieces, and also crystallized. The primitive 
form of the crystal, according to Hauy, is a reculaii 
^-sided prism, and the integrant aiolecole is a triiweo- 
lar, equilateral prism j but, according to Bournon, the 
primitive form is a rhomboid, whose angles are 06“ and 
84*. ^ The usual forms .f the crystab are, j. A smalt 
six-sided prism, t. A pyramid with six faces, very sharp, 
double, the two pyramids applied base to base. 3. The 
same costal with die summit truncated. 4. A pyramid 
with six faces, double \ tbe tw. pyramids appli^ base 
to base, but less sharp than tbe second form. The sur- 
face of the crystals is smooth, and often streaked trans- 
versely. 

Tb* 
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aanicft. The principal colour is blue, varying between* Pms- 
tiM. sits and indigo bine y other varieties are of a deep vio- 
' let bine. Sapphires are also found red, yellowish, and 
greenish. Two or three colours appear in the same 
erystal, sometimes in bands and sometimes in concentric 
circles. Externally, the lustre of the sapphire is shin- 
ing*, btemaUyv resplendent and vitreous. Fracture 
perfectly concnoidal. Fragments sharp-edged) trans- 
puent or semitransparent, sometimes only translucent. 
Scratches all other earthy substances. Brittle. Spec. 
griT. 3.991 to 4.283. 

Chm. CAor.—> Infusible before the blow- pipe. Melts 
with borax without intumescence. The blue variety,, 
exposed to a strong heat^ loses its colour, Haiiy. 



Consttkteni Parts* 



Alomina, 


Klafirolh. 

98-5 


Bergman.' 

58. 


Sifica, 


35 - 


Lime, 


00.5 


5 * 


Ozidi of iron. 


r. 


2. 



too it>a 



Sapphire. 


Aluminaf 


92 


BDica, 


3**5 


Oxide of iron. 


I 


liOSS^ 


*•75 



OriehUl Ruby. 

90 

7 

1.8 



100 100 



Localities^ &c.— The finest sapphires are brought 
from Pegu knd the island of Ceyloo. The sapphire is 
ibo found in Bohemia, accompanied with zircon,. Bo- 
hemiaa garnet, and magnetic iron) and in tbe river 
Expailly in France. 

— ^The sapphire, next to the diamond, is the 
most highly valued of precious stones. 



14. Species. Corundum. 

Cormdon, Haiiy, iii. i. Adamantine Spar^ Kirw. i’.* 335. 

Le Spath Adamantih^ Brocb. i. 356. 

Essen* CAur.— Scratches quartz) divisible into a 
rhomboid somewhat acute. 

Exter, Char * — This mineral is found massive^ disse- 
miDaUd, and crystallized *, i. In six-sided prisms, ha- 
ving the extremities hroken,^ and tbe faces somerimes 
Qoeqaal. 2. A six-sided prism, terminated by a six- 
sided pyramid. 3. A pyramid with six short faces, 
whose summit is strongly truncated ) and, 4. The pre- 
ceding crystal terminated hy a three-si^d pyramid. 
From the investigations of Count de Boumon and Mr 
Greville, it appears that the crystallization of corundum 
^ is similar to that of the sapphire Lustre, which is 
^ Intermediate between resinous and vitreous, shining or 
weakly shininjg) cross fracture uneven, or splintery, 
sometimes foliated) fragments rhomboidal, sometimes 
*l»arp-edged. 

The colour is greenish white, greenish gray, and aspa- 
mgos green, translucent at tbe edges ) refraction double. 
Extremely hard. Spec. gniv. J.710 to 3.873. 

Chem* CAor.— Entirely infusible before the blow-pipe* 



A L O G Y. 



Constituent Parts* Klaproth. 





From China. 


From Bengal. 


Silica, 


«-5 


5-50 


Alumina, 


84. 


89.50 


Oxide of iron, 


7-5 


1.25 


Loss, 


2. 


5-75 




100 


ICO 



According to Cbenevix. 

From the Carnatic. From Malaitar. 



Silica, 5 7 

Alumina, 91 86.5 

Oxide of iron, 1.5 4 

Loss^ 2.5 2.5 

100 roo 




Zoco/fVierd— Corundum is found in a hard rock near 
the river Cavery, south of Madras ) on the Malabar 
coast ) in tbe island of Ceylon ) in tbe kingdom of Ava) 
and in China. 



15. Species. Adamantine Spar. 

Ester* CAar.-~ This mineral, which ought undoubt- 
edly to he considered as a variety of corundum, is found 
massive, in rolled pieces, and crystallized in six-sided* 
prisms, and six-sided aente pyramids with truncated ex- 
tremities. Internal lustre splendent ) fracture foliated ) 
firagments rhomboidal. 

Colour dark hair brown ) very harA Spec, gnv.^ 

3-98i* 



Constituent Parts* Kiaproth. 

From Chiiuu • 



Silica, 6.5 

Alumina, 84. ’ 

Oxide of iron, 7.5 

Loss, 2. 



xoo 



Adca/tVtrr.— This mineral has been only met with fii ' 
China. 



16. Species. Emert. 

Fer Osydi ^uarinifire^ Hauy, iv. 1 12^ Eniety^ Kinf. 

ii. 193. UEmeril^ Brochs H. 292. 

Essen*. CAur<— The powder scratches all bodies ex- 
cept the diamond. 

Exter. CAur.— This mineral is found massive and dis- 
seminated. The lustre is glimmering or weak shining, 
and adamantine. Fracture fine-grained, uneven ) frag- 
ments a little blunt-edged. 

Colour grayish black, bluLsh, smoke or steel gray-) 
generally opaque, but sometimes translucent at the 
edges : extremely hard. Spec. grav. about 4. 

Chem. CAar.-^ecomes black under die blow-pipe, 
hut is infusible. Colours borax of a dirty yellow. 

ConstituenS^ 
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Vhnstttiicnt Parts. 

Tennait. 

Alamuiay 86 

Silica, 3 

Oxide ofiron, 4 
Loss, 7 

100 

LoealitieSf &c.«^This miDeral is found in Saxodjr^ 
disseminated in a bed of indurated steatites, mixed with 
coi^od talc ) also in the island df Naxos m the Ar- 
chipelago *y and in Italy, Spain, and Peru. 

as well as the two former species, is 
employed, when reduced to powder, in cutting and po- 
lishing hard stones, glass, and metals. 

Not only the external characters, but also the near 
'approach in the proportion of their constituent parts, of 
the three species last described, would lead to consider 
'them a^ the same species, or at least as varieties. Emery 
4 s by some mineralogists arranged among the ores of 
iron. 




♦ pmi 
Tran*. 



17. Species. Topaz. 

Accidental TopaZy Kirw« I. 254. La Topasscy Broch. 

i. 21 2. Ihpai^yf Hauy, ii. 504. 

Essfii. C 4 ar.*^Refiractt 0 U double j joints veiy dis^ 
tloct pemndicular Only to the a:xi8 of the crystals. 

topaz is sometimes found massive, 
sometimes disseminated, and sometimes in rounded frag- 
snents} but it is most commonly crystallized. The 
primitive form of its crystals is a right-angled, prism, 
whose bases are rhombs, and having the large a^le 
124® 22 f y the- integrant moieetde is the same. The 
most common forms of the topaz are, 

1. A prism with eight sides, terminated at the one 
end by a four-sided summit, and at the other (which 
but rarely happens), by one of a different form. In a 
variety of the Brazilian topag^ the one summit presents 
six sides, and the other ten ^ and the electricity exhi- 
bited hy the latter by means Cf heat, is negative, while 
that of the former is positive. This difference in the 
two opposite summits of a crystal, as^bas been observed 
by* Hauy, is a peculiarity in all crystals which acquire 
by means of heat two kinds of electricity. 

2. The next common form of the topaz is an eight- 
sided prism, whose base is horizontal, and bordered 
with a row of six oblique faces* This variety, which 
is found in the mines of Saxony, becomes readily elec- 
tric by friction, but not by beat. 

The prevail!^ colour of the topaz is yellow of va- 
rious shades. The crystals are of middling size ; their 
lateral faces are sometimes convex and cylindrical \ the 
surface of the same foce is longitudinally striated, while 
that of the other faces is smooth* Lustre vitreous) 
xross fracture perfectly foliated 5 longitudinal fracture 
conchoidal^ fragments indeterminate; transparent; 
sometimes semitransparent or translucent ; refraction 
double; scratches rock-crystal. Spec. grav. 3.46410 
3 - 5 ^ 4 - 

Chetn^ CAar.-*InAisible before the blow-pipe, but 
melts with borax without intumescence* The Brazilian 
3 
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topaz heated in a Crucible assumes a rose ted colonr, nf rii n 
when it is called by the jewellers raby Tlie tioo. 

Saxon topaz becomes white when exposed to heat ; 
thus deprived of colour, is sold for the diamond. Ac- 
cording to Vauquelin, idl the varieties of topaz redaced 
to powder, and added to syrup of violets, at the end of 
two or three hours communicate a green colour. 

Constituent Parts. 

According to Klaproth and Vauquelin. 

Alumina, 47 to 50 

Silica, 28 to 30 

Fluoric acid, 17 to 20 

Iron, o to 4 

LocalitieSy &c.— The topaz is found in different parti 
of Saxony, particularly in the mountain Sebnee^en- 
stein, which is denominated ttpa% rocky and is arranged 
with the -primitive mountains. In this rock the topazr 
is mixed with quartz, schorl, mica, and Hthomarga. 

Near Zinnwald it is found in granite. It is also found 
mixed with ores of tin. In Siberia the topaz is found 
in graphic gj^ite, accompanied with beryl, quartz, 
and garnet. Topaz is also met with in Bra^ and Asia 
'Minor. 

Uses.—li\kt topaz is employed for the purposes of 
jewellery as a precious stone, but it is not considered of 
very great value. 



i8* Species. Pyrophtsaliti:. 



This mineral which was described and analysed liy 
Hisenger and Berzelius, is of a greenish white colour* 
When thrown on hot coals it becomes phosphorescent, 
hnd gives out a greenish flame. When ‘ it is stronglj 
heated by the action of the blow-pipe, the surflice is 
covered with small vesicles which explode. These phe- 
nomena are ascribed to the fluate of lime which foruis 
one of its constituent parts, and which som^imes ap- 
pears surrounding it with a crust. 

LocalitieSy &c.— Gahn found this stone at Finbe near 
Fahlun in Sweden, in nodules imbedded in a granite, 
composed of white quartz, feldspar, and silvery mica. 
The nodules Are separated from the rbek by a greenish 
yellow talc f • 

19. Species* Euclase. 



I Biwjd 
0 rf,iL 49 l* 



Id. Hauy, ii. 531. Id. Brochant, ii. 508. 



Essen. f 7 Aor.— -Divisible by two longitudinal lines 
perpendicular to each other. 

Exter. CAor.— This mineral has only been found cry- 
stallized. The primitive form of the crystals is a rect- 
angular* prism with square bases, and that of the inte- 
grant molecule is the same. The most common form 
under which it appears is an oblique four-sided prism, 
with the edges truncated in various Vays. The cry- 
stals are streaked longitudinally. The lustre is resplen- 
dent and vitreous* longitudinal fracture foliated ; cross 
fracture conchoidal. 

Colour, bright sea green* Transpai'ent, and refracts 
double* Scratches quartz* frangible ; hence its 

name signifying easily broken. Spec. grav. 3.06Z 

Chem. Char . — Loses its transparency before the 
blow-pipei and melts into a enamel* 

ConstiitKftt 
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Constituent Parts. 


Vauquelin. 


Silica, 


35 


to 36 


Alumina, 


18 


*9 


Giucina, 


M 


*5 


Iron, 


2 


3 


Loss, 


3* 


^7 




100 


100 




Localittes.—TUis mioeral was brought fi'om Peru^ 
and has never been found any where else. It was in 
tingle crystals, so that its repository is unknown. It is 
by some mineralogists arranged among the ores of iron. 

• 20. Species. Emerald. 

id. Kirw. i. 247. VEmeraudey Brocbant, i. 217. 

Emeraude^ Hauy. ii. 516. 

i?j«rji.CAar.— Scratcliesglass easily^, divisible, paral- 
lel to the faces, and to the bases of a regular beaahe- 
dnil prism. 

£x/er. CA^zr.— The emerald is only found crystal- 
lized, and the primitive form of its crystals is a regular 
six-aided prism ; the integrant molecule is a triangular 
prism, the sides square, and the bases equilateral tri- 
angles. The usual forms are, 1. A perfect six-sided 
prism ^ 2* Truncated on its lateral edges ^ 3. Trun- 
cated on its terminal edges ; 4. Truncated on its ter- 
minal angles and, 5. Having the terminal edges be- 
velled. The crystals are seldom large. Their surface 
is samodi and shining j internal lustre shining and re- 
splendent^ vitreous) fracture conchoidal or unequal,, 
sometifiies transversely foliated), fragments indetermi- 
nate, sharp edged. 

Colour emerald green of aH shades ) most commonly 
transparent, sometimes only translucent : refraction dou- 
ble) with difBcidty scratches quartz. Spec. grav. 2.600 
to 2.775. 

CArm. CAor.— Fosible before the blow-pipe, hut with 
difficulty) melts- readily with borax. 



Comtituent Parts. 





Vaaqii€li]i. 


Klaproth. 


Silica, 


64*50 


68.50 


Alnminx^ 


16. 


^5-75 


Glncioa, 


»3* 


12.50 


Oxide of chromiotB, 


3**5 


•30 


Lime, 


1.60 


•^5 


Oxide of iron. 


• 


r. 


Water, 


2. 






100.35 


98*3 



JCbcofrittft, &C4---Thefineetemeralds are brought from 
Pern, where they am found in veins or cavities of the 
granite mountains. They are also found in Upper 
Egypt, Ethiopia, and in the island of Ceylon. Tie 
•mendd is accompanied by calcareous substances, as 
carbonate of Kme and gypeuro« 

Utes, — ^Tbe rich green of the emerald has obtained 
for it a high rMk among precious stones, and it is em- 
plopnd for stmilar pm^oscs. 



21. Species. Bertl. genm. 

Aqt$a Marina et Samaragdtis^ Beryllus^ Wallerius, L 
254. Aigue Marine de Siberie^ Romd dc Lisle, ii. 

252. Id. De Born, i. 71. Beryl^ Kirw. i. 248. 

Le Beril Brochant, i. 220. Emeraude Lim- 
pide^ vert-hUuaireyjaune^verdatre^ &c. Hauy, ii. 521 . 

Essen. CAor. -»The same as the emerald. 

Exter. CAor.— The beryl is sometimes found in round- 
ed fragments, but most commonly crystallized, and the 
forms of its cmtal are the same as the emerald.. The * 
lateral faces of the crystals are deeply striated. 

The colours of the beryl are usually a pale or yel- 
lowish green ) external lustre shining ) internal resplen- 
dent, vitreous ) longitudinal fracture conchoidal, or fo- 
liated. Cleavage fourfold. Fragments indeterminate 
and sharp-edged) often transparent, sometimes semi- 
transparent, and translucent. The latter variety is di- 
stinguished by transverse rents. Refraction in a slight 
degree double ) nearly as hard as topaz ) brittle ) spec, 
grav. 2.65 to 2.75.. Becomes electric by friction. 

Chem. CAor.— Before the blow-pipe it is fusible, but 
with difficulty, and yields a white, scarcely tmaslncent 
glass. 

Constituent Parts. 



Vanqticltii. Rote. 

Silica, 68 69 

Alumina, 15 14 

Glucina, 14 14 

Lime, 2 

Oxide of iron, z i 

100 98 



Localities y &c.— -The beryl is brought from the East 
Indies, and from Brazil) but the haest and purest are 
found in Daourki, on the fr^ontiers of China, in the 
neighbourhood of Nertsebink ) and the matrix of these 
beryls is said to be an indurated clay, resembling jas- 
per. The b^yl is also found in Siberia, where it is 
usually accompanied with quartz, feldspar, garnets, tour- 
maline, mica, and flnor spar, in the veins of primitive 
mountains. The beryls from Sibma are almost all. 
found in graphic gramte» Beryl is also found in Saxony, 
and lately in France, in a large vein of quartz traversing 
graphic granite. Dolomieu found the beryl perfectly 
transparent and colourless, in the granite of the island 
of Elba. 

The beryl is employed as a precious stone, but 
Is not greatly esteemed. 

The emerald and the precious beryl ap- 
proach so nearly to each other, not only in the forms 
of their crystaU, which are almost the .same, and in 
their constituent parts, which afibrd but slight varia- 
tions, but alto in their other characters, that theyoufjht 
to be considered, as has been dono^ Haiiy,as variniiM 
of the same species. The. only differences which exist 
between them seem to be accidental. These are chiefly 
in the colour, and in the crystallization ) the former of 
which is a finer green, and the latter is more, perfect ip ^ 
the emerald than in the beryl. The colouring matter of 
the emerald, is oxide of chromium, while that of the 

ryl 
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Silice<ms ryl is oude of iron. In all the otlicr 4:haracters they 
, . are nearly the samd. 

22. Species. ScHOKtlTZ^ or Se/iorlc^is Beyrl. 

SchorliU^ Kirw. i. 286. Le^Beril Schorltforme^ Bro- 

chant i. 224. Leucolite and Fycnite^ Hauy, iii. 

236. 

Essen, Char, — Infusible. Original form of tlie^crys- 
tals a regular hexahedral prism. 

'Exter, CAar.— This mineral is usually found crys-*- 
taUized, in longish masses, mixed wkh other substances, 
and generally imbedded in granite ^ the form of ‘ the 
crystahy when they are regular, is a six-sided prism, 
which is sometimes truncated on its terroinid edges,^ afid 
s<pnc times the form disappears from its being deeply * 
and longitudinally striated. The crystals are generally * 
large. 

Colour white, straw yellow, or reddislK Translucent 
or nearly opaque. External lustre shining between vi- 
treous and resinous. Cross factare imperfectly foliated, 
longitudinal, imperfectly conchoidal. Scratcheo qtiartz 
slightly. Brittle. Spec. grav. 3*5x4 to 3.530. 
yChem, *CAar.— .Infusible' wkh the blow:pipe^ whh » 
‘ borax yields a tran^arent glass. 



the integrant molecule is a tetrahedron. Its usual forms aa*sifict. 
are, i. A three-sided prism, with the lateral edges tion. 
either truncated or bevelled j 2. The same prism having 
a three-sided obtuse summit, the sides cornesponding to 
the lateral edges. The truncations and bo^ elments of 
the lateral edges vary in the size of the faces, thus pro- 
ducing prisms of six and nine sides. The lateral faces 
of the three-sided j>rism are ^ often convex. The lateral 
surfaces are longitudinally and deeply striated. The 
lustre, both external and internal, which is vitreous, 
varies between shining and weakly ahining. The frac- 
ture is in^perfectly conchoidal or uneven \ cross frac- 
ture la sometimes convex on the one side and concave 
on the other. When black schorl is massive, it is fouqd 
in sepsu-ate pieces, thin, and apparently fibrous, parallri, 
or interwoven and diveigeot. . The :faces of these se- 
parate pieces are striated lengthwise. The fragments 
are indeterminate. ' 

Colour velvet Uack of various shades. Commonly 
opaque, rarely translucent, except in small crystals. 

Sfr<eak gray. Ihfrrior Id quartz in hardness. Specific 
gravity 3.092 to 3.212. 

Chem, CAur.— Under the blow-pipe, it fW>tbs op, atrf 
rnaUs intu a grayish white enamel. 

Goustitusnt Parts, Wiegleb. 



Constituent Parts,. 





Klaproth. 


Vauqtaelin. 


VanqucUn, 
auQlhcr amalysis. 


Silica, 


50 


36.8 


30 


Alumina, 


50 




.. 60 


Lime, 




3.3 


2 


Water. 


.... 


.1.5 


s I 


Fluoric acid, — 




6 


Loss, 


' 100 


■100 


I 

r FdO 



•EocalitieSf &c.— This minefal is generally found im- 
bedded in granite ; sometimes it is met with in gneis, 
accompanied with lepidolite. It enters into the com- 
position of a rock formed ofr quartz and gra^ mica at 
Altenberg in Saxony. " A red variety of this mineral 
was formerly considered by* mineralogists as a crystal- 
lized lepidolite.i'* Scborlous beryl has heen arranged aa-a 
subspecies of beryl 3 but its specific gravity, mfferent 
degree of hardness, and espcoially its composition, are 
characters su^ciently distinct to constitute a separate 
. species. 

^ 25.^ Species. ' Schorl. 

^ This species is diyided into two subspecies } x. Black 
^ or common schorl, and 2. Tourmaline. 

Subspecies i. Black Schorl. 

Schorl^Khcw. i. 265. Le Schorl Noir^ Broebant, i. 226. 

TourmaUnCf Hauy, iii. 31. 

Essen, Char , — Electric by heat in the two opposite 
extremities \ forms of the crystals derived from a 
rhomboid. 

Exter, CAar.— This mineral is found in masses, and 
disseminated, but most frequently crystallized. The 
primitive form of its Crystals ia an ebtuse jbomboid ; 



‘Alumina, 40.83 

33-33 

Iron, 204 X 

Manganese, 3.33 



-Physical Char , — Black schorl •becomes electric by 
heat j and the electricity of one extremity of the crystal 
is positive, while that of the other is negative ^ but 
when it cools, it is said, ;tliat the nature of the electri- 
city is reversed j the positive extremity becomes nega- 
tive, and the negative becomes positive. 

JLocaUtieSy &c.— *Black scborl is usually found in gra- 
nite^ gneis, and the other primitive rocks \ in veins of tin 
and or^ of iron | in the topaz rock of Schneeckenstein 
in .Sa^ny, of which it constitutes a part. It is also met 
. with in Switzerland, Spasu, Hungary^ and Britain. 

Subspecies 2. Tourmaline. 

' Id, Kirw. i. 271. Le Schorl Electrize, Brochant, L 

229. '^'ourmaline Terfr, Hauy, iii. 41. 

Essen,, Char , — ^The same as black schorl. 

Exter, CAor.— The tourmaline is found sometimes ia 
^ masses and grains, but most commonly crystallized. 
The form of its crystals is a regular three-sided prism, 
with the edges, x. Either truncated or bevelled. 2. A 
regular three-sided prism with the lateral faces convex, 
and terminating in an obtusoi tbreersided prism, the 
. sides of which correspond to the lateral faces at one 
extremity, and to the lateral edges at. the other. 3. An 
.obtuse, double, three-sided pyramid, the .frees of the 
-one corresponding to the edges of the other. 4* A 
^ six? sided prism with . equal angles. 5. A six-sided 
prism, the sides meeting two and two alternately under 
. tliree obtuse angles. 6. A nine-sided prism, having 
three lateral angles acute, and six obtuse alternately. 
7. The same crystal having the three acute lateral 
.edges truncated, and thus forming a twelve-sided ^ prism. 
The surface of the crystals is sometimes smooth, but 
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most frequently strUtrd longitudinally. Lustre shining 
tioB. and vitreous. Longitudinal fracture conchoidal ^ cross 
* fractore foliated. The direction of the plates is inclin- 
ed to the axis of the prism. Fragments indeterminate ^ 
the crystals are usually opaque, when seen laterally. 

The colour of the tourmaline is greenish, of various 
shades, yellowish brown, and very rarely indigo blue. 
The colours are usually very deep, and at first sight ap- 
pear bfack. It is usually translucent, and sometimes 
approaching to transparent, particularly when it is seen 
in a direction perpendicular to the axis of the prism ^ 
hot it appears opaque when it is seen in a direction per« 
pendicolar to the basis of the prism, even when the 
height of the prism is less than its thickness. It is 
haider than quartz. Brittle. Spec. grav. 3.086 to 

3-363- 

Chem. C^r.— With the blow-pipe the tourmaline 
melts into a grayish white, porous enamel. 



Constituent Parts, 





Beigman. 


Vanqneliii. 


Silica, 


37 


40. 


Alumina, 


39 


39- 


Lime, 




3-84 


Oxide of iron, 


9 


12.50 




2. 




100 


97-34 



Bergman^s analysis is of the tourmaline of Ceylon. 
Vanqnelin’s is that of the green tourmaline of Brazil. 

Pkj/sicai CA^r.— The property of the tourmaline, of 
becoming electric by heat, has been already noticed as 
one of its distinctive characters. This physical proper- 
ty has occupied the attention of philosophers for a long 
time. It was observed by Lemery in 1719, and exa- 
mined by Epinus in 1770. Pliny indeed mentions a 
reddish or purple-coloured stone, which being heated or 
rubbed, attracts light bodies. This is supposed to have 
been the tourmaline. This property is susceptible of 
various modifications. The electricity of the tourma- 
line may be conveniently exhibited by lieating two 
Ratals, suspending the one by a thread, and present- 
ing successively to its extremities the extremities of the 
other crystal. The extremities which possess the same 
kind of electricity will be repelled, while those which 
possess a different kind will be attracted. If a crystal 
of tonnnaline be broken while it is electrified, the frag- 
ments iimnediateiy present electrical poles, situated in 
the same direction as those of the entire crystal. 

The extremity of the crystals of tourmaline which has 
the greatest number of faces, exhibits positive electrici- 
ty, while the extremity having the smaller number of 
fiwes exhibits negative electricity. The proper degree 
sf heat for exciting the electricity of tourmaline is from 
100^ to the boiling point of Fahrenheit. When heat- 
ed beyond this point, it is deprived of its electricity, 
and recovers it only in cooling ^ but if the temperature 
be increased still more, the crystal becomes again elec- 
tiic, but the poles are reversed. The electric poles 
i»y be also reversed, by beating a crystal of tourma- 
line unequally, by means of a buming glass. 

LocaiitieSf &c.— The tourmaline is found in almost 
all primitive mountains ; the finest crystals are brought 
Ceylon, Madagascar, Saxony, the Tyrol, Spain, 
y Oj^ XIV. Part I. t 
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and Brazil. The tourmaline of the Tyrol is found in Siliceoub 
a taicky rock, mixed with chlorite, mica, and bom- genus, 
blende. TTiosc of Saxony and Spain are found imbed- 
ed in gneis, but those of Brazil and Ceylon are in se- 
parate crystals. In Bohemia they are found in mines. 

The tourmaline is also a native of France, Sweden, 

Norway, and Britain. 



24. Species. PiSTAZITE. 

Glassy actynoHte, Kirwan, i. 1 68. Delphinitey Saussure 
Voyages, N® 1918. AcanticonCy ArendaliteyJP hvk- 
drada, Nich. Jour. qto. v. 193. La Rayonnante Pi- 
trcuscy Biochant, i. 310. EpidotCy Hauy, iil. 102. 

Essen, 6*Anr.— Divisible parallel to the faces of a 
rbomboidal prism of 1147% And 65 

Ester, Char , — ^Pistazitc is found massive or crystal- 
lized in flattenod four-sided prisms, terminated by four- 
sided pyramids, and also sometimes in regular six-sided 
prisms *, the summit of the pyramid almost always trun- 
cated, as well as the lateral edges. The crystals are 
sometimes acicular and streaked longitudinally. Inter- 
nal lustre shining. Fracture foliated or radiated. Frag- 
ments wedge-sliaped and splintery. 

Colour deep green, oHve green, or greenish yellow. 
Translucent, sometimes transparent. Hard, easily 
scratches glass, and is brittle. Spec. grav. 3.45. 
Powder greenish yellow or whitish. 

Chem CAor.— Fusible by the blow-pipe, and is con- 
verted into a brown slag, which blackens by continuing 
the heat. 

Constituent Parts. 



Yauquelin. Dcscolilii. 

Silica, 37 37 

Alumina, 2i 27 

Lime, 15 14 

Oxide of iron, 24 17 

■ - manganese, 1.5 1.5 

Loss, 1.5 3.5 

100.0 100.0 



Localities y &c.— Pistazite is found in Daupbiny, 011 
the surface and in the fissures of an argillaceous rock,^ 
accompanied by quartz, amianthus, and feldspar, and 
in the Pyrenees in limestone ; near Arendal in Nor- 
way^ and In argillaceous schistus, north end of the 
island of Arran in Scotland. 



25. Species. Zoysite. 

This mineral, which was discovered by Baron de 
Zoys, and therefore bears bis name, is considered by 
Hauy as a variety of Epidote. 

It appears in prisms which are deeply furrowed or 
rbomboidal, and very much flattened. They are of a 
gray colour, or grayish yellow, with a pearly lustre. 

Localities,— L,oy%\it is found particularly in Carin- 
tbia, and also in the Tyrol and in the Valais*. * Brongnu 

^ r, • a' m 4 ^®- 

26. Species. Axinite, or Thumerstone. 

Id, Kirw. i. 273. La Pierre de Tkumy Brochant, i. 

236. Axinite y Hauy, iii. 22. 

Essen. TAar.— Divisible parallel to the faces of a 
rbomboidal prism of 10X7^, and 78 

X Enter. 
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Siliceous Exter. C//ar.— -Thumerstone is found in masses, dis- 
seminatcd and crystallized. The primitive form of its 
* crystals is a right-angled prism, whose bases are ob- 
lique-angled parallelograms, having their angles of loi^ 
32', and 78® 28'. The integrant molecule is an ob- 
lique triangular prism. The most common form of its 
crystals is a quadrangular prism, so oblique and flatten- 
ed, that its andes become as sharp as the cutting part 
of a hatchet. The faces of the crystals are longitudi- 
nally striated, but the truncated faces are smooth. Ex- 
ternally lustre splendent \ internal shining and vitre- 
ous. Fracture vitreous, sometimes rough and splintery. 
Fragments indeterminate, sharp edged. Massive thu- 
merstone is composed of separate testaceous, thin, and 
slightly curved concretions, with a smooth surface, 
which is somewhat irregularly striated. 

The colour is clove brown, varying to violet blue, 
yellowish, and greenish gray. Massive thumerstone is 
only translucent. The crystals are semitransparent, 
and sometimes transparent. It is harder than feldspar, 
but less so than quartz^ gives fire with steel, ancTdif- 
fuses an odour similar to what is produced by flint. 
Brittle. Spec. grav. 3.213 to 3.30C. 

Chem. Thumerstone froths up under the blow- 

pipe, and is converted into a grayish enamel, and with 
borax into a fine olive green enamel. 

Constituent Farts. 





Klaproth. 


Vauqaeh'n, 


Silica, 


52-70 


44 


Alumina, 


25.79 


18 


Lime, 


9-39 


19 


Oxide of iron. 


8.63 






I. 


4 


Loss, 


2.49 


I 
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Localities j &c.— >Thumerstone, which is hitherto a 
rare mineral, has been only found in veins and fissures 
of primitive rocks, and chiefly in rocks with a base of 
serpentine. It is usually accompanied with asbestus,. 
rock crystal, and sometimes calcareous spar. It was 
first discovered at Thum in Saxony, from which it de- 
rives its name } but has been since found in the Pyre- 
nees, in France, at Mount Atlas in Africa, in Nor- 
way, and in Cornwall in Britain. 

27. Species. Quartz. 

Essen. Char . — Divisible into a rhomboid, which is 
slightly obtuse. 

Quartz, which is found, either massive, crystallized, 
or in rounded pieces, is one of the most abundant mi- 
neral substances. The primitive form of its crystals 
is a slightly obtuse rhomboid, of 94° 4', and 85® 56'. 
The integrant molecule is a regular tetrahedron. 

On account of the variety of forms and appearances, 
quartz has been divided into subspecies \ into five by 
Werner j by others only into two, viz. rock-crystal 
and common quartz. We shall nearly follow the for- 
mer subdivisions, which are, amethyst, rock-crystal, 
milk-quartz, common quartz, and prase, including al- 
so ferruginous quartz. 

Subspecies i. Amzthtst, 

Id, Kirw. i. 264. VAmethyste^ Qjuart%-?tyaHn 
Violet^ Hauy, ii. 417. 



Parti. 

Exter. C^ar.— The amethyst is found frequently cry- ciawSa. 
stallized, but it is also found massive and in round^ tioa. 
pieces, i . The form of its crjrstals is a regular six-sided'— 
prism, terminated by a six-sided pyramid, the sides of 
which correspond to those of the prism. 2. A double 
six-sided pyramid. Fracture conchoidal, rarely splin- 
tery or fibrous. Fra^ents indeterminate, sometimes 
wedge-shaped. Massive amethyst is composed of seps- 
l^te pieces, which are sometimes granulated, sometimes 
scopiform when the crystals are combined together. 

The colour is commonly violet blue of various shades, 
blackish brown and greenish white. External lustre 
resplendent ^ internal resplendent and shining vitreous. 

It varies between transparent and translucent. Scratches 
glass. Brittle. Spec. grav. 2.653 to 2.750. 

Chem, 6*A7r.-— Entirely infusible under the action of 
the hlow-pipc. 

Constituent Parts, Rose. 

Silica, 97 * 5 ^ 

Alumina, .25 

Oxide of iron and manganese, .50 

98.25 

Localities^ &c.— Amethyst Ls found in Bohemis, 
Saxony, Siberia, very abundant in the Uralian moun- 
tains, Hungary, and Auvergne in France. It is usual- 
ly met with in the veins of metalliferous mountains, 
very rarely in granitic mountains. It is frequently met 
with crystallized, lining the cavities of balls of agate ^ 
in amygdaloid and porphyry rocks. 

When the amethyst is cut and polished, it 
assumes au agreeable colour and lustre, so that it is 
employed in jewellery. 

Werner has divid^ the amethyst into two varieties, 
the common and fibrous ; the latter being chiefly cha- 
racterized by its fibrous fracture and resinous lustre. 

This latter variety too, is only found massive. 

Subspecies 2. Rock Crystal. 

Mountain Crystal^ Kirw. i. 241. Le Cristed de rochc^ 

Brochant. i. 243. Qjuart^-hyalin Limpide^ Hauy, 
ii. 417. 

Exter, 6%ar.— Rock crystal is usually found cry^- 
lized, sometimes in rounded pieces, but rarely massive. 

The form of its crystals is, 1. A six-sided prism, having 
one of its bases or both surmounted by a sharp pointed 
pyramid ^ the sides of the pyramid and prism coires- 
pi^ing. This is its most usual form \ but it exhibits 
many apparent varieties, arising from modifications in 
the magnitude of one or several of the faces at the ex- 
pence of the others, 2. A double six-sided pyramid, 
which is sometimes perfect, and sometimes truncated 
on the edges of the common base ; and sometimes too, 
three alternating faces on each pyramid are larger than 
the others, giving to the crystal the appearance of a 
cube. 3. A simple, very acute pyramid with six sides, 
having its summit, and often also its base, acuminated 
with six faces : but this is rather an irregularity in the 
crystallization than a new form. 

The crystals of this mineral are sometimes very laige» 
and they are also found very small. In the rounded 
pieces- the external surface is rough, but in the perfect 

crystals 
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crystals tkc faccc of tlic prism are striated transTersely j 
doB. but those of the pyramids and acuminations are smooth, 
^ V""' The lustre is resplendent and vitieous ; fracture perfect- 
ly concboidal, sometimes, however, foliated ; fragments 
iudetemuDate, very sharp edged. 

Colours of rock-crystals are grayish white, yellowish 
white, pearl gray, yellowish and blackish brown. In- 
ternally it is sometimes iridescent. It is transparent, 

sooetiaies semitransparent. By looking across one of 
the faces of the pyramid, and the opposite face of the 
prism, double refrection is produced. Scratches glass, 
and gives sparks with steel. Somewhat frangible ^ 
spec. grav. 2.650 to 2.888. 

C%fnt. CAor.— Entirely infusible before the blow- 
pipc. 

Constituent Parts. Bergman. 

Silica, 93 

Alumina, 6 

Eime, 1 
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Pkifskal Ckar.^lt is sometimes phosphorescent; two 
crystals, by being rubbed together, exhibit a little light 
ia the ^rk, and give out a peculiar odour, which is 
somewhat empyreumadc. 

Localities^ &e.— Rock-crystal is most commonly found 
ia veins of primitive rocks, and particularly in granite ; 
ia druses lining the cavities of these rocks. The finest 
crystals are now brought from Madagascar, but it is a 
very frequent mineral in most countries, as in the 
mountains of Switzerland, where it was formerly dug 
out of the faces of lofty precipices by the inhabitants. 
It is also found in Bohemia, Saxony, Hungary, and in 
Cornwall in England, and different parts of Scotland, 
u in the island of Arran, in the cavities of tlie granite 
mouataioB, and in Cairngorm in Aberdeenshire, the 
two latter, which are well known by the name of Ar- 
no atones and Cairngorms, are usually of a smoky co- 
loor, owing, it is supposed, to iron or manganese ; pro- 
bably to the latter, for from some experiments which 
we have made, the colour entirely disappears by expo- 
sing the crystal to a strong heat, and from other obser- 
va^DS it appears that the colouring matter is also de- 
stroyed by the action of light. 

Rock crystal sometimes contains schorl, amianthus, 
actynolite, mica, and titanium. Crystals are also some- 
times met with in cavities containing a drop of water, 
and a small quantity of air. 

Uses . — Rock crystal, on account of its lustre and 
transparency, is employed in jewellery, and particularly 
when it is coloured, as those from Cairngorm in the 
north of Scotland, many of which are held in high esti- 
mation. 

Subspecies 3. Rosy Bed or Milky Quartz. 

Rosy Red QjuartXy Kirw. i. 245* Quartz^ laiteux, Bro- 

^akt, i. 246. Ql^artz-hyalin hdteusy Haoy, ii. 420. 

Exter. CAor.^Tbis mioeral is always found massive. 
It is indeed said by Emmerling, that it has been found 
crystallized, in small six-sided prisms, terminated by a 
six-sided pyramid, at Rabenstein in Bavaria. Internally, 
its lustre is shining, rarely resplendent ; resinous ; frac- 
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ture perfectly conchoidal, and fragments indeterminate. Siliceous 
It varies between semitransparent and translucent. trenus. 

The colour is sometimes milk white ; but its principal » 
colour, it is said, is pale rose red. In its other charac- 
ters it agrees with rock crystal. 

It is suspected that this mineral is composed of silica 
and oxide of manganese, to the latter of which the co- 
lour is owing. 

LocaliticSy &c.— Milk quartz forms beds in primitive 
mountains ; at Rabenstein in Bavaria it is met with iti 
a large grained granite. It is also found in Finland, 
Greenland, Saxony, Siberia, and the western part of 
Invemess-sbire in Scotland. 

The semitransparence, the fine colour, and the 
polish of which it is susceptible, have introduced this 
mineral to be employed in jewellery. 

Subspecies 4. Common Quartz. 

^uartZy Kirw. i. 242. Le Qjuariz communcy Brochaut, 

i. 248. Qjuartz hyalin amorphcy Hauy, ii. 425. 

Exier. CAir.— -Common quartz is found in various 
forms, massive, disseminated, in grains, and rounded 
pieces. It is sometimes stalactitical, globular, kidney- 
form, tuherculated, cellular, perforated, and corroded ; 
sometimes also it is crystallized, and the crptals are 
either true or supposititious. The true crystals are 
grouped together in reniform, rounded, or radiated 
masses ; the form is the same as that of rock crystal. 

The pseudo crystals derive their figure from the substan- 
ces on which they are formed, as the cube from fiuor 
spar, the octahedron from the same, the six-sided table 
from barytes, the aonte six-sided pyramid from t:alca- 
reous spar. The surface of the true crystals is similar 
to that of rock crystal, but that of the pseudo crystals 
is rough, and the lustre is dull. Fracture of common 
quartz is small, conchoidal ; sometimes large, splintery, 
and sometimes imperfectly foliated, or fibrous, with 
large parallel fibres. Fragments indeterminate, with 
sharp edges, very rarely rhomboidal. It is commonly 
translucent, rarely semitransparent. The colour is milk 
white, snow white, reddish white, and blood and flesh 
ted, with many shades of these colours. Scratches 
glass. Spec. grav. 2.C40 to 2.654. 

Chem. Infusible liefbre the blow-pipe. Silica 

forma the principal constituent part ; but among the 
numeroua varieties of common quartz, there are no 
doubt slight difierences in the nature and quantity of 
the materials which enter into its composition. The 
different shades of colour are owing to different portions 
and di&rent states of metallic substances. 

LocalitieSy Scc.-^Common quartz is one of the sub- 
stances of most frequent occurrence in all kinds of rocks, 
forming one of the chief component parts of primitive 
mountains, sometimes in entire beds, or whole moun- 
tains, as in the islands of Isla and Jura in Scotland. It 
is also frequent in veins, very common in stratiform 
rocks, where it constitutes the base of sandstone : in 
alluvial rocks it is met with in rounded pieces, or in the 
form of sand. 

Uses.—Cotaakon quartz is employed in the manufac- 
ture of glass iostead of sand ; in the fabrication of smalt, 
and as a ffux for calcareous ores of iroih 

A variety of ibis, called avetiturine, is sometimes held 
in considerable estimation. It is the quartz hyalin 
X 2 aventurinc 



Digitized by 



Google 




164. 



MINERALOGY. 



Siliceous aventurine of Hauy, and the natural aventurine of 
De Lisle. It is of a deep red, gray, green, or blackish 
^ * colour, marked with spots sometimes of a yellowish, 

and sometimes of a silvery appearance, which proceed 
from very thin pieces of pure quartz disseminated in the 
mass. It ought not to be confounded with quartz mix- 
ed with mica, or micaceous quartz, which is a com- 
pound rock. On the contrary, the diversity of colours 
seems to be owing to numerous fissures which are arran- 
ged nearly in the same direction. 

Aventurine is found near Vasles, in the department 
of Deux Sevres in France, in the form of rounded stones, 
which are reddish ; at Cape de Gates in Spain, of a 
whitish colour, with silvery spots ) in Arragon, which 
affords several varieties ^ near Madrid, among rounded 
fragments of granite^ at Facebay in Transylvania, where 
it is of a black colour, with very small golden spots ^ 
and in tbe neighbourhood of Catharineburg in Siberia. 

The name aventurine is derived from the following 
circumstance. A workman having dropped by chance, 
par aventure^ some brass filings into a vitreous matter in 
the state of fusion, gave the mixture this name, of which 
was afterwards made vases and other ornamental objects. 
Mineralogists gave the same name to natural substances 
which have a striking resembhince to this artificial 
production. Hauy, ii. 422. 

Subspecies 5. Prase. 

JPrastum, Kirw. i. 249. La PrasCy Brochant, i. 252. 
Qjaart% Hyalin V ert obscurcy ii. 4 1 9. Qjuari% Prase y 
Brongniart, i. 280. 



Parti. 



yellowish brown, sometimes of a brownish red, and of ckusiSc*. 
a bright blood red. It is usually opaque, or onlylrans- tioa. 
parent at the edges. External lustre resplendent*, inter- 
nal shining and vitreous. Fracture imperfectly coneboi- 
dal \ fragments angular, but not very sbarp^dged. 
Concretions small grained and distinct. It is harder 
than common jasper. Not very brittle. 

Localities , mineral is found in veins of iron, 
stone in Saxony, and in England, where it is accom- 
panied with sulphate of barytes. 

Ferruginous quartz is distinguished from jasper, to 
tbe red variety of which it has a striking resemblance, 
by its shining fracture, which is also vitreous and con- 
choidal ^ its property of crystallizing y and according 
to Brongniart, by having no alumina in its composi- 
tion, which he properly considers as an essential charac- 
teristic. 

28. Species. Horkstoke. 

Homstoncy Kirw. i. 303. La Pierre de Comcy Bro- 
chant, i. 254. PetrosileXy Hauy, iv. 385. 

This mineral is met with in masses and also in rounded 
balls. The colour is usually gray \ it is translucent at 
the edges, the fracture splintery or conchoidal *, it has 
little lustre; is so bard as to scratch glass, and give fire 
with steel ; and its spec. grav. is from 2.699 to 2.708. 

The diversity of inctore which has been observed in 
hornstone, bas led to the subdivision of this species into 
three subspecies, viz. splintery hornstone, conchoidal 
hornstone, and woodstone. 



Exter, r^r.— ‘This mineral possesses all the charac- 
ters of quartz in general. It is most commonly found 
massive, and very rarely crystalli2Led. The crystals, 
which are usually small, have the form of rock crystal. 

The colour is usually leek green ; tbe external surface 
is rough and glistening; the internal shining and vitreous; 
it is translucent ; the fracture imperfectly conchoidal, 
and sometimes coarse splintery; fragments sharp-edged.’ 
When it is massive, it is composed of distinct concre- 
tions, which are granulated prismatic, or cuneiform, the 
surface of which is rough and transversely striated. 

LocalitieSy &c.— Prase is found at Brictenbninn near 
Schwartzenberg in Saxony, in a metallic vein, accom- 
panied with magnetic pyrites, galena, blende, calca- 
reous spar, and actynolite. It is also found in Bohemia, 
ii) Finland, near lake Onega, and in Siberia. 

Uses,— As it is susceptible of a fine polish, prase is 
employed in jewellery. 

This mineral ought not to be confounded with quartz 
coloured by means of chlorite, which latter is of a 
brighter green, but opaque. 

Subspecies 6. Ferruginous Quartz, or Iron Flint, 

Le Caillou FerruginevXy Broebant, i. 248. Qpartx 
RuhigineuXy Brongniart,!. 281. Q^nr/is Hyalin he- 
matoidey Hauy, ii. 420. Eisenkiesel of the Germans. 

Exter, Char , — The peculiar character of this mineral 
seems to be owing to a large proportion of oxide of 
iron, which renders it opaque. It is usually found 
massive, but it sometimes also assumes a crystalline form, 
which is a prism with six equal sides, acuminated at 
i^atb extremity with three planes. Tbe colour is of a 



Subspecies i. SPLINTERY Hornstone. 

Hornstone EcaillexiXy Broebant, i. 255. Petrosilex 

SyttamosuSy Wallerius, i. 280. 

Exter, Char,— This mineral is found massive, or in 
rounded pieces. It bas scarcely any lustre ; the frac- 
ture is fine, splintery ; fragments sharp-edged ; trans- 
lucent at the edges. It is scarcely so bard as quartz; 
it is brittle. 

The colour is bluish gray, smoke and pearl gray, 
sometimes greenish and yellowish gray, more rarely 
olive and mountain green. Sometimes there is a mix- 
ture of these colours, arranged in spots and stripes. 
Spec. grav. 2.654. Kirw. 

Chein, According to some mineralogists, this 

variety of hornstone is fusible before the blow-pipe, but 
according to others it is infusible without the addition of 
borax. 

The following are the constituent parts of a horn- 
stone analyzed by Kirwan. 

Silica, 72 

Alumina, 22 

Carbonate of Lime, 6 

100 

LocalitieSy &c.— This variety of hornstone is chiefly 
found in veins in primitive mountains. It is also found in 
rounded pieces in alluvial rocks, and it constitutes the 
chief basis of hornstone porphyry, as at Dannemora and 
Garpenberg in Sweden. It is met with in <eins at 
Frey berg, Schneeberg, Jobann-Geergenstadt,and Gers- 
dorf in Saxony. 

Subspecies 
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ClmiScA- Subspecies 2. CoNXHOlDAL HoRNSTONE. 

L* Pftrosilcx EqitabiitSy Wallcrius, i. 281, Le Homstetn 
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Conchoidey Brochant, i. 258. 



Chem. (7/ar.— Befotc the blow- pipe, gray siliceous Siliceous 
schistus becomes white and friable ; the black assumes genus. 
a darker colour, and is a little vitriEed at the edges, ' 



Exter, This mineral is always found massive, 

and seems to approach in its characters very nearly to 
the preceding variety or subspecies, excepting in the 
fracture, which is perfectly conchoidal. 

LocalitieSy &c.— This subspecies is found in beds and 
veins, when it is sometimes accompanied with agate. 
It has been found accompanying gneis at Goldberg in 
Saxony, and fine specimens of both subspecies are met 
with in the island of Rona near Sky in Scotland, where 
it seems to form a considerable vein, traversing a gneis 
rock. 

Subspecies 3. Woodstone, or Petrified Wood, 

WoodstonCy Kirw. i. 215. Le Holxateiny Brochant, i, 

259. Qjuart% Agathe Hyloidcy Hauy, ii. 439. 

This subspecies possesses more distinctive characters 
than the former \ and as it seems to be wood, retaining 
its original texture, converted into bornstone by some 
petrifying process, it is usually found in insulated masses, 
or in rounded pieces. It has the external appearance 
of wood, for the surface is rough and uneven, or longU 
tudioally striated \ internally it is glistening, but some- 
times dull, having a vitreous lustre. The fracture most 
frequently exhibits the fibrous texture of the wood. 
The cross fracture is sometimes splintery or imperfectly 
conchoidal. The fragments are indeterminate, and slight- 
ly sharp-edged. The most common colour is dark gray, 
ash gray, gr^ish white, and sometimes cochineal and 
blood red. Different colours appear in the same mine- 
ral, forming spots, clouds, or stripes. It Is commonly 
translucent at the edges, sometimes entirely translucent, 
and sometimes opaque. It is hard and brittle. 

Localities, — Wo^stooe is met with iu Bohemia, 
Saxony, and Siberia, and on the banks of Loch Neagh 
in the north of Ireland, particularly, as we have been 
informed, near places where some of the rivers dis- 
charge their waters into the lake. 

Uses * — ^This mineral is generally susceptible of a fine 
polish, and is therefore employed in jewellery. 

29. Species. Flinty Slate, or Siliceous Sekistus, 

This species is divided into two subspecies or varieties, 
viz., common siliceous schistus, and Lydian stone. 

Subspecies i. Common Siliceous Schistus. 

Siliceous seJnstuSy Kirw. i. 306. Schiste silkieux com- 

THuriy Brochant, i. 283. 

Exter, Char, — ^Thls mineral is found in masses or 
rounded pieces, and it is frequently transversed by veins 
of qnartz of a grayish white, or coloured red by means 
of iron. Thb, it is said, is a distinguishing charac- 
teristic of siliceous schistus which it i-arely wants (Bro- 
chant). Internally it is dull, very rarely a little glim- 
roering. The fracture in the small is compact, some- 
times splintery, and sometimes imperfectly conchoidal ; 
but io the great or lar^ masses it is slaty, a character 
which almost always disappears in the small fragments. 
The fragments are sharp edged. The colour is black- 
ish, greenish, or smoke gray. It is commonly opaque, 
rarely translucent at the edges. It is hard and brittle. 



Comtituent Parts, WIegleb. 


Silica, 

Magnesia, 


7? 


00 


Lime, 


10. 


Iron, 


3-54 


Inflammable matters. 


5.02 


Loss, 


1.86 

100.00 



LocalttieSy &c.-— Siliceous schistus is met with In Bo- 
hemia, Saxony, Switzerland, and Siberia \ at Leadhiils 
in Scotland, and also at Carlops near the termination of 
the great coal field to the south of Edinburgh. 

The geological position of this stone is not pre- 
cisely determined. In Scotland it is connected with 
those rocks which come under the denomination of tran- 
sition rocks ; but according to different descriptions it 
seems to have been confounded with argillaceous sebis- 
tus, with which indeed it possesses some common pro- 
perties ; and some mineralogists regard it as an argil- 
laceous schistus, having a larger proportion of siliceous 
earth. In support of this opinion, siliceous schistus has 
been found in sitnations where it is subordinate to ar- 
gillaceous schistus. 

Subspecies 2. Lydian Stone. * 

BasanitCy Kirw. i. 307. La Pierre de Lydky Bro- 
chant, i. 286. Boche Comeenncy Hauy, iv. 434. 

Tills stone, which is of a grayish, blulsb, or velvet 
black, is found in masses, and in rounded pieces of a 
trapezoidal form, which are also traversed with veins of 
whitish quar*.z. The external surface is smooth and 
weakly shining y the internal is glimmering. The frac- 
ture is even, sometimes slightly conchoidal or uneven, 
rarely splintery \ in large masses it is slaty. The frag- 
ments are sharp-edged, and sometimes assume a cubical 
form. It is commonly opaque, and rarely translucent 
at the edges. It is scratched by quartz \ brittle. Spec, 
grav. 2.415 to 2.880. 

Localities , — ^Lydian stone is found in similar places 
with the former variety. 

This stone has been long known under the 
name of touchstoncy because it is employed to ascertain 
the purity of gold. From this use it obtained the name 
of AtirafH or the trieCy and it was called Lydian stone, 
because it was found in Lydia. When it is employed 
as a touchstone, the gold to be tried is rubbed on its 
polished surface ^ on the metallic trace which remains 
nitric acid is poured, and the quantity of alloy is judged 
of by the degree of change which takes place, this, 
being compared with traces made and treated iu the 
same way with needles differently alloyed and prepared 
for the purpose. This test, it is to be observed, is not 
perfectly accurate, but is sufficiently so for those who 
are much employed in the use of it. The property 
which renders this mineral fit for the above purpose de- 
pends on its degree of hardness, while it presents at the 
same time a smooth and even fracture without being per- 
fectly smooth. Other stones possessing similar proper- 



Digitized by kjOOQle 




1 66 



MINERALOGY. 



tJiliceous ties, such as several rarletlea of basalt, are coovenient- 
. , ly employed for tbe same purpose. 

30. Species. Flint. 

Flinty Kir%v. i. 301. Pierre a ftisily Brochant, i. 263. 
^ Quari^-Agai/ie Pyt'omaquey Hauy, ii. 427. 

Exter, Char, — Flint is found massive, disseminated, 
in angular fragments, in globular masses, tuberculated, 
and perforated. The surface is sometimes rough, 
sometimes uneven, and sometimes smooth. The white 
crust with which it is often covered, is considered by 
some mineralogists as an incipient decomposition. The 
external lustre is dull or a little glimmering ; tbe inter- 
nal is weakly shining; the fracture is perfectly conchoi- 
dal, the fragments sharp edged. The colour is usually 
gray, smoke gray, sometimes perfectly black. Various 
colours appear in the same mineral, presenting spots, 
stripes, and clouds. Commonly translucent at the 
edges ; scratches qnarti : spec. grav. 2.58 to 2.99. 

Chem, Char, — Entirely infusible before the blow- 
pipe. 



Parti. 



Silica, 

Lime, 
Alumina, 
Oxide of iron, 



Constituent Parts. 

'Klaproth. 

98. 

•JO 



■257 
•25 J 



99.00 



Vauqnelia. 

97 



98 



Physical C/wr.— -Two pieces of flint rubbed together 
in tbe dark, give out, like quartz, a phosphoric light. 

LocalitieSy &c.— Flint is never found in primitive 
mountains, excepting in very small quantity, and very 
rarely, in some veins; in alluvial rocks it is sometimes 
met with in rounded pieces ; but it is most abundant in 
stratified mountains, particularfy in beds of limestone, 
marl and chalk, in which it is disposed in parallel layers. 
It is met with in Saxony, Denmark, Sweden, Poland, 
and Spain, and is very abundant in chalk beds in the 
north of France, and also in different parts of England. 
It Is also met with distributed in layers in the white 
limestone rocks, on the north coast of Ireland. In the 
department of Jura in France, globular masses of flint 
have been found with cavities containing sulphur. 

The singular geological relations of thi.s mineral have 
greatly puzzled naturalists, who are fond of such spe- 
culations, and are never satisfied till they have accounted 
Ip for every thing, however scanty and defective the data 
may be on which their hypotheses are formed. It is 
on this account that the theories which have been pro- 
posed, to explain the formation of flint, offer nothing 
more than the silliest and most groundless conjectures ; 
and indeed the same remark is equally applicable to 
theories of the earth in general. It has been already 
observed that flint is regularly disposed in layers, in the 
beds of chalk or limestone in which it is found. In 
an insulated mass of white limestone near Port Rush on 
the north coast of Ireland, which we had an opportunity 
of examining, the balls of flint were disposed in this 
way with great regularity. When the bed of lime- 
stone is of no great thickness, it contains only one layer 
of fiints, but in thicker beds there are two layers of 



flinU, the one near the top, and the other near tbe hot- n 
tom of the bed. Those layers of flint, too, it is to be tm. 
observed, have exactly tlie same inclination as the strata 
of limcbtone. According to one set of theorists, tbe 
flint being in a state of fusion, was ejected fi-om 
bowels of the eai tl*, and deposited in tbe places where 
it is new found. This opinion carries along with it its 
own absurdity ; for admitting that tbe flinty matter has 
been in a state of fusion, it is impossible to suppose that 
it could be deposited with so much uniformity and re- 
gularity, by being projected according to tbe conjec- 
ture of the philosophers who maintain this opinion. 

Had this been the mode of its formation, masses of flint 
would have been found thiougbout every part of the 
chalk or limestone beds, and not in regular layers, as is 
really tbe case. 

According to another opinion, by which the formic by 1^, 
tion of flint is proposed to be accounted for, cavities 
were produced, while the chalk and limestone were 
yet in a soft state, in consequence of the air extricated 
during the evaporation of the water ; and the flinty mat- 
ter in solution was introduced into these cavities by kh 
filtration Irom above. But the same argument iseqoally 
forcible against this opinion. It is impossible to com 
ceive that the cavities could be so regularly and uni- 
formly produced by the extrication of tbe air.' They 
would have been found through every part of tbe beds 
'of chalk and limestone where flint is met with. And 
besides, even allowing that this flinty matter was held 
in solution by water, it might naturally be asked, why 
the greatest proportion of it was not deposited near the 
surface, when it first came in conUct with the chalk 
or limestone, rather than to have continued to pa« 
through the different beds, and form masses of solid 
flints at the greatest depths, in as great qqantity as near 
the surface. .. 

A third opinion, which some imagine to be less iin- by roaiiac 
probable than either of the former, supposes that flints 
have been entirely produced by marine animals deposited 
during the formation of the strata in which they arc 
contained. This opinion seems to derive some support 
from the remains ot marine animals, which are not un- 
frequently found included in nodules of flint. It is no 
rare occurrence to meet with shells thus attached to 
these nodules, and converted into flinty matter, but at 
the same time retaining their original form and appear- 
ance in the most perfect manner. 

Uses. — ^llie extensive use of this mineral, in conse- 
quence of its property of striking fire with steel, as 
gun flints, is well known. Hints are employed also 
as a substitute for quartz in the manufacture of glass 
and porcelain, and in the fabrication of smalt. The 
coarser kinds, or such as arc perforated and carious, are 
applied to the purposes of building and millstones. 
Sometimes the colours and the polish of flint are so 
fine as to have brought it into use in jewellery. 23 

As flints arc found in greatest abundance in France 
and England, the principal manufactures of gun flints tow of 
are carried on in these countries, A particular account®®^ 
of this manufacture in France has been given by Do- 
lomicu and Salivet, Jour, dvs MineSy N® 33, pp. 693 
and 713* ^ whole process, which according to the 

description of Dolomieu is divided into four stages, is 
very simple. 

I. After having fixed upon a mass of stone fit 

for 
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for the purpose, the first part of the operation is to break 
tioa. the stone into pieces of convenient size. With this 
view the workn^n, seated on the ground, places the 
stone on his left thigh, and strikes it with smidl strokes, 
to divide it into pieces of a pound or a pound and a half 
weight, having large surfaces and smooth fractures, and 
at the same time he avoids splitting or shaking the stone 
bj too feeble or too violent strokes. 

2. In the next part of the operation the nicest 
management and dexterity of hand are required ; for 
by repeated strokes splinters of the proper size to form 

flinU are detached; one is separated at every stroke* 
During this operation he holds the mass of stone in his 
left hand. The splinters are about I7 inch broad, 
2 j long, and two lines thick in the middle. They are 
slightly convex above, and concave below; thick at 
one edge, and thin at the opposite edge. 

3. The flint is brought to a regular shape during this 
part of the operation ; and, 

4. The edge of the gun flint which strikes Are, is 
bronght to a straight line by placing it on a sharp iron 
instrament, and giving it five or six small strokes with 
a circular hammer (roulette). This finishes the opera- 
tion, and the whole time of making a flint is not equal 
to a minute. With masses of stone that work easily, an 
expert workman will prepare 1000 good splinters in a 
day. It requires another day to bring to the proper 
shape 500 ; so that in three days he can split off from 
the mass and completely finish lock) gun flints. 

31. Species. Calcedony. 

This species has been divided into two subspecies or 
varieties ; common calcedony and camelian. 

Subspecies i. Gimmon Calcedont. 

Id, Kirw. i. 298. La Calcedotne Commune^ Broebant^ 

i. 268. Agathe Calcedoine^ Hauy, ii. 4 23. 

Exter C 4 ar.-— This mineral is found mas<iive, in 
rounded pieces, which are globular, reniform, botryof- 
dal, stalactitical, cellular ; and sometimes also it is cry-, 
stalhzed in the form of a cube, rhomboid, a simple py- 
ramid with three and six faces ; but these are supposed 
to be pseudo crystals, or merely a crust of calcedony on 

crystals of other substances. The external surface 
u most commonly uneven, sometimes rough, and rarely 
smooth. £xteroal lustre is accidental ; internal glim- 
n^ng, rarely a little shining ; fixture even, some- 
times imperfi^ly concboidal or splintery ; fragments 
sharp edged. 

Colour white, grayish or bluish white, yellowish or 
blackish: various colours appear in spots, clouds, stripes, 
and veins. Sometimes when it is cut it is iridescent ; 
commonly translucent, rarely semitransparent. Harder 
than flint. Brittle. Spec. grav. 2.600 to a. 700. 

Cdor.-^BefiMre the blow-pipe it is infusible. 

Constituent Parts, 

Bergman. 

Silica, 84 

Alumina, 16 

A trace of iron, — 

100 
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Localities^ &c.— Calcedony is most usually met with Siliceous 
in globular masses in amygdaloid, as at Obrrstein, in genus, 
the duchy of Deux Fonts. It is found also in Saxony, ' 

Silesia, and* Siberia, in Iceland and the Faro islands ; 
in the north of Ireland ; and in several of the western 
islands of Scotland. cavities of the balls of calce- 
dony are often lined with crystals of quartz and ame- 
thyst. 

Calcedony takes a fine polish, and is therefore 
employed in jewellery. 

2. Subspecies. Carkelian. 

Id. Kirw. i. 300. La ComaHne^ Broebant, i. 272*^ 

Q^artx-AgatAe Comaline j Hauy, ii. 425. 

This mineral is found in masses, or disseminated, but 
most frequently in rounded pieces of a globular, kidney 
form, or stalactitical shape. External surface rou^h and 
uneven; internal lustre glimmering, or slightly shining ; 
fracture perfectly concboidal ; fragments very sharp- 
edged ; most common colour blood red of various shades, 
and sometimes reddish brown or wax and honey yel- 
low ; semitransparent, hard, and brittle. Spec. grav. 

2.59 to 2.73. 

Chem. Carnelian is infusible before the blow- 

pipe, but loses its colour, and becomes white. 

Localities^ &c. — Camelian is found in similar cir- 
cumstances, and in similar places with common calce- 
dony, but is of less frequent occurrence. The finest 
carnelians are brought from the east, and thence they 
arc denominated oriental. 

The camelian is employed for the same pur* 
poses as common calcedony. 

Observations on Agate.-^As common calcedony and 
camelian, along with jasper, constitute the base of tho 
greater number of agates, it ma^ be here proper to in- 
troduce a few remarks on the mineral substances which 
are included under this name, and on the theories of 
their formation. 

The term agate is of very general application, com- Varieties 
prehending numerous varieties, which are chiefly dlstin- of agat^. 
guished by the arrangement and disposition of the co- 
lours with which they are marked, and from which 
they have derived particular names. The following are 
some of the principal varieties of agate, i. Fortijication 
agate, in which the different coloured stripes are ar- 
ranged in a zigzag manner, presenting something of 
the appearance of a fortified town. 2. Landscape agate, 
in which the colours and shades are so arranged as to 
exhibit the appearance of a landscape. 3. Band or 
ribbon agate, in which the various colours are disposed 
in stripes or zones, which are usually in straight lines, 
but sometimes concentric. To this variety of agate, 
when the zones or stripes are arranged parallel to eacb 
other, and distinctly marked, the name of onyx was gi- 
ven by the ancients. The name onyXj which signifies 
the nail of the finger, is derived from the whitish co- 
lour resembling that part of the body. They also gave 
the name of sarde to a variety of the same stone, of a 
flesh colour, and afterwards the compound name sardo^ 
nyx was given to another variety. In which a whitish 
layer of the onyx, having some degree of transparency, 
covered another layer or a flesh red, the colour of which 
latter appeared through the former in the same manner 
as the colour of the flesh appears through the nail. But 
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Siliceou) In the end, the name of onyx seems to have been ap- 
genus plied to all stones formed of layers of different colours. 

^ J^oss agate. In some varieties of agate filaments of 

a greenish or other colour, having the appearance of 
some species of confcrvsc or musci, are observed, and 
these have been denominated moss agates. Some have 
supposed that these filaments have been real mosses or 
confervse, enveloped by the siliceous matter. In some 
afso delineations of a brown or black -colour, exhibit 
the appearance of trees or shrubs. This dendritical ap> 
pearance is ascribed by some to the infiltration of iron 
or manganese into the natural fissures of the stone. The 
finest agates of this variety, it is said, are brought from 
Arabia, by the way of Mocha, on the coast of the Red 
sea \ and hence they are known by the name of Mocha 
stones. Besides these varieties, there are several others, 
as tubular agate, when it is composed of calcedony, 
which seems to have been in the form of stalactites, and 
afterwards filled up with a different mineral substance, 
or at least of a different colour *, clouded agate, pre- 
senting the appearance of clouds ; radiated or stellated^ 
when the different colours are arranged in rays; breccia 
agate ^ composed of fragments cf different kinds of agate, 
and cemented together by siliceous matter, and consti- 
tuting a real breccia ; spotted agote^ when the colours 
are. disposed in points or spots ^ petrified agate^ which 
seems to have been wood penetrated with the matter of 
agate ^ coral agatc^ having the appearance of coralloid; 
jasper agatCj in which the predominant part of its com- 
position is jas^r. 

Tormation The formation of agate has been the subject of much 
agate, controversy among contending theorists j for while one 
party conceives that it affords the strongest proofs of 
being produced by means of beat, or from a state of fu- 
sion, another party seems to be equally convinced that 
it supplies them with the most certain evidence of hav- 
ing^en formed from an aqueous solution. 

Besides other strong objections that might be urged a- 
gainst the opinion of agate being formed from a state of 
fusion, the uniformity and regularity in the arrangement 
of the different kinds of matter of which it is composed, 
seem quite hostile to it, and, excepting to those who are 
previously prepossessed with such an opinion, will, we 
presume, appear altogether insurmountable^ for it is 
inconceivable, that a mass of melted matter, whether 
it have been in a state of fusion in the place where it is 
now found, or projected from the bowels of the earth 
into the strata which are now its repository, while in a 
soft state, could arrange itself into layers, some of them 
often extremely thin, and disposed in stripes, concentric 
circles, spots, while these various kinds of matter exhi- 
bit very slight shades of difference in their constituent 
parts. It cannot even be imagined that all this could 
have been effected, even by the slowest and most gra- 
dual process of cooling. 

In accounting for the formation of agate by solution 
i^tratiun. in water, it is said that the cavities in the rocks which 
contain agate, were formed in consequence of thr' evo- 
lution and extrication of air, while those rocks were in 
a state of softness \ and that the matter of which agate 
is composed, was introduced in the state of an aqueous 
solution by means of infiltration. But objections, equal- 
ly insurmountable, might easily be adduced against this 
theory : and one of the first that presents itself is de- 
rived from the diversity of matter deposited in masses of 
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a^te. This objection, indeed, as attempted to be (d>- citsafica. 
viated 1^ supposing that the agate composed of different licn 
kinds of matter was derived from different kinds of sue- 
cessive solutions : but this is only removing the diffi- 
culty a step farther ^ for, can it easily be conceived, that 
a very thin layer of one kind of matter being deposited, 
and this, let it be supposed, of a white colour, the solu> 
tion was changctl, from which proceeded another thin 
layer; that the solution was again changed, and depo- 
sited a third kind of matter ; and after ano^er change, 
a fourth kind, or perhaps that the deposition of the first 
kind of matter again commenced. But if infiltration 
from an aqueous solution have really been the mode of 
formation of this mineral, how comes it, it may be fairly 
asked, that the depositions from the different kinds of 
solution have not been arranged, at least in the larger 
cavities, in strata or zones parallel to the horizon ; 
cause it seems natural to suppose that the deposition of 
stony matter, from a state of .solution in water, would 
be influenced by gravitation, and thus be horizontally 
arranged ^ We are aware, indeed, of an objection 
which may be made to this observation. It will be 
said that the influence of gravi^ has in this case been 
connteracted by tlie action of affinity between the stony 
matter in solution, and the sides of the cavity in which 
the agate is formed \ but whatever effect this might 
have in the smaller cavities, its influence would be di- 
minished in those of larger capacity. 

To what we have now said on this subject, which, it 
must be acknowledged, is more curious than useful, wc 
shall only add a circumstance which, so far as we know, 
has not l^en noticed by geologists \ but it seems to be 
of considerable importance to the establishment or sub- 
version of the theory of the formation of agate by means 
of infiltration in the state of aqueous solution. It will 
be allowed, we presume, that all agates found in the 
same horizontal position, or at the same depth from 
the surface, from which the aqueoas solution is under- 
stood to have proceeded, were formed from the same so- 
lutions \ at least those agates which arc contiguous to 
each other, that is, within the space of a few yards, or 
even of a single yard. Now, if this be admitted, all 
the agates which have derived their materials firom the 
same solutions, ought to be exactly of the same kind, 
because their origin is cotemporaneous, and it is derived 
from the same solutions. To ascertain this point with 
precision, it will be necessary to examine agates in their 
native repositories ^ and although we shall not pretend 
confidently to decide the question, because our observa- 
tions with this view have not been sufficiently varied 
and extensive, yet we strongly suspect, that it will ap- 
pear, from future investigations, that agates, and even 
such as are almost contiguous to each other, have been 
formed of very different materials, or of similar mate- 
rials arranged in a very different manner. To those 
who are fond of such speculations we recxuninend this 
as a subject of investigation. 

Localities. — Agates are found in great abundance in 
different parts of the world. They are sometimes di- 
stributed indiscriminately with the rocks which contain 
them, sometimes in beds or layers, in interrupted masses, 
and sometimes in thin beds, where there is scarcely any 
interruption of continuity. This last mode of arrange- 
ment, however is rare. Agates are sometimes found 
in metallic veins, or are mixed with metallic substances, 

as 
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Ousifica- ^ tlie stitphurets of load and silver. It would appear, 
tioa. too, that agates also exist in primitive rocks. Saus- 
^ sure has 6l)servcd tbeki^ in granite, containing no- 
dules of the same graffite, and penetrated with iron py- 
rites. He has observed also at the same place, near 
Vienne, in the department of Isere, thin layers of cai- 
ccdony alternating with gneis ^ hut porphyries and 
similar rocks are the usual repositories of agate. These 
stones arc found in great variety and abundance at 
Oberdtein, in the department of Mont-Toneire, in 
France, in a rock of amygdaloid of a peculiar nature, 
and full of cavities of all sizes. This rock is considered 
by Dolomieu as a volcanic tufa ; but acoordii^ to other 
mineralogists, and particularly Faujas de St Fond, who 
^ minute description of it*, it is considered 
h'Bitt. ^ ^ porphyry or amygdaloid, with a .basis of trap, 
ytt UL which is very subject to decomposition. The globular 
^ masses of agate are disposed in this rock without any or- 
der, tnd are usually enveloped with a peculiar greenish 
earth, hut which contains no copper. In the geodes of 
agate found at Oberstein^ jasper, amethyst, ca^nate of 
lime in crystals, chabasie, a species of zeolite, and some 
portion t>f titaninm, have bc«D observed \ but not the 
least trace of any organized body. Digging, polishing, 
and forming into a great variety of ornamental ohjocts, 
constitute the chief employment of the inhabitants of 
Oberstein. 

Agates are .found in abnndance in different parts of 
Scotland : but (he largest and finest are met writh in the 
seiglibourhood of Montrose and Stonehaven ^ in the 
rocks near Dunbar on the east coast, and in the rocks 
about Dunure, on the shore of Garrick in Ayrshire. 

32. Species. HyaiiITE. 

Id, Kirw. L 296. Muller's glass of the Germans. La- 
va glass of many. 

Ester* CAor.— This sobstanoe is ibnad in grains or 
m asses, -or in thin layers on other minerals, dt has 
msch the appearance of gom, and is usually cracked. 
The Instre is shining and vitreous 5 fracture ooncboidal, 
sometioies foliated ^ fragments sharp-edged. 

Colour grayish white or yellowish^ and, according 
to Kirwao, pure white. Translucent, sometimes •semi- 
transparent ^ has considerable hardness, and is brittle. 
Spec. grav. 2.lia 

^Cie^ Cter.— Infusible at 150* Wedgwood, but melts 
with soda. 

ConstituerU Parts* 

Silica, 57 

Alumina, i8 

Lime, 15 

With some traces of iron. 

LoctUities^ &c.~Hyalite b Found in rocks of amyg- 
daloid, or wacken, near Franckfort on the Maine. 

33. Species. . Opal. 

*nds species b divided into four subspecies or varie- 
ties. 

Subspecies i. Pr£cious Opal. 

Kirw. i. 289. L*Opale IMlcy Brochant, i. 
34 *; Q.wtfi%-restmte Opalin^ Hauy, ii. 434. 

VoL. XIV. Part L ^ 
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Ester. CAor.— This mineral is found massive or dissc- -siliceous 
minuted, and sometimes in veins ; internal lustre splen- gcouH 
dent and vitreous ; fracture perfectly conchoidal ) frag- 
ments sharp-edged. 

Colour milk- white, clear or pale, and sometimes bluish 
gray 5 and by holding it in diflerent lights, a very hrigl;t 
and varied play of colours, the principal of which are 
golden yellow, scarlet red, bright blue, green and gray, 
b seen. It b commonly translucent, rarely semitrans- 
parent^ pretty hard and brittle. Spec. grav. 2.114 

Chetn. CAor.— -The precious opal treated with the* 
blow-pipe splits and cracks, and loses its transparency, 
but b not melted. 

Constituent Parts* K.bproth. 

Silica, 90 

Water, li3 

100 

Localities ^— finest opals are found at Czerwenitza 
not far from Caschau in Upper Hungary, in an argilla- 
ceous .decomposed poi^hyry, which according te some 
mineralogbts is a gray stone (graustein of the Germans), 
and are ^posed in veins, nests, and grains. When 
the opal adheres in small particles closely together 
in the stone, it forms what b called mother of opal. It 
is fonnd in the same manner in a kind of breccia of 
thb decomposed porphyry. (Townson’s Traveb in Hun- 
nry, p. 307.). it is ^nd also at Eibenstock, Johann- 
Georgenstadt, And Freyberg in Saxony. At this latter 
place the repository of the opal is porphyry. The opal 
also b met with in Iceland. 

The opal mines described by Dr Townson are situat- 
ed in a bill of some miles in extent not far from the 
village of Czerwenitza. Thb hill has been opened in 
several places, but in three with the greatest success. 

Guards are placed upon it to prevent any person from 
digging thb preebos stone \ for as it is sitoated in part 
of the royal daroain,^the peasants who were formerly 
permitted to search for it on their own account are now 
prohibited by (he emperor. But even at the time Dr 
Townson visited the mines the work bad been disconti- 
nued for three or four years as unprofitable. IMie usual 
mode of conducting the operations in searching for the 
opabb by quarrying to the depth of three or four yards, 
rarely deeper. The rock is thus thrown out, broken 
to pieces, and afterwards examined. In one place the 
search had been made by minings but the gallery was 
only a Few yards in length, l^om this acconnt it ap- 
pears that the rock containing the opal lies near the 
surface, and seldom, it is said, extends deeper than a 
few fathoms. The opab ^denominated oriental by the 
limidarbs, a term-expressive of their value rather than 
of their origin, are supposed to be from these mines, in 
which, according. to records still in existence, 300 men 
were empWed not less than 400 years ago. 

Uses.— On account of the fine play of colours, the 
opal is held in great estimation for the purposes of 
jewellery, and the opals which reflect green colours in 
most abundance are most highly valu^. The finest 
opals are called oriental \ but thb epithet is given by 
the lapidaries to the more perfect precious stones, and 
is not to be understood as denoting that they have been 
brought from eastern countries. 

Y The 
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The ancients, It would appear from tlie account of 
Pliny, attached an immense value to this stone j for he 
informs us that a senator called Nonius rather submit- 
ted to banishment than give up an opal which he had 
ill his possession to Mark Anthony. Tliis opal was es- 
timated at 20,000 sesterces. Lib. xxxvii. cap. 6. 

Subspecies 2. Common Opal. 

Semuopal^ Kirwan, i. 290. L^Opale Commune^ Bro- 

chaiit. I. 344. Cluart% resimte Hydrophone et 

Quartz resinite Girasoly Hauy, ii. 433. 

Exter. Char, — Common opal is found in masses, or 
disseminated, sometimes in rounded or angular pieces, 
and sometimes kidney-shaped or botryoidal. Internal 
lustre splendent, and intermediate between vitreous and 
resinous. Fracture concboidal, but sometimes uneven. 
Fragments sharp-edged. 

Colour milk-white, and varieties of this colour held 
in certain directions appear of a wine yellow. The other 
sliades of colour are yellowish or reddish white, and wax 
or honey yellow. Semitransparent and sometimes trans- 
parent. Specific gravity from 1*958 to 2.015. In other 
characters the same as the precious opal. 

Chem, Char. — Infusible before the blow-pipe, but 
melts with borax, and without swelling up. 

Constituent Parts. Klaproth. 



From Kozemutz. From Tclkobanya. 



Silica, 


9875 


Silica, 


93 -JO 


Alumina, 


0.10 


Oxide of iron, 


1.00 


Oxide of iron. 


0.10 


Water 


5.00 


LosSf 


1.05 


Loss 




100.00 




100.00 



Localities f &c.~Tbe common opal is found in veins,, 
chiefly in amygdaloid rocks, and sometimes also, it is 
said, in granites and porphyries. It is of most frequent 
occurrence in Bohemia ; in Saxony, as at Freyberg, 
Eibeostook, &c. ^ in Hungary, in Poland, in, Scotland, 
and the Faroe islands. The amygdalmd rocks in the 
vicini^ of the Giants Causeway in the north of Ireland 
also afford a repository, for this mineral. 

Uses.—\i is employed as well as the former for 
the purposes of jewellery, but is esteemed of inferior 
value. 

It has been observed of some varieties oL common 
opal that they are hydrophanous, that is, they possess 
the property of becoming transparent when immersed 
in water, a property wUch it is snpposed depends on 
the absorption of the Water in the pores of the opal. 
When similar varieties of opal are dipped in melted 
wax. they ate imprecated with it, and become in like 
manner transparent, but on cooling resiune their opaci- 
ty. To such varieties De Born has given tbq name of 
Pyrophane. 

Subspecies 3. Semi-opal. 

Id, Kirwan, i. 290. La Demi-Opale^ Brochant, i. 

347. Quartz Resinite Commune^ et Menilitej Hauy, 

433 - 

Ert^, 67 mr.— This mineral is found in masses or- 
^semluated, in angular fragments, stalactitical^ botry- 



A L O G Y. Parti 

oidal, or in superficial layers. Lustre glimmering orClasafiet. 
shining, and intermediate between vitreous and resi- tion 
nous. Fracture concboidal, and frequently even. Frag-'""^ 
ments sharp-edged. 

Colours extremely various, but in general duller and 
less vivid than common opal. The most predominant 
are yellowish, grayish and reddish white, more rarely 
milk white. Various colours are sometimes disposed in 
Spots, stripes, and clouds. Translucent at the edges, and 
sometimes, but rarely, semitransparent. Pretty hard 
and brittle. Spec. grav. 2.540. 

Chem, Char. — Infusible before the blow-pipe, but 
melts with borax and without frothing up. 

Constituent Parts, Klaproth. 



Silica, 43*50 

Oxide of iron, 47.00 

Water, 7.50 

Loss, 2.00 



100.00 

Localities^ &c.— The semi-opal is found in the same 
places and in similar rocks with the common opal, as 
in basalt and amygdaloid, but chiefly in granite and 
jporphyiy, and particulmrly in the veins of such rocb 
containing silver. 

Some varieties of pitch stone have been ranked with 
semi-opal by mineralogists ^ and menilite, a mineral te 
be afterwards described, has been also considered mere- 
ly as a irariety of it. 

Subspecies 4. Wood Opal. 

Li^ijorm Opal^ Kirwan, i. 295. Op(de Lignijorme, 

Brochant, i. 3 50. Quartz resimte Xyhide^ Htnyi ii* 

439 - 

Exter. This variety of opal is found in masses 

of diflferent 8i2Les, retaining the form and texture of the 
wood which is supposed to be penetrated with the stony 
opaline matter. Lustre laterally weakly shinibg, be- 
tween vitreous and resinous. Transverse fracture con- 
choidal, longitudinal fracture shows the woody textoie. 
FVagmeets sharp-edged. 

Colours ^yish and yellowish white, yellowisb brows 
a$d ochre yellow. Different colours are sometimes ar- 
ranged in coDcentrio circles, in spots, and stripes. Of- 
ten opake, but rarely translucent except at the edges. 
Intermediate between hard and semi-hard. Brittle. 
Spec. grav. 2.600. 

Ijx^ities^ &c.— The wood opal is foimd at Pomick 
near Schemnitx in Hungary, and at Tclkobanya in the 
same country. 

34* Species. Menilite. 

Pitchstone^ Kirwan, i. 292. Variety of JUnt of some, 

and Semi-opal of Klaproth. 

Exter, C^ar.^This mineral is found in tuberose mas- 
ses, which have a smooth ribbed surface, and are some- 
times covered with a whitish crust. Internal lustre weak- 
ly shining. TVansverse fracture flat, concboidal *, km- 
gitudinai, coarse, splintery. Fragments sharp-edged. 

Chesnut brown colour, and marked with alternating 
stripes of pearl gray .and reddish brown. TraiisloccDt. 
Pretty haj^ and brittle. Spw. grav. 2. 185. 

Constitacot 
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ComiituetU Paris. Klaproth. ' 



Silica, 

Alumina, 1 • 

Oxide of iron, .50 

Lime, .50 

Water and carbonaceous matter, 11*50 
Loss, !• 



Localities^ &c.— This variety of jasper abounds in Si- Siliceous 
beria : it is found also in Saxony, in the Hartz, where ge nus, 

it reposes on gray wacken j in Sicily 5 and in the hills » 
in the vicinity of Edinburgh. 

Subspecies 3. Porcelain Jasper. 

PorceUanite^ Kirw. i* 313* Le Jaspe Porcelatne^ Brocb^ 
i. 336. Thermantide PorceUanite^ Hauy, iv. 510. 



100.00 

Localities^ &c._This mineral is found at Mcnil- 
Montant, from which it derives its name, near Paris, 
in nodales disposed in interrupted strata, in the middle 
of a foliated, argillaceous schistus, which is interposed 
between the beds of gypsum. 

35. Species. Jasper. 

Jasper has been divided into six subspecies, l. Egyp- 
tian ; 2. Striped^ 3. Porcelain 5 4. Common*, 5. Agate ; 
and, 6. Opal. 

Subspecies i. Egyptian Jasper. 



Exter. ( 7 ^or.— Usually found in masses or angular 
pieces, in which rents or nssures are often observed, and 
also in whole beds. Internal lustre glimmering or 
weakly shining ^ resinous. Fracture imperfect conchoi- 
dal or uneven. Fragments sharp-edged* 

The colour exhibits great variety ) pearl, ash, yel- 
lowish and bluish gray, with shades of yellow, red, and 
rarely green. The colour is generally upiformly the 
same, but sometimes it is striped and dotted, flamed and 
cloudied ; impressions of vegetables of a red colour are 
observed on the bine varieties, and the rents or fissures 
are of a red colour in the grayish specimens ^ is entire- 
ly opaque ; pretty hard, and easily frangible. 

Chem. CTbffr.-^Melts before the blow-pipe into a 
black slag. 



Emtian Pebble^ Kirwan, i. 3 1 2. Le Jaspe Egyptian^ 

Brochant, i. 332. 

Extern Char . — ^This variety of jasper is found in 
rounded pieces, which are generally spherical, and 
bare a rough surface. External lustre glimmering or 
weakly shining ; internal weakly shining. Fracture per- 
fect conchoidsd ^ fragments sharp-edgeo. 

The colours of this variety are disposed in zones or 
inegolar stripes, which are nearly concentric. Theso 
colours are yellowish brown on a ground of chesnut 
brown ) usually opaque, or slightly translucent at the 
edges. Spec. grav. 2.56 to 2.6. 

Chem, CAor.— Infusible before the blow-pipe. 

Localities^ &c.— -This mineral, as its name imports, 
is broDgfat from Egypt, where, as was observed by Cor- 
dier, it constitutes part of a breccia which is entirely 
composed of fragments of siliceous stone«, immense stra- 
ta of which abound in that country, and the deserts 
of Africa in the vicinity. The masses of jasper are 
found among the sand which has been derived from the 
decomposition of this breccia, and particularly near 
Suez. 

L/Wj.^Xhis variety, on account of its hardness and 
beautiful colours, is in considerable estimation for orna- 
mental purposes. 



ConstUueni Paris. Bose. 



Silica, ^ 0*75 

Alumina, 27.27 

Magnesia, 3. 

Potash, 3.66 

Oxide of iron, 2.50 



97.18 

Loss, 2.82 



100.00 

Localities^ &c.-»This mineral is abundant in different 
parts of Bohemia \ it is met with also in Saxony, in the 
rocks in the vicinity of Edinburgh, and on the coast of 
Fife near Dysart in Scotland. 

This jasper derives its name from its fracture, which 
resembles that of porcelain \ and as^ it is frequently 
found in places where subterraneous fires have existed, 
such as beds of coal which have been kindled by ac- 
cident, it is asoribed to their action ; and according to 
Werner, it is nothing more than a slaty clay altered by 
fire. 

Subspecies 4. Common Jasper. 



Subspecies 2. Striped Jasper. 

Id. Kirw. i. 312. Le Jaspe Ruband^ Broeb. i. 334. 

QuarioiJaspe Hauy, ii. 436. 

Erter.CAor.— Tliis varietyof jasper is found massive, 
aud sometimes forms entire beds. It has no lustre, ex- 
cept from the mixture of extraneous substances. Frac- 
ture conchoidal, sometimes splintery or earthy. Frag- 
ments sharp-edged. 

To the variety of colours of this mineral it owes its 
name. These are pearl gray, yellowish and greenish 
t^y, with shades of red and blue, and these different 
colours are arranged in straight or curved lines j gene- 
rally opaque, translucent only at the edges. 



Id. Kinv. i. 310. Jaspe Commun^ Broch. i. 338. 

Exter. Char . — ^This variety is usually found massive, 
sometimes disseminated, or alternating in thin layers 
with other stones. Lustre glimmering or shining, be- 
tween vitreous and resinous. Fracture more or less per- 
fectly concboidal, sometimes splintery or earthy. Frag- 
ments sharp-edged. 

Colours extremely various, exhibiting different shaded 
of red, yellow, and black \ and several of these are 
united together, presenting clouds, spots, and stripes. 
Usually opaque, or slightly translucent at the edges. 
Is scratched by quartz. Easily frangible. Spec. grav. 
2.3 to 2.7. 

Chem. Char . — Entirely infusible before the blow- 
Y 2 pipe. 
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SiEccoiis Pipe« Its constitaent parts are extreme! j variable. The 
ceoiM. followlDg were obtained by the analysis of Kirwan. 

Silica, 7 5 

Alumina, 20 

Oxide of iron, 5 



100 

Localities^ &c.-~This jasper is very common in diffe- 
rent parts of the world \ in Saxony, Bohemia, Hungary, 
France, Spain, Italy, Siberia, and also in Scotland, as 
among the basaltic rocks in the vicinity of Edinburgh, 
and at Dunbar. It is usually found in veins, especially 
such as contain ores of iron. It is often traversed with 
veins of quartz, or mixed with pyrites, lithomarga, semi- 
opal, brown spar, native and vitreous silver. It has 
b^n taken for the basis of some porphyries, but these 
turn oat to be indurated clay, pitch stone, and horn stone* 

Subspecies 5. Jasper Agate. 

Ester. rAur.— This variety seems to be the same as 
that already mentioned under the name of agate jasper^ 
in speaking of agates at the end of the description of 
calcedony. It is found massive, and possesses no lustre. 
Fracture concboidal, generally opaque, pretty hard, 
and sometimes adheres to the tongue. The colours are 
yellowish or reddish white, which are disposed in stripes 
and circles. 

Localities^ &c«— It is met with in many places in 
agate balls, in amygdaloid rocks. 

Subspecies 6. Opal Jasper. 

Ester. rAar^-^This variety of jasper seems to possess 
many common characters with some varieties of opal. 
It is found massive. Intemal lustre between vitreous 
and resinous, is shining or resplendent. Fracture con- 
cboidal. Fragments very sharp-edged. 

Colours scarlet red, blood red, brownish red, more 
rarely yellow. Colours disposed in veins, spots, and 
clou^ Opaque, or translucent at the edges. Brittle, 
and easily frangible. 

Localities^ &c.— This mineral is found In Hungary, 
in Siberia, and other places, and b usually in nests in 

^^lleside the localities of the different varieties of jasper 
already mentioned, we may notice that it is met with 
in Siberia of a white and bluish colour. The hill on 
which the fortress of Orskaia stands on the left bank of 
the river Jaik, in the government of Orembourg, is en- 
tirely composed of a pale green and deep red jasper, 
disposed in inclined beds \ and on the most elevated 
parts of the Altaian mountains, near the source of the 
eiver Korgoii, a jasper has been discovered of an ivory 
whheMkmr, which is remarkable for being penetrated 
with black dendrites. 

Uses Josper.— It is valued according to its hard- 

ness, the degree of polish of which it is susceptible, and 
the beauty and variety oS its colours > and it is employ- 
ed in forming vases, handles for swords and knives^ and 
ntbeg spalier ornamental purposes. 

36. Species. Heliotrope, or Bloodstone. 

HeUotropium^ Kirw. i. 314. L'* Heliotrope^ Broch. L 
276. ^;uart%jaspe Sar^iny Hauy, ii 436* 
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Ester. CAnr.— Heliotrope is found massive or in an- 
gular pieces*, external lustre glimmering er shining, 
and resinous j fracture concboidal, sometimes uneven.' 
Fragments very sharp-edged. 

Colour chiefly deep green, but of various shades, with 
spots of olive and yellow, but most frequently scarlet or 
blood red : translucent at the edges : hard, easily fran- 
gible. Spec. grav. 2.62 to 2.7. 

Chem. Char . — Entirely infusible before the blow-pipe. 

Localities^ &c.-»Tbi.s mineral was originally brou^t 
from the east, but it has since been found in Siberia, 
in Bohemia, where it is met with in a vein, and in Ice- 
land. 

Uses.— It is employed for similar purposes with jasper 
or agate. 

By many mineralogists this mineral is considered as 
a variety of jasper \ hence it has been called oriental 
jasper •j and it is supposed by some to be a calcedooj 
penetrated with green earth. 



Clattifia. 

tion 



37. Species. Chrtsoprase. 

Chrysoprasium^ Kirw. i. 284. La Chrysqprase^ Brock 

i. 280. ^uarhs Agathe Prase^ Hauy, il. 426. 

Ester. CAor.— This mineral is found massive, or in 
angular fragments : internal lustre rarely glimmering \ 
fracture even, sometimes splintery ^ fragments sharp- 
edged. 

Colour apple-green, greenish gray, or leek-green*, 
translucent, sometimes semitransparent ^ less bard than 
calcedony and flint. Spec. grav. 2.25. 

Chem. CAor.— Infusible before the blow-pipe, hot 
loses its transparency, and becomes white. 



Constituent Parts, 


Klaproth. 


Silica, 


96.16 


Alumina, 


.08 


Lime, 


.82 


Oxide of iron, 


.oS 


Oxide of nickel. 


J.OO 


Loss, 


2.86 




100.00 



Localities^ &c. — Chrysoprase is found at Kosemafz, 
in Upper Silesia, in a mountain composed of serpentine, 
asbestos, indurated talc, and lithomarga. 

Uses . — It is employed for similar pnrposes as jasper, 
and it is greatly esteemed when it is of a fine apple- 
green colour. It is said that some varieties of this mi- 
neral lose their colour by being exposed to moisture, so 
that the jewellers,' before using them, put them to the 
test, by keeping them for some time in a moist place. 

38. Species. Plasma. 

Id. Broch. i. 278. Sdex Plasms^ Broagniart, iL 398. 

Exter ( 7 Aor.— This mineral is found disseminated, 
in rounded pieces, and also in angular pieces. Inteoml 
Kistre glimmering or weakly shining \ reslnons. Fracture 
concboidal, even, and sometimes splintery. Translu- 
cent, and sometimes even transparent in thin pieces. 

Colour various shades of green \ and sometimes dif- 
ferent colours are disposed in spots, stripes, and points. 

Nearly 
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Nearly equally bard whh calcedon j. Brittle, and easily 
frangible. 

Chatu CAnr.— It is infusible before the blow-pipe, 
but becomes white. 

Localittetf &c.— It is said by some, that this mineral 
has only been found among the ruins of Rome, but ac- 
cording to Bronmiart and others, it has been found in 
the Levant, in tfpper Hungary, and in Moravia, in a 
mountain of serpentine, where it is accompanied with 
flint 

Uses.— It appears that this mineral was much em- 
ployed by the ancients for ornamental purposes. 

39. Species. Cat's Eye. 

Id. Kirw. i. 30T. VOeU de Chaty Brochant, i. 292. 

^jsart^-Agathe Chatoyant^ Hauy, ii. 427. 



Brochant, i. 288. Lave vitreuse Obsidienney Hauy, SHtceoui 

iv. 594. genu*. 

Exter. Char . — This mineral is found in masses, and 
sometimes in rounded pieces. Lustre resplendent, vi- 
treous ^ fracture perfectly conchoidal \ fragments very 
sharp-edged. 

The most common colour of obsidian is perfectly 
black, sometimes greenish and grayish, black, blueish, 
greenish and smoke gray, and yellow and red, accord- 
ing to Humboldt : most commonly opaque, but some- 
times translucent on the edges. It is bard and easily 
frannble. Spec. 2.340. 

Chem. CAor.— Before the blow-pipe obsidian melts 
into an opaque porous glass, of a grayish white co- 
lour. 



Exter. CAor.— This mineral, as it is brought from its 
natire country, is usually cut and polished, so that its 
natural form is unknown ; but it is supposed that it is 
met with in grains or rounded pieces. A mass describ- 
ed by Klapr^, which seemed to be in its natnral state, 
had a quadrangular form, a rough surface, and consider- 
able bi^liaocy. The lustre is resplendent and resinous. 
The cross fracture is uneven, the longitudinal fracture 
imperfectly foliated. Fragments more or less sharp- 
edgcL 

The colour is greenish yellow and smoke gray, of 
various shades, and sometimes, bat rarely, grayish or 
silvery white. It is translucent, rarely semitransparent. 
When it is cut, it reflects different ra^s of light by 
changing its position, a character by which it is easily 
known. This is ascribed to small parallel fibres which 
aiqiear in tlie interior of the stone. It is hard, easily 
f^gible. Spec. grav. 2.625 2.660. 

Chem. Char.—\t melts with great difficulty by the 
tcdon of the blow-pipe. Klaproth subjected it to the 
beat ef a porcelain furnace, but it was not melted \ ii 
only lost its hardness, lustre, and transparency, and the 
colour became of a pale gray. 



Conitifnent Parts. Klaproth. 



Silica, 


95 XKJ 


94-50 


Alumina, 


1.75 


2^0 


Lime, 


1.50 


I.jO 


Oxide ai iron. 


0>25 


0.25 


Loss, 


I.JO 


»-75 




100.00 


100.00 



Loro/itirSd— Cat's eye is brought from Ceylon and 
tbc Malabar coast, and also, it is said, firom £|B^pt and 
Arabia^ but always in the polished state. The only 
ooe known in its natural state was that above mention- 
ed, which was presented to Klaproth by Mr Greville of 
London. 

This mineral is in great estimation as a pre- 
cious stone, and it is usually cut for ring-stones. 

The name is derived from its possessing the property 
of reflecting the light similar to the eye of the cat, and 
bence the term chatoyant among jewellers, which is ex- 
pressive of that effect. 

49.. Species^ Obsidiak. 



Constituent Parts. 





Bergman. 


Abflgaaid^ 




Silica^ 


69 


74 




Alumina, 


22 


12 




Oxide of iron, 9 


14 






lOOr 


xoo 




DcMotfls. 


Brappier. 


Silica, 


72.0 


74 * 


71.0 


Alumina, 


12.5 


14. 


> 3-4 


Lime, 




>.2 


1.6 


Oxide of iron 7 








and manganese, j 


2.0 


3-0 


4.0 


Potash and soda, 


X0.0 


3-3 


A.0 


liOSS, 


3-5 


4-5 


0.0 




XOO.0 


106.0 


100.0 



Localities^ &c.— This mineral is found in Iceland, . 
in Siberia, in the Lipari islands, in Hungary, in Ma- 
dagascar, the island of TeneriffTe, in Mexico, Fero, and 
some of the South sea islands. Humboldt discovered a 
▼ariety of obsidian in New Spain, which was chatoyant 
in a considerable degree. The obsidian from Hungary 
is found in insulated pieces among detached masses of 
granite, gneiss, and decomposed porpb^iy. Obsidian 
was long supposed to have a volcanic origin \ but it ap- 
pears, from the accounts of those who have visited Ice- 
land, that it is not only found in the vicinity of Hccla, 
but everywhere, distributed like quartx and flint } and 
besides it is not unfreqnent in countries where volcanoes 
were never known ta exist. 

The fine colour and hardness of this stone 
have brought it into use for ornamental purposes. 
Among the ancient Mexicans andPernvians it was em- 
ployed as mirrors, some of which, it is said aire' some- 
times still found in the tombs of their ancient sovereigns 
{Faujas Miner, des Vo/canSy p. 308.) ^ and also for cut- 
ting instruments as knives and even razors. Hernan- 
dez saw the Mexican cutlers make a hundred knives of 
obsidian in the course of an hour. Obsidian, it is said,^ 
has also been used as mirrors for telescopes. 

41. Species. PlTCHSTOKi:. 

Id. Kirwan, i. 292. La pierre de poix. Brochant, L 
353. Petrosilex resimformey Hauy, iv. 386. 



id Kirwan, L 265. Iceland agate valgo, VObsidiennsy 



Exter. CAar.— Pitchstone, which has rccelwed its^ 

name 



Digitized by 



Google 




174 MINER 

Siliceous iHuae from its rosembUttce to pitck, is found maseive 
genas. sometimes in extensive beds and veins, and also forming 
* entire mountains. Internal lustre shining and resin- 

ous. Fragments sharp-edged. In coarse and frequentr 
Ij small granular distinct concretions which have a 
smooth surface. 

The colours are various shades of black, green, 
brown, red, and gray. Translucent, but commonly at 
the edges only. Brittle, and rather easily frangible. 
Spec. grav. of pitchstone from Saxony, 2.314^ of black 
pitcbstone from Arran, 2.338 ^ of pitchstone from Meis- 
sen 1.645, Klaproth. 

' Chem. Char. — Fusible by the blow-pipe, and is con- 
verted into a white porous enamel. 

Constituent Parts of pitchstone ft'om Meissen of an 
olive green colour. Klaproth, Transl. ii. 207. 



Silica, 


73 


Alumina, 


14.50 


Lime, 


X 


Oxide of iron. 


I 


Oxide of manganese. 


0.10 


Soda, 


*•75 


Water, 


8.50 


Loss, 


*•5 

100.00 



LocalUieSy &c.«— Pitchstone is found in great abun- 
dance in Saxony, in Hungary, and also in Siberia. It 
abounds also in Scotland, particularly in the island of 
Ajnran, where it is met with in beds, but chiefly in veins 
traversing the strata ip the less elevated parts of the 
island. Ktchstope also forms the basis of a porphyry. 

42. Species. Pearlsxone. 

Obsidienne Perllcy Brongniart, ii, 340, Lave Vitreuse 
PtrUcy Hauy, iv. 495. Volcanic Zeolite^ Fichtel. 
Zeolitic Pitchstone of others. See Klaproth, Transl. 
ii. 263. 



Exter. Char. — Pearlstone almost always forms the 
ground or basis of a species of porphyry which contains 
roundish or lon^jsh vesicular cavities. Lustre pearly. 
Fracture seems imperfectly conchoidal ^ but is uot very 
perceptible. Fragments blunt-edged. 

Colour bluish, ash, greenish gray. Translucent at 
the edges. When breathed upon, gives out the argilla- 
ceous odour. Not brittle, but easily frangible* Soft. 
Spec. grav. 2.340 to 2.548. 

Chem. Char. — Before the blow-pipe froths op like 
zeolite, but is not fused. 



Constituent Parts. Klaproth, ii. 267. 



Silica, 
Alumina, 
Oxide of iron. 
Lime, 

Potash, 

Water, 

Loss, 



75-^5 

12 . 

1.60 



.50 

4-50 

4.50 

1.65 



100.00 



A Li O G Y. Parti, 

Localitiesy &c. — Pearlstone is found near Toka^ in 
Hungary, in strata alternating with those of argilla. ti«L 
ceous porpbyij, and containing in its vesicles nodules 
of obsidian } it is also met with in Iceland, and in tiie 
north of Ireland. 

43. Species. Pumice. 

Id. Kirwan, i. 415. La Pierre poncCy Brochant,i. 

443. Ponccy Brongniart, i. 332. Lave vitrem 
pumidcy Hauy, iv, 495, 

-This mineral is found massive or dis- 
seminated, and it is always of a porous or vesicular 
texture. 

Lustre glimmering, or a little shining and silky. 
Fracture fibrous ^ fragments blunt-edged. 

Colour grayish white, bluish, or yellowish gray. 
Opaque, rarely translucent at the edges, sometimes se- 
roihard, but generally soft, very brittle, and very 
easily ^ngible. Spec. grav. 0.914. 

Cnein. Char. — Fusible before the blow-pipe, and is 
converted into a white glass. 

Constituent Parts. KJaprotb, ii. 208. 



Silica, 


77.50 


Alumina, 


17-50 


Oxide of iron. 


1-75 


Soda of potash. 


3- 


Loss, 


.25 




100.00 



LocalitieSy &c.— Pumicestone has been supposed to 
be a volcanic production, because it is found in the vi- 
cinity of volcanoes \ the Lipari islands are almost en- 
tirely composed of it, and there it is accompanied with 
obsidian. It is also found in Iceland and Tenerifie^ 
in Hungary ^ and on the banks of the Rhine between 
Andemacb and Coblentz. 

Uses.—Va\n\co is very much employed in polishing 
stones, metals, glass, ivory, and in the preparation of 
parchment. 

A rare variety of pumice is described by Brongniart 
in the form of vitreous filaments as fine as heir *, the 
colour is a deep bottle green, and it melts by heat into 
a white enamel. This pumice is supposed to be pro- 
jected from the volcano in the isle of Bourbon. 

44. Species. Prehnite. 

Id. Kirwan, i. 274. La Prehnite^ Brochant, i. ipj* 

PrehnitCy Hauy, iii. 67. 

Essen. CAor.— Divisible by one distinct line only, 
and pretty clean y electric by beat. 

Ester. Char. — Prehnite is found either massive or 
crystallized. The principal form of its crystals is a 
four-sided rhomboidal table, which is either perfect 
or truncated on all its edges, or a table with six face^ 
and an equal angle, or a large rectangular prism termi- 
nated by a bevelment which is somewhat obtuse. The 
crystals are usually grouped together, and united by 
their lateral faces *, face of the crystals smooth j exter- 
nal lustre shining^ internal weakly shining and pearly*, 
principal fracture foliated, cross fracture fine-grained 
uneven ^ fragments bnt little sharp-edged. 
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Coloar green, oltre green, mountain jp^n, and 
HHL greenish white ; semitransparent, and sometimes trans- 
parent. Scratches glass slightly. Brittle, and easily 
fnuigihle. Spec. grav. 2.609 to 2.696. 

€hem, t?dar.— Fusihle before the blow-pipe, into a 
white poroas enamel. 



Constituent Parts* 





HauenfraU. 


Klaproth. 


Silica, 


50. 


43-83 


Alumina, 


20.4 


30-33 


Lime, 


^33 


J8.33 


Oxide of iron 


1, 4.9 


5.66 


Water, 


•9 


1.83 


Magnesia, 


•5 




Loss, 




0.02 




100.0 


loo.oa 
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ing, or weakly shining, pearly or silky ; fracture fi- Siliceou 
broQS j fibres divergent j fragments wedge-shaped. ^ ^ genns. ^ 

Colour yellowish white, yellowish brown, snow ^ite, ' ^ 

and sometimes honey yellow, translucent j semihard, 
brittle, and easily frangible. Light. 



Constituent Parts. Meyer. 

Silica, 41 

Alumina, 31 

Lime, 1 1 

Water, 15 

Loss, 2 



100 

Subspecies 3. Radiated Zeolite. 

Zedithe Rayonn^^ Brochant, i. 301 . Mesotype^ Hauy, 
iii. 151. 
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Prebnite was brought first from the Cape 
of Good Hope, by Colonel Prehn, whose name it now 
bears. It is also found in France, as in Dauphiny, 
where it exists in veins. It is Hot unfrequent in dif- 
ferent parts of Scotland, as among the porphyry rocks 
six miles to the south of Paisley \ in the neighbourhood 
of Baobarton \ and in the rocks round Edinburgh. 

45. Species. Zeolitb. 

This species has been di^ded into four subspecies. 

Subspecies i. Me ALT Zeolite. 

Kirwan, i. 278. La ZeoHte Farmeuse^ Bro- 
chant, i. 298. Mesotype^ Hauy, iii. 151. 

Bxter. CAor.— This variety is found massive or dis- 
seminated, and sometimes it is branched or coralloidal, 
sod sometimes also it envelopes other zeolites with a 
thin crust. It is dull ^ fracture earthy ; fragments 
hlont-edged. 

Colour usually reddbh or yellowish white, or flesh 
red, opaque, very brittle ^ does not adhere to the 
ton^e. When scratched with the finger-nail it ^es 
eat a dull sound. 



Constituent Pdrts. 


Pelletier. 


Silica, 


50 


Alumina, 


20 


Lime, 


S 


Water, 


22 
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Localities^ &c.— This variety of zeolite is found in 
Ireland, the Faro islands, and Sweden. It is frequent 
in diflerent parts of Scotland, as at Dunbar, and seve- 
^ of the Western islands. 

Subspecies 2. FlBROUs Zeolite. 

Fibreuse^ Brochant, i. 299. Mesotype^ Hauy, 
i. 151. 

Euter. Char . — ^Thb Variety is found tancssivu, and 
•ometimes in rounded pieces, ooUarposed of capillary cry^ 
*tsls, £vecgent and radiating \ internal lustre glimmer- 
3 



Essen. Char . — Divisible parallel to the faces of a 
rectangular prism \ electric by heat in two opposite 
points. 

Exter. C^ir.— This variety is found massive, but 
most frequently crystallized : the primitive form is a 
rectangular prism with square bases \ its conunon forms 
are a rectangular prism, truncated at each extremity by 
a four-sided pyramid, corresponding to the lateral faces \ 
a fiour-sfded rectangular prism with two broad and two 
narrow sides, and also terminated by fbur-sided pyra- 
mids, or a four-sided prism, nearly rhomboid al, the 
two ^arp lateral edges of which, as well as the two ob- 
tnse terminal angles, are truncated. The crystals are 
united together in bundles \ so that the acuminstions 
only can be seen \ the crystals are commonly smooth 
and shining > the internal lustre is weakly shining and 
pearly *, fracture radiated : the rays bread or narrow f 
fragments wedge-shaped. 

Colour yellowish, grayish, reMsh, and snow-white \ 
transkicent, sometimes transparent^ semihard j scratches 
calcareous spar > brittle, and easily frangible. Spec, 
grav. 2.0833. 

Chem. CAor.— Before the blow-pipe it froths up, 
gives out a phosphorescent light, and is converted into 
a porous euanml. With acids it fiwmsa gelatinous sub- 
stance. 



Constituent Parts. 


Vauquelin. 


Siltoa, 


50.24 


Alumina, 


29.30 


Lime, 


9.46 


Water^ 


10. 


Loss, 


I. 




100.90 


Subspecies 4. Foliated Zeolite. 


Zeolithe Lamelleuse^ Brochant, 

111 


i. 302. Stittnte^ 



iit. i6i. 



Essen. ^Fusible into a spongy oUamel, but ^not 

dectric by beat. 

Eater. CAar.^Th 'ia variety of zeolite is usuOhy fbund 
in anb3^oioidal or globular pieces, and arlso efyatafliz- 
ed ^ primitive form of its crystals is a rectangular prism 
with rectangular bases : the usual forms of its crystals 

are, 
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Siliceoot are, a short equiangular six-sided prism with two broad, 
gen us, two narrower, aud two very narrow faces ; a table with 
* i»x equal faces, and a rhoniboidal prism. Surface of the 
crystal smooth and sinning ) internal lustre shining and 
pearly ; fracture foliated ; the plates most frequently 
curved with a simple cleavage* 

Colour similar to the former ; it is translucent or 
semitransparent y semibard, and easily frangible. Spec, 
grav. 2.5. 

Chem. CAar.— Froths op and phosphoresces, under 
the blow-pipe ^ placed on hot coals, it becomes white and 
is easily reduced to powder. It is not converted into a 
jelly by acids. 

Constituent 'Parts, Vauquelin. 



Silica, 


52 


Alumina, 




Lime, 


9 


Water, 


18.5 


Loss, 


3 



100 



Localities^ &c«— The diflerent varietiesof zeolite are 
usually found in amygdaloid rocksr- basalts, porphyry, 
slate, wacken, and green stone* .They often line the 
sides of fissures passing throngk these rocks, and are 
accompanied with calcareoua spar, calcedony, some- 
times with native copper and native silver, as in Ice- 
land. The finest zeolites are brought from .the islands 
of Faroe, Iceland, . .^delfors in Sweden. The diOer- 
ent varieties . are not • unfrequent in Scotland. The 
fibrous and radiated kinds are met with extremely 
beautiful iiv the islands of Cannay and Skve ^ the foli- 
ated or stHbite in the island of Stafia, in Skye, and in 
. the lead >(eins at Strontian* 

46. 'Species. CixBiziTE. 

/ La Zeolithe Cubiqucy Brochant, i. 304. Analctmcy Sf 

ChabastCy Hauy. iii. 180. 

. Essen, CAnr.— Original forms of the cube, fasible 
into a glass. 

Exter, CAnr.— This mineral is found massive or cry- 
stallized 1; the form of the ciwstals is a perfect cube, 
which is its primitive form. This is sometimes truncat- 
ed on all its angles by three small triangpilar faces, or 
with twei^-four equal and similar trapezoids like the 
garnet. The external lustre is resplendent, vitreous, or 
pearly. Internal shining or weakly .shining. Fracture 
imperfectly foliated, almost uneven. Fragments im- 
perfect cubes. 

Colour white, yellowish, grayish, or reddish white. 
It is translucent or opaque. Semihard. Spec. grav. 
about 2 (Hauy). Difficult to produce any signs of 
electricity 5 hence the name anakimcy signifying want 
of power, nven to it by Hauy. 

Chem, cAor.— Froths up before the Uow-pipe, and 
melts into a porous glass. 

LocaUtieSy &c.— Cubizite is found in Skye, in Stafia, 
and in the Salisbury rocks near Edinburgh. Fine spe- 
cimens of cubizite are abundant at the Giants cause- 
way in the north of Ireland. Chabasie is found also 
at Oberstein in Germany. 

2 



A L O G Y. p,rtl. 

By many mineralogists chabasie aud anakiiUe are 
considered as one species ; but more nearly investigated, lioi. 
as has been done by Hauy and others, they rou^t ap v 
pear very different. The preceding description refers 
chiefly to analcime. We shall shortly state the prioci- 
pal characters of chabasie from Hauy, iii. 176. 

Essen, Char , — Divisible into a rhomboid slightly ob- 
tuse, and easily fusible by heat. 

Exter, £har , — Chabasie is commonly crystallized. 
Primitive form of the crystals is a slightly obtuse rhom- 
boid, whose plane angle at the summit is about 
so that it approaches nearly to the cube ; lutegrant mo- 
lecule is the same. Six of the edges are truncated, the 
truncations uniting three and three at the two opposite 
angles, and the remaining six angles are also truncated. 

It appears also in the form of double six-sided pvramldt 
applied base to base, having the six angles at the base, 
and the three .acute edges of each pyramid truncated. 

Colour whitish, sometimes reddish, but this seems to 
be owing to a superficial crust. Lustre shining or re- 
splendent and vitreous. Transparent or translucent 

Chem, Char,—\A easily fusible before the blow-pipe^ 
and melts into a whitish spongy mass. 

47. Species. Cross-stone. 

Stavrolit€y Kir wan, i. 282. Pierre Critcijorntey Bit^ 

chant, i. 31 1. Ilarmotomcy Hauy, iii. 191. 

Essen, CAar.^Divisible into a rectangular octahe- 
dron, which may be subdivided on the angles contiguous 
to the summits. 

Exter, CAor.— This mineral is always crystallized. 

Its usual forms are, a douhle crystal composed of two 
broad prisms, with four rectangular faces, and terminat- 
ed at each extremity by a four-sided obtuse pyramid 
placed on the lateral edges. These two prisms cross 
eack other by their broader faces, so that the faces of 
the acumination meet toother, and the double crystal 
thus formed having four ngbt-angled re-entering angles, 
resembles a cross. The crystals are obliquely streaked. 
External lustre shining and resplendent,, vitreous; In- 
temal weakly shining. Fracture foliated. 

Colour grayish or milky white, translucent, some- 
times semi-transparent. Semi-bard, scratches glass 
slightly. Spec. g^v. 2.333 

Chem, CAor.— before the blow-pipe it is fusible, and 
froths up. The. powder thrown on hot coals is phos- 
phorescent, giving out a greenish yellow light. 

Constituent Parts, 





Klaproth. 


Tassaeit. 


Silica, 


49 


47-5 


Barytes, 


18 


16 


Alumina, 


16 


19.5 


Water, 


15 


13-5 


XiOSS, 


2 


3-5 




100 


100 



Localities,— This mineral has been found in veins at 
Andreasberg in the Hartz, accompanied by carbonate 
of lime, from which it is sometimes called andreohte. 
It is also found in the lead veins at Strontian In Scot- 
land, and in baills of agate at Oberstein. In the latter 
place, oryatals are single. 

48. Species 
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48. Species. Laumokite. 



Ze^iihc EfflorescentCy Hmwj, iv. 410. JJ. Brochanty 
ii. 530. 



Exter, -This inioeral is found in masses which 

are composed of irregular groups of crystals crossing 
each other in all directions. Form of the crystals is a 
foor-slded prism, nearly rectangular, and terminated by 
a base inclined to one of the lateral ed^s under an 
angle of 133^ ^ frequently the acute angle is truncated, 
and thus terminating in a bevelment placed on the acute 
lateral edges. The lateral faces are longitudinally streak- 
ed, and the lustre is shining. The faces of the summit 
are also shining, but smooth. Fracture foliated, and 
parallel to the lateral faces. 

Coloor grayish white, somewhat pearly. Is translu- 
cent, rather soft ; sectile, and easily franmble. 

But all these characters are considerably different by 
the action of the air. The whole mass is gradually se- 
parated, and the crystals become opaque, falling into 
friable folia, which are in a short time reduced to a 
aooW’White powder, from which it derives the name 
given to it Hany. 

Chem, Fnsible before the blow-pipe, without 

frothing up, into a white enamel, and forms a jelly 
with acids. 

This mineral was found in 1788 by 
Gillet Lanmont, in the lead mines of Huelgoet in 
Brittany in France, and from him it derives its name. 
It forms a small vein contiguous to the vein of galena. 
We have collected specimens of a mineral, whose cha- 
racters correspond with laumonite, in a vein traversing a 
haaaltic rock in the island of Skye. After being kept 
for some years it appeared equally liable to disintegra- 
tion by exposure to the air. 



49. Species. DifyrE. 

Id, Brochant, ii. 508. Id, Hauy, Hi. 242. 

Estrn, Char . — ^Divisible parallel to the faces of a re- 
gular 6-sided prism. Fusible with intumescence. 

Exter. C’Aar.— This n.ineral is found in small fasci- 
cnlar masses or crystals. Lustre shining, vitreous. 
Longitudinal fracture foliated. 

Colour grayish or reddish white, and sometimes pale 
rose red. Semt-bard •y scratches glass, and is easily 
Aaarihle. Spec. |^v. 2.630. 

Ciem. CA^^^Fusible. Tbc powder tbroM on hot 
coals produces phosphorescence. 



Constituent Barts. Vauqueliu. 



Silica, 


60 


Alumina, 


24 


Lime, 


10 


Water, 


2 


Loss, 


4 

100 



iocalitieSy &c.— Tills mineral has only been found 
at Manleon, in the lienees, in a rock of steatites. It 
was discovered by Lelie^Te and Gillet Lanmont, in 
1786. 
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50. Species. NatROLITE. genot. 

Id. Klaproth. Id. Brongniart, L 370. ^ ^ 

Ester. This mineral is found in masses, in a 

rock of amygdaloid. External surface somewhat roughs 
internal lustre glimmering ^ fracture fibrous and radia- 
ted. 

Colour brownish yellow, inclining to olive, and dif- 
ferent colours appear in parallel and waved zones \ is 
translucent at the edges \ scarcely scratches glass \ U 
easily franrible. Sp. grav. 2.16. 

Crum. Cnar,^—\)i reduced by the blow-pipe to a white 
glass. Nitric acid produces no effervescence, bnt con- 
verts it in a few hours to a thick jelly. 

Constituent Parts. Klaprotb. 



Silica, 46 

Alumina, 24 

Soda, 16 

Water, 9 

Oxide of iron, 1.75 

Loss, 1.75 



100.00 

LocalitieSy &c.-»NatroHtc has been found only at 
Roegau, near the lake of Constance in Switzerland, in 
the cavities of an amygdaloid rock. The name is de- 
rived from natron or soda, of which it contains so large 
a proportion. 



51. Species. Azurite. 

LassuHUy Klaproth, Analyt. Essays, i. 170. Le Lazu- 
Uthcy Broeb. i* 315* 

Exter. Cdar.— This mineral has been found dissemi- 
nated, massive, and crystallized in rectangular four- 
sided prisms. Lustre glimmering and sbinbg. Frac- 
ture imperfectly conchoidal. 

Colour indigo, Pmssian, or deep smalt bine ; streak 
lighter blue > nearly opaque, or translucent at the 
edges} hardness, nearly that of quartz. Brittle and 
easily frangible. 

Cncm. C 4 ar.— -Infusible l}efore tbc blow-pipe, but 
loses its colour, becomes earthy, and of a clear gray. 
With borax it produces a bright yellow glass. Aci^ 
have a very feeble action upon it. iCIaprotb ascertained 
that ft is composed of silica, alumina, and oxide of iron} 
hot the quantity which be operated on was too small to 
ascertain the proportions. 

LocdlitieSy &c.-— This mineral lias been found at 
Vorau in Styria, in a rock of micaceous sebistus, where 
it forms, along with grayish quartz and silveqr white 
mica, a vein of about half an inch thick. 

52. Species. Lazulite. 

Lapis Lazuliy Kirw. i. 283. La Pierre d^AssurCy 

Broch. i. 313. Lassulitey Hauy. Hi. 145. 

Extcr.Ckar.—T[iiB mineral is found massive, dissemi- 
nated, and in rounded fragments } internally dull, and 
rarely glimmering. Fracture earthy, or hne-grained 
uneven } fragments sharp-edged. 

X Co I oar 
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Colour azure Blue ^ opaque, or translucent on the 
edges hard, or semil^rd ^ brittle and easily frangible. 
Spec. grav. 2.76 to 2.94. 

CAem. Char . — It retains ita colour at the temper^ure 
of 100® Wedge wood j but with a stronger heat froths 
up into a yellowish hard coloured mass. By increasing 
die heat, it changes to a white enamel ^ with acids 
after calcination, forms a jelly. 

Constituent Parts* 



A L O G Y. 

Constituent Parts* 



Parti, 

CUtafio. 

tioo. 



l>avy, Nich. Jour. xL 153. 


Gregor, ibid. uiL 


Alumina, 


70. 


58.70 


Silica, 




6.12 


Lime, 


1.4 


•37 


Oxide of iron, 




.19 


Water, 


26.2 


3^-75 


A portion of fluoric acid 


^ * 






97.6 


96.13 



Klaproth. i. f6p. 

Silica, 

JLlumina, 14.5 

Carbonate of lime, 28 
Sulphate of lime, 6.5 

Oxide of iron, 3 

Water, 2 



Localities^ &c. — This mineral was first discovered 
by Dr Wavell, in a quarry near Barnstaple. Mr 
Hatchett found it, in 1796, filling the cavities and 
veins of a soft argillaceous sebistus. It has since been 
found in Stenna>Gwyn mine, in the parish of St Ste- 
phen's, Cornwall, where it is accompanied with sulpha- 
ret of tin, copper, and iron. 



lOO.O 

Localities^ &c.— This mineral is found in Persia, 
Natolia, and China, and it is supposed that its re- 
pository is among granite. It has been found also in 
tiiberia, near the lake Baikal, where it forms a vein 
along with garnets, feldspar, and pyrites. It is fre- 
quently DHxed with pyrites, and a grayish white feld* 
^ar. 

Uses . — ^Thls stone, when it is of a fine blue colour, 
and free from white spots, is held in great estimation 
for various ornamental purpbses \ but it derives its 
greatest value from its use in painting. The colour 
which it furnishes is called ultramarine. To prepare 
it, the stone is hnt calcined, and then reduced to an 
impalpable powder, which is mixed with a paste com- 
posed of resinous matters, of wax and linseed oil. 
From this mixture a powder is obtained by washing, 
which being dried affords the colouring matter. This 
colour, when used in painting, is not susceptible of 
change. 

53. Species. Htdrargillite. 

Wavellite of Dr Babmgton and others. 

Ex ter. C^nr.— 'This mineral is found crystallized. 
The crystals are very minute, and are attached to 
quartz, in tufts or bundles, which diverge from a com- 
mon centre. It is also found closely compacted to- 
gether, in the form of mammillary protuberances of the 
size of small peas, and adhering to each other. The 
crystals, when magnified, appear to be four-sided, and, 
wheu broken, the section seems to be rhomboidal. 
The crystals have sometimes the appearance of fine 
down, and sometimes are of the size of a hair. Lustre 
silky. 

The colour is white, with a shade of gray or 
greeny usually opaque, and sometimes serokranspa- 
rent. The texture is loose > but the small fragments 
are so hard as to scratch agate. Spec. grav. 2.25 to 
2.70. 

Chem. CAar.-— Infusible before the blow-pipe^ but 
the crystals, exposed suddenly to strong heat, decrepi- 
tate. 



54. Species. Akdalusite. 

Adamantine Spar^ Kirwan, i. 337. Spath Adawiautmj 
Boumon, Jour, de Pbys. 1789. Feldspath 
Many, iv. 362. 

* Exter, Char * — ^This mineral is found massive, and 
crystallized in rectangular four-sided prisms, the sum- 
mits of which are obliterated. Lustre weakly shining 
and resinous. Longitudinal fracture foliated. Cross 
fracture a little splintery. Colour reddish brovm or 
violet^ translucent at the edges. Very hard ) scratches 
quartz, and sometimes even spinelle. Difficultly fran- 
gible. Spec. gtav. 3-165. 

Chem. 67 ior.— Infusible before the blow-pipe. 
Localities^ &c. — ^This mloeral was first discovered by 
Boumon in the granitic rocks of Forez, where it occu- 
pies a vein of common feldspar. It has been found al- 
so in Spain, where it enters into the composition of a 
granite. It is also met with in Aberdeenshire. When 
first discovered it was supposed to he a variety of ada- 
mantine spar, or corundum ^ hut its inferior spec. grav. 
and the difference in the structure of its crystals, afford 
sufficient characteristic differences. 

55. Species. Feldspar. 

This species is divided into the five foDowing subspe- 
cies ; I. Adularia. 2. Labrtidore stone. 3. Comtioi 
feld^qiar. 4. Compact feldspar. 5. Hollow spar. 

Subspecies 1. Adui.aria. 

Moonstone >• 322. ZMcfw/crare, Brochant, I. 
371. Feldspath Nacrif Hauy, ii. 606. 

Exter* CAar.— This mineral is found massive or cry- 
stallized. The forms of its crystals ace, l. A four-sided 
^homboidal prism. 2. A perfect rhomb, more or less 
oblique. 3. A rectangular four-sided table, with ob- 
lique terminal faces. 4. A gix-sided prism. 5. A wx- 
sided table. Surface of the crystals smooth or lon^to- 
dinally streaked. Lustre shining or resplendent. Inter- 
mrf lustre resplendent, vitreous, or p|*arly. Fneture 
foliated. Cleavage double. Fragments xiiomboidaL 
Colour yellowish, greenish, or milk-white ; is some- 
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^ times chatoyant. Is al trays translucent \ sometimei se- 
iai. mitransparent. Hard \ scratches common feldspar. 
v^Biittle» and easily frangible. 8pec. grav. 2.500 to 
2.561. 

Chem* CAor.— Adularia before the blow-pipe cracks 
and splits, and then melts into a white glass. 



Constitnent Parti. 



Silica, 


Vauquelin. 

64 


Westrumb. 

62.50 


Alumina, 


20 


17.50 


Lime, 


2 


6.5c 


Potash, 


14 


— 


Magnesia, 




6. 


Oxide of iroa. 


- 


1.40 


Sulphate of barytes, 


- 


2. 


Water, 


— 


.25 


Loss 


- 


3 - 8 j 




100 


100.00 



Sniceoos 

Subspecies 3. Common Feldspar. gcnu«» 

Id. Kirwan, i. 316. Le Feldspath Commuriy Brochant, 
i. 362. Feldspath^ Hauy, ii. 590. 

Exter. CAor.— Feldspar is found massive, disseminat- 
ed, in rounded pieces, or crystallized. Its forms are, 

1. A broad six-sided prism with unequal angles, termi- 
nated at each extremit? by an obtuse bevelment, whose 
faces are placed on the two lateral edges. 2. A four- 
sided ihomhoidal prism. 3. A four-sided rectangular 
prism, having the lateral edges sometimes truncated \ 
and, 4. A six sided tabic. Double crystals are some- 
times met with. Lustre shining} internal ^lus)b^ also 
shining } sometimes resplendent, vitreous or pearly. 

Fracture perfectly foliated } fragments rhomhoidal. 

Colours milk-white, yellowish, grayish, reddish, and 
greenish. Translucent } scratches glass } brittle, and 
easily frangible. Spec. grav. 2.437 to 2.704. 

Chem. CA(ir.«— Before the blow-pipe melts into a 
white glass. 



localities f &c.r^This mineral was first found by Pi- 
ai in one of the summits of St Gotbard in Switzerland ; 
this summit is called Adula, and from this it takes its 
name. It is said that it forms particular beds, inter- 
posed between micaceous schistus and gneis. It is ac- 
companied with quartz, mica, and common feldspar. 

Subspecies 2 * Labradore Stone. 

U. Kirwan, i. 324. La Pierre de Labrador^ Bro- 
chant, i. 369. Feldspath Opalin^ Hauy, it. ^7* 

Exter. CAor.^TIiis mineral is found massive, and in 
rounded pieces. Intcroal lustre shining, sometimes re- 
splendent } pearly, or vitreous. Fixture perfectly fo- 
Hated, with a double cleavage. 

Colour most commonly dark or deep ash gray } but 
by varying its position it reflects dificrent colours, as 
blu^.^en, yellow, brown, and red } and these colours 
exhibit stripes, spots, and dots. It is strongly translu- 
cent. Spec. grav. 2.6 to 2.7. 

Chem. CAar.— Before the hlow-pipe fusible into a 
white enamel. 



Constituent Parts. 


Biodbeim. 


Silica, 


«95 


Alumina, 


13:6 


Sulphate of lime. 


12. 


Oxide of copper. 


•7 


Oxide of irqn, 


•3 


Loss, 


390 



100.CX) 

Localities^ &c.-^This stone was first brought from the 
inland of St Paul, near the coast of Labradore, whence 
its name. It ban been since found in Bohemia, and 
near the lake Baikal in Siberia. It is rarely found in 
its native repository, but it is supposed to belong to pri- 
mitive rock } for it is accompanied with sebori, mica, 
and hornblende. 

Uses . — ^Thc brilliancy of its colours, and particularly 
Kts chatoyant property, have brouglit it into use io jewel- 
Wry. 



Constituent Parti. 





Vauquelm. 


Kirwan. 


Chenevir. 


Silica, 


62.83 


fi 7 


64. 


Alumina, 


17.2 


*4 


24. 


Lime, 


3- 




6.2J 


Oxide of iron. 


I. 




2. 


Potash, 


13- 






Barytes, 




II ^ 




Magnesia, 


*• 


8 


- 


Loss, 


3-*5 

100.00 


100 


3 - 7 J 

lOC.OO 



Localities, &c.— Feldspar is one of the most common 
substances, and the most universally distributed in na- 
ture. It does not exist, however, in large masses. It 
forms one of the component parts of granite, gneis, sye< 
nite and porphyry. 

When exposed to the action of the air, it is veiy li- 
able to decomposition, and then it is converted into a 
white earthy mass, which is employed in the manu- 
facture of porcelain. This is the kaolin of the Chi- 
nese. 

Subspecies 4. CoMFACT Feldspar. 

Continuous Feldspar. Kirw. i. 3 23. Le Feldspath Com- 
pacte, Broeb. i. 367. Feldspath Compactc Blev, 
Hauy, ii. 605. 

Exter. CAar.— This variety is found massive, and al- 
so in rounded pieces. Lustre weakly shining, or only 
glimmering. Fracture imperfectly foliated, sometimes 
splintery. Fragments not very sharp edged. 

Colour bluish white, greenish 6r yellowish } translu- 
cent, but sometitnes only at the edges. Streak white 5 
is scratched by quartz. 

Chem. CAar.-i-Fusible before the hlow-pipe. 
Localities, &c.— Compact feldspar is found in Sax- 
ony, And ia the Tyrol. It is not uncommon in Scot- 
land, as in the Grampian mountains, and on the Pent- 
land hills in the neighbourhood of Edinburgh. The 
crystals of feldspar observed in antique green porphyry, 
are supposed to belong to this vnrjety. 

Z ^ Sttbspcoiofv 
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Subspecies 5. Hollow Spar, or Chiastolitc. 
Macle^ Broch. ii. 514. Id. Hauy, iii. 267. 



57. Species. Arctizite. 
JFernertte, Hauy, iii. 119. . Id, Brochant, il. 529, 



Parti 

Cluafiou 

UOB 



Essen, Divisions parallel to tbe faces of a 

prism, slightly rhomboidal. A black substance sur- 
rounded by another of a whitish colour. 

Exter, CAar.— This mineral has been found only cry- 
stallized in four-sided, nearly 1‘cctangular prisms. The 
summit is always broken, by which the arrangement of 
the two substances is observed. The white part is the 
outermost \ the black matter forms in the centre a small 
prism, whose sides correspond with those of the outer 
crystal. From the angles of the central prism proceed 
four narrow lines, which extend to each of the angles 
of the outer prism \ and sometimes this black substance 
forms at the extremity of these lines, or in the angles 
of the large prism, a similar small prism of black mat- 
ter. The black matter is an argillaceous schistus, simi- 
lar to the repository of the crystals. The white part 
is sometimes weakly shining *, internal lustre glimmer- 
ing, resinous. The black part is nearly dull. Fracture 
foliated ^ the black part earthy. 

The colour of the white part, yellowish, or grayish 
white \ that of the black part, grayish, or bluish black. 
Opaque, or translucent. Semihard: scratching glass 
when foliated. Streak white. Brittle 5 not very fran- 
gible. Spec. grav». 2.944. Communicates to sealing 
wax, negative electrimty by friction. 

Chem, CAur.— BefSre the blow-pipe, the white part 
melts into a whiter glass \ the black part into a black 
glass. 

Localities^ &c. — This mineral has been found in 
Brittany in France, imbedded in argillaceous schistus \ 
in the Pyrenees, in a similar rock, lying immediately 
OB granite,^ near St Jacques de Compostella in Spain \ 
and in the mountains of Cumberland, also imbedded in 
argillaceous schistus. 

The name chiastolite is derived from the appearance 
of the section of the crystal, which is supposed to have 
some resemblance to the Gr^k letter 

56. Species. Scapolite. 

ScapoUthcy Brochant, ii. 526. Id, Hauy, iv. 493. Rtspi^ 

dolithcy Abitgaard. 



Essen, CAor.-— Spec. grav. 3.6. Phosphorescent by 
heat, hut not by percussion. 

Exter. Char, — This mineral is found massive, or cry- 
stall ized in four -sided rectangular prisms, terminated by 
an obtuse four-sided pyramid. The' lateral edges are 
truncated, so that the prism appears to be eight-sided. 
Crystals small \ lustre resplendent, sometimes weakly 
sliining, and pearly or resinous. Fracture foliated. Fo- 
lia curved in two directions. 

Colour between pistachio green and Isabella yellow. 
Translucent. Scratches glass, and strikes fire with steel. 
The powder thrown on hot coals phosphoresces in the 
dark. 

Chem, Char, — Before the blow-pipe it froths up, and 
easily melts into an imperfect white, and opaque ena- 
mel. Insoluble in nitric acid. 

Localities^ &c. — ^Tbis mineraL is found in the iron 
mines of Northo and Ulrica in Sweden. Bouoen 
near Arendal in Nonvay, and. at Campo Longo id 
Switzerland. 

58. Species. Diaspore^. 

Id, Brochant, ii. 507. Id, Hauy, iv. 358. 

Exter. CAt/r.— This mineral is of a gray coloan 
Lustre shining, pearly. Fraoture foliated, with the 
folia a little curved \ separates into rhomboids, with 
angles about 130^ and 50^^ scratches glass. Spec, 
grav. 3.432. 

Chem, Char,— A fragment of this stone heated for a 
little in the flame of a candle decrepitates and dbper- 
aes in all directions^, from this property is obtained its 
name, which signifies to disperse. Heated in a close 
crucible to prevent the fragments from flying off, they 
were reduced to white shining particles, somewhat re« 
sembling boracic acid. 

Constituent Pas 

Alumina, 

Oxide of iroDy 
Water, 



rts, Vauquelin. 

80 

3’ 

^7 



lOQ 



Exter. Char, — ^This mineral has been found massive, 
but most frequently crystallized in rectangular, four- 
sided prisms, having the lateral edges truncated.' The. 
crystals are small, sometimes acicular^ commonly elon- 
gated and aggregated. Their surface is longitudinally 
streaked and glimmering. Internal lustre weakly shin- 
ing, vitreous or resinous. Fracture foliated. 

Colour grayish white \ translucent, or rarely transpa- 
rent. Scratches glass, and is brittle. Spec. grav. 3.68 
to 3.70. 

Chem, CAor.— Froths up before the blow-pipe, and 
melts into a white enamel. 

LocahtieSy &c.— This mineral has been found in tbe 
mines of iron ore near Arendal in Norway.- Tlie cry- 
stals are mixed with mica and calcareous spar. 



Localitmy &c.— The repository of ibis mineral is 
unknown. It was connected with an argillaceous 
othrey rock. 

This mineral ' approaches nearly to bydrargilUte or 
wavellite, described above, in its constituent parts \ but 
the proportions and some of the external cbanctera 
are ^fferenti 

r 

59. Species. Spodumeme. 

Id, D'Andfada, Jour, de Phys. an 8. p. 240. Triphanci 

Hauy, iv. 407. Id, Brochant, ii. 528. 

Exter, Char, — ^This mineral is found in small masses, 
which present some appearances of crystallization. Lus- 
ter shining, pearly. Fracture in the mass radiated^ of 

single 
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aniica. Single crystals foliated and divisible in three directions, 
tkm. which sometimes afford ah oblique angled prism of 
'v^^aboot 100® and 8o®. Cross fracture dull, rough, and 
splintery. In larger masses the fracture is radiated. 
Lustre shining pearly. Scratches glass. 

Colour greenish white or leek green. Translucent at 
the edges. Brittle. Spec. grav. 3.192 to 3.218. 

Ch^ (?Aar.— Before the blow'pipe it separates at 
first into small yellowish plates, and then melts into a 
grayish white transparent glass. 

Constituent Parts* Vauquelin. 



Silica, 


56-5 


Alumina, 


24 


Lime, 


5 


Oxide of iron. 


y 


Loss, 


9-5 




100.0 



locahties^ See.-— This mineral has been found in the 
mines of U toe near Dalero in Sweden. Its repository 
seems to be a vein, where it is accompanied with quartz 
and black mica. 

The name triphane has been given to this mineral 
by Many from its peculiar three-fold^oatural divisions. 
It received the name spodumene, which signifies cowered 
wHk ashes from D’Andrada. 

60. Species. Meionite. 

id. Hany, ii. 586. Id. Brochant, ii. 519. 

Essen. Divisible parallel to the faces of a 

prism with square bases. Easily fusible into a spongy 
white glass. 

Exter. Char . — ^It is found crystallized in four-sided 
rectangular prisms whose lateral edges^are always trun- 
cated. It is terminated by an obtuse four>sided pyramid 
satin the lateral edges. Sometimes the latei^ edges 
are dou^ truncated, thus forming a sixteen-sided 
prism. The crystals are small, adhering laterally^ and 
arranged in rows to the matrix. Lustreshining, vitreous. 
Longitudinal fracture foliated, and parallel to the four 
faces of the prism. Cross fracture slightly conchoidal. 

Colour grayish white. Semi-transparent Scratches 
glass. 

Chem. ^Aor.— Melts very easily before the blow-pipe 
with considerable intumescence accompanied with a 
kissing noise. 

Localtties^ &c.^Tbis mineral has only been found on 
Vesuvius near Mount Somma. The crystals are usual- 
ly attached to fragments of foliated limestone. 

61. Species. Sommite. 

^ephelinCf Hauy, iii. 186. Id. Brochant, ii. 522. . 

Divisible parallel to the sides and bases 
of a regular six-sided prism. With difficulty scratches 
glass. 

Exter, CAor.— — Tt^ mineral is -found disseminated in 
^ius or in small crastals, which are commonly ^lerfect 
***"**dcd prisms. iTie lateral faces are smooth and 
shining with a vitreous lustre. Longitudinal fracture 
foliat^. Gross fracture conchoidal and shining. Co- 
lour grayish white. Translucent, rarely aemitranspa- 
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rent. The sharp points scratch glass, the others leave 
only a white trace. Easily frangible. Specific gravi- 
ty 3.2441. , . > 

Chem. Char . — Fusible into a glass by long continued 
heat. Becomes opake in nitric acid, hence the name 
nepkeline^ signifying .cloudy^ given to it by Hauy. 

Constituent Parts. Vauqnelin. 



Silica, 46 

Alumina, 49 

Lime, 2 

Oxide of iron, 1 

Loss, 2 
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Localities^ &c.— This mineral is found lining the 
eavitles of rocks on Mount Somma, from whence its 
name sommite. It is accompanied with vesuvian and 
black schorl, all which are supposed by some to be ejec- 
^d matters fcon> Vesuvius. 

62. Species. ICHTHYOPHTHALMITE. 

Id. D^Andrada. Ichthyophthalme^ Brochant, ii. 552. 

Apophyllitey Hauy. Id. Brongniart, i. 385. 

Exter. CAdr.— This mineral is found massive, and 
crystallized in rhomboids which approach nearly to 
the cube j in thick six-sided tables, and In rectangular 
four-sided tables, with truncated edges. Lustre lin- 
ing, pearly. Fracture foliated > cleavage single; cross 
fracture nne grained uneven, and weakly shkiiDg. 

Colour yellowish or greenish white; translucent or 
semitransparent. Scratches glass ; not easily frangible. 
Spec. grav. 2.46. 

Chem. TAizr.-— Exposed to the blow-pipe, is with 
difficulty reduced to a white enamel. In nitric and 
muriatic acids it forms a jelly. 



Constituent Parts. 


Fourcroy and .Vauquelin* 


Silica, 




Lime, 


28 


Potash, 


4 


Water, 


17 
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LocalilteSy &c.— This mineral is found in the iron 
mine of Utoe in Sweden, imbedded in a violet-colour- 
ed limestone, and accompanied with greenish hornblende 
and oxide of iron. 

IV. ARGILLACEOUS Genus. 

I. Species. Native Alumina. 

Native Argi 7 , Kirw. i. 175. Alumim PurCy. Bro^ 
chant, i. 318. 

Exter, CAnr.— This mineral is found in kidney-form 
masses ; it has no lustre ; fracture earthy ; fragments 
blunt edged. 

Colonrs snow or yellowish white ; opaque ; stains a 
little ; tender or friable ; adheres a little to the tongue, 
feels meagre ; gives out an earthy smell when bieathed 
on. Spec. grav. 1.305 to-x.66. 

Chem. 
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*** MINEBALOGY. 

AfgiUaoe- Ciem, Before the blow*pipe is absolutely in- 

0M« gcBui. fusible, but dissolves ahaost entirely in acids. 



Constituent PorU^ Foarcroy. 

Alumina, 

Sulphate of lime. 

Water, 

Lime and silica, 



45 

27 

4 

100 



But according to the analysis of otliers, it is composed 
almost entirely of pure alumina, mixed only with a 
small proportion of lime and silica. 

Localities^ &c. — It is found at Halle in Saxony, in 
•part of the garden belonging to the college, immediate- 
ly under the soil j hut being only in small quantity, and 
in the neighbourhood of a Targe' laboratory, has led to 
the supposition that it is an artificial production. It 
is said that it has been also found at Magdeburg 
in Lower Saxony, in Silesia, near Verona, and in 
England. 

2. Species. Porcei^atn Earth. 

Porcelain Kirw. L 178. La Terra Porcelaine^ 
Brochant, 1.320. Argile Kaolin^ et Feldspaih Ar^ 
gUliforme^ Hany, ii. 616. 

Fxter* £bar.«»Thi8 mineral is found massive, or dis« 
seminated ; has no instre \ stains strongly 5 has iktle co- 
herence ^ adheres a little to the tongue. 

Gdoar reddisli, yellowish, or grayish white. 

Chem. ( 7 ^ar.---^fiisible in the strongest beat of a 
furnace. 

Constituent Parts* Vauquelln. 



Silica, 


55- 


71.15 


Alumina, 


27. 


15.86 


Idme, 

Oxide of iron, 


2. 

.5 


1.92 


Water 


14. 


6.73 


Loss, 


*•5 


4-34 




100,0 


lOO.CO 



Localities^ &c.— This mineral is found in consider- 
able abundance in beds and veins, in granite and gneis, 
especially when the proportion of feldspar is consider- 
able. It abounds in China and Japan, where it is 
known by the name of kaolin ^ in Bohemia, Saxony, 
Denmark, and particularly in many places of France, 
as at Limoges and Bayonne, and in Cornwall in Eng- 
land. In many cases it seems to be owing to the de- 
composition of granite. 

Uses . — ^Porcelain earth, as its name imports, is em- 
ployed either as it is found native, or mixed in certain 
proportions with other earths, in the mannfactnre of por- 
celain. That from Limoges in France is employed 
without any addition. 

3. Species. Common CutT. 

Ttis species is divided into five subspecies : T. loam^ 
2. pipe clay 5 3. potters clay j 4. variegated clay j and, 
$. slaty day. 

4 



Parti. 

Subspecies i. Loam. 

CW.— This mineral is found massive and 
great abundance j has no lustre j fracture uneven or 
fine earthy j fragments very blnnt-edged j has little 
coherence; stains. 

Colour yellowish-gray, or spotted with yellow and 
brown, feels somewhat greasy, and adheres strongly to 
the tongue. 

Localities^ &c.— Loam Is frond in great abundance 
eveiy where, and perhaps it ought to be considered as 
a mixture of different substances, rather tiian as a slzot 
pie mineral. 

Subspecies 2. Pipe Clay. 

Exter* C 4 nr.— This variety is found in great masses; 
has^ scarcely any lustre ; fracture fine earthy, or 6ne 
grained uneven ^ fragments sharp-edged ; has some co- 
herence. 

Cobur grayish or yellowish white ; streak shining; 
feels ^asy, adhoret strongly to the tongue, and is easilj 
frangible* 

L^HtieSy &c.M-It is very abundant in most countries, 
and is usually fonnd in alluvial land. 

Snbspecies 3. Potters Clay. 

Id. Kirw. I. 180. Argile d Potter^ Brochant, i. 322. 

Exter* CAor.— This variety is also found massive, sod 
in great abundance. It is intermediate between solid 
and friable ; has no lustre ; fracture fine grained ear- 
thy, sometimes coarse grained uneven ; fragments bluot- 
edged. 

Colour yellowish, greenish, or grayish white ; some- 
times reddish or ochrey yellow of various sha^ It 
18 opaque, stains a little ; streak a little shining ; very 
brittle, and easily frangible ; is somewhat ductile ; ad- 
heres a little to the tongue, and feels greasy. 

Vkem, CAnr.<—>Is differently affected by the blbw- 
pipe, according to the proportion of the dwrent snb- 
stand^s of which it is composed ; but in general is diffi- 
cult of fusion. Effervesces with acids when the pro- 
portion of lime is considerable. 

Constituent Parts. Vauquelin. 



Silica, 
Alamlna, 
Lime, 

Oxide of iron. 
Water, 

Loss, 



43-5 

33-2 

3-5 

1 * 

18. 

.8 
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The proportions of silica and lime vary consider- 
ably ; the silica is very often the predominant ingredi- 
ent. Kirwin examin^ a potters clay, in which he 
fonnd 63 parts of silica. 

Localities^ &c. — Potters clay is found in great abun- 
dance in most countries, and in similar situations with 
the former. It often forms thick beds in alluvial land, 
alternating with beds of sand. 

Subspecies 4. Variegated Clat. 

Exter. CA<w\— -This mineral is frond massive. 



Has 

an 
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ua urAj firsctore, a alitiung strdik, and is soft <»r fti- 
tioo. aUt* 

The colour is white, red, cr yellow, and these dif- 
ferent colours are sometimes in stripes^ veins and spots. 
Adheres a little to the tonone, and feels somewhat 
greasy. It is sectile and lignt. 

As this variety of clay forms with water a less tena- 
cious mass than some of the other varieties, it probably 
contains a greater proportion of siticeous earth. 

Ificaiities^ &c. — ^This mineral Is found in Upper La- 
satia. 

Sabspecies 5. Slaty Clay. 

Slate Clay^ Shale ^ Kinvan, i. 182. VArgile Sc/us» 

teuse^ firochant, i. 327. Argile Schisteuse Impres* 

sionee^ Hauy, iv. 448. 

Ester Char . — This subspecies is found massive ^ in- 
tenally doll, when free from mica \ fracture slaty or 
earthy ; fragments in tables. 

G)km grayish, yellowish, or blackish, sometknes 
reddish or brownish *, opaque ^ soft, sectile, and easily 
frangible. Adheres to the tongue > feels meagre. Sp.. 
grav. 2.6 to, 2.68. 

Localities^ &c.— Usually accompanies coal, so that 
it aboends ia all coal conntries. It is sometiaies mix- 
ed with sand, mica, and iron pyrites. Tt is known in 
this couatiy under the name m sAo/r, and in Seedand 
particularly by that of tiilf or described under tbc more 
general denomination of one of the coal metals. Slaty 
clay is still farther distinguished by impressions of ferns, 
reeds, or grasses. When it is of a black colour, it seema 
to be owing to a greater proportion of coaly matter* 

4. Species. Clay Stoke, or Indurated Clay* 

Ltdurated Clay^ Kirwan, i. i8l. L^ArgUe Eiidarcte^ 

Brochant, i. 3 25. 

Exter. CAnr.— Indurated clay is always found mas- 
sive ^ it is dull ) fracture compact, or £ne earthy ^ hot 
sometimes splintery oir even, and also sometimes slaty. 
Fragments naore or less sharp edged, and soraetiiDes ia 
tahlm. 

Colour usually bloish, yellowisb, or greenish gray,, 
and sometimes pearl gray, grayish red, whkUb, and 
brownish. Th^ colours are often mix^, and are ar- 
ranged In spots and stripes. Opaque, soft, rather 
brittle ; easily frangible ; adheres slightly to the tongue ^ 
feels greasy. Spec. grav. inconsidmUe. Gradually 
falls to pieces in the water, or crumbles into powder. 
Has but little ductility. 

Localities^ &c.— Ii^urated clay is very common. It 
is found in veins, and sometimes in very extensive beds* 
It GODstitotes the basb of many porphyries, especially iu 
Saxony, where it is abundant. It is found in many 
parts of Scotland, as on the Pentland hills ia the neigb- 
hoorbood of Fldinburgh. 

Stourbridge day, according to Mr Kirwan, may bo 
included under this variety. It is of a gray colour ; 
does not adhere to the tongue \ part is soon diflfused in 
Niter, and another part falls into powder. Mr Khr- 
Nin found it to contain 12.5 of moisture^ I2 of a 
coarse white sand, 30 of a hue brownish sand, and 
even the remaining or argillaceous part was not entirc- 
iy fteed from sand but by boiling in acids. 
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5. Species. Adhesive Slate. mm^wu. 

Le Schiste d Polity Brochant Schists d Paltry 

Haoy, iv. 449. Polishing &itc^ Klaproth, 1. 455.. 

Analyt. Ess. Transl. 

Exter. CAar.— -This mineral is found massive ^ is al- 
ways internally dull ^ has a slaty or fine earthy frac- 
ture \ fragments slaty or in tables. 

Cdour clear gray, whitish or reddish ^ opaque or 
slightly translucent at the edges ^ gives a suining^ 
streak 5 is sectile, soft, and veiy easily frangible ^ ad- 
heres strongly to the tongue : feels ihei^e. Specific 
gravity 2.00. 

Chem. CAor.— Immersed In water, adhesive slate ab- 
sorbs it greedily, air bubbles being rapidly disengaged 
and with noise \ bat does not become tenacious. When- 
reduced to powder and calcined, it loses about one-fifth 
of its weight. Exposed to strong beat, it is converted in?* 
to a dark gray or yellowish and porous slag. (Brochant); 



Constituent Parts. Klaproth. 



Siika, 


66.5 


62.3 


Alumina, 


I. 


•7 


Magnesia, 




8. 


Lime, 


1.25 


•3 


Oxide of iron. 


2.5 


4- 


Carbone, 


22. 


.7 


Water and air,. 


19. 


22. 


Lass, 


2.25 


1.8 




100.OQ 


100.0 



Localities^ &c.— -Adhesive slate forms considerable 
beds at MenihMontant near Paris. In these beds me- 
mlite already described is found. 

6 . Species. Polishikcs Slate. 

Le Polierschiejer^ Brochant, i. 376. 

Exter. ^Aor.— ‘This mineral is found massive y inter- 
nally it is dull. Fracture slaty, but in some directions 
ear^y. Fragments slaty or in tables. 

Colour yehowtsh gray or whiter and difierent co- 
lours appear disposed in stripes ; is soft ^ adheres to 
the tongue > feeio meagre, and is rather light. 

Loc^itieSj &c«— TI m mkieral bos been found only, it 
is said, in Bohemia, near pseudo voloanoes, and it is sup- 
posed, that it is nothing more than indurated coal-ashes.. 
It approaches so near in the characters that are given 
of it to the following, that it might be included under 
the same species, or considered as a variety of it. 

7. Species. Tripolk 

Id. Kirw. iL 20^ Le TripoU^ Broch. i. 379. Quartet 

A&wiini/ere TripoUen, Hauy, iv. 467. 

Exter. CAor.— This mineral is found massive ^ is 
dull internally ^ has a coarse earthy fracture, sometimes 
slaty ^ fragments blnnt-edged. 

Colour yellowish gray, and sometimes brownish red. 
](8 soft aod somewhat friable > meagre to the feel, hut 
does not adhere to the tongue. 

Chem. CAar.<— It Is almost infusible before the blow- 

pipe. 
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Argilla«e. pipe* It melts with borax without frothing up. It h^n supposed that the exeell^lbe of the aldm Is owing citKifai. 
^ooigemii. does not form a paste with water. to the mineral containing within itself all the ingredienU tioa 

Hf.ccssary in the formation of that triple salt, 

^Constituent Parts, 'HaasSe. 

^o-i* *0* Species. Aluminous Schistus. 

oihca, 90 ^ 

Alumna, 7 Tliig jg divided into two varieties or subspecies) i, 

Oxide efiron, 3 common ) and, 2, shining. 
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Zoro/i^{rs,&c.— This substance was formerly broifght 
‘to Europe from Tripoli) hence the name ) but it has 
since been found in many other places, as 'in Barvaria, 
'Saxony, and Bohemia ) in Russia and in England, It 
is found in the neighbourhood of basalts, sometimes 
forming veins ) at Potschappel it is disposed in beds 
nmong the strata of coal, and near those places where 
xtrata of coal have been on fire. 

Tripoli is employed hi polishing metals, pre^ 
tious stones, and glasses for optical instruments. 

8. Species. Floatstone. 

Exter, Char , — ^Thls mineral has been found in tu- 
berose porous masses ) it is dull, has an earthy fracture, 
and blunt-edged fragments. 

The colour is yellowish gray or grayish wliite. It is 
soft and brittle 3 rough to the feel, and gives out a 
creaking sound. It is very light, from Which It has its 
it name. 

Localities^ &c.— Has been only fomid at St Omers 
near Paris. 



Subspecies t. Common Aluminous Schistus. 

Le Schiste Alumineux^ Broch. i. 386. 

Ester. C/iar.— *Tliis mineral is found in masses, wbich 
often contain pieces of a globular form. It is some- 
times glimmering, amd sometimes dull ) fracture com- 
monly slaty, and sometimes a little earthy ) fragmenU 
in tables \ streak the same as the colour of the mineral, 
a little shining. 

Colour grayish black or brownish ) is soft ) meagre 
to the feel, and easily frangible. 

Chem, CAor.-— When exposed to the air for some Umc 
it separates and yields alum by lixiviation. 

Localities^ &c.— Aluminous schistus is abundant in 
Saxony, Bohemia, France, England, and some parts of 
Scotland. It is disposed in beds among stratiform rocks, 
and in transition rocks, and it is often traversed by 
veins of quartx. Being mixed with pyrites, the decom- 
position is thus promoted when exposed to the air. 

This mineral is dog out for the purpose of ex- 
tracting alum, first by exposing it to the air or heat, 
and then by lixiviation. 



9. Speoies. Alum Stone. 

La Pterre Alumincuse^ Broch. i. 381. 

Ester. Char . — ^This stone is found massive ) is ge- 
nerally dull, rarely a little glimmering 3 fracture ira- 
even, sometimes splintery 3 fragments not very sharp- 
edged. 

Colonr grayish or yellowish white : it is soft, and 
sometimes semihard 3 stains a Hide, and adheres td the 
tongue. 

Chem, Char.-^Thss mineral does not effervesce with 
acids 3 but after being heated and dissolved in water, it 
affords alum. Accoraing to Bergman it contains 43 
of sulphur, 35 of alumina, and 22 of silica 3 but the fol- 
'lowing is the result of Vauqnelin^s analysis. 

Constituent Parts, 



Alumina, 43*92 

Silica, 24. 

Sulphureous acid, 25. 

Sulphate of potash, 3.08 
Water, 4 



ioox>o 

Localities^ &c.<— This mineral has been long known 
under the name of the stone of Tolfa^ from the name of 
the place where it is found near Rome, and where it forms 
a mountain which is traversed by veins of whiti^ gray 
quartz. It is from this stone that the Rom an alum, so 
celebrated in commerce, is tnanufactnred 3 and it has 

3 



Subspecies, i. Shining Aluminous Schistus. 

Le Schiste Alumineux Eclatanty Broch. i. 388. 

Ester. CAir.— -This mineral approaches very nearly 
to the former in most of its characters, but in the di- 
rection of its principal fracture the external surface is 
smooth 3 lustre shining, or resplendent, resinous, and 
even somewhat metallic 3 in the opposite directions it w 
dull. Fracture commonly slaty, and somewhat curved ) 
fragments in tables. 

Colour intermediate between bluish and grayidi 
black, and sometimes iron black. Colours in the rents 
iridescent. 

In other characters and circumstances it resembles 
the former* 

XI. Species. Bituminous Schistus. 

Le Schiste BitumineuXy Broch* i. 289. Biiumimus 
Shaky Kirw. 183. 

ExtA*. Char . — ^This mineral is found massive 3 lustre 
glimmering) fracture most commonly thin, rarely 
thick ) fragments in the form of tables, sometimes tra- 
pezoidal. 

Colour brownish black, sometimes gray ot blackish 
brown ) soft and easily frangible ) adheres slightly to 
the todgue ) streak shiding ) feels greasy. 

Chefn. CAor.— When placed on burning coals it gives 
out a pale 'Bame with a sulphureous odour, becomes 
white, and loses a good deal of its weight. 

LocalitieSy &c. — This mineral is peculiar to coal 
countries, Which }t always accompanies, and alternates 

with 



Digitized by v^ooQie 




Part I. 

With slaty clay and coal. It is not unfrequent in Bobe- 
tion. mitf PoUimIi jElngland, and Sccrtland. 
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instrnroents 5 and, reduced to powder, is employed in Argillace- 
polishing steel. gcntn. 



12. Speciaa. Drawing Slate. 



14. Species. Clay Slate. 



'Black Chalky Kirwan, i. 195. Le Schisia a Dessiner^ 
Brocb. i* 391* Argik Schisieuae Grap/iique^ Hany, 
iv. 447. 

Exter. C/iar,— This mineral is found massive, usually 
dull j but in the direction of the principal fracture a 
little glimmering ^ fmcture in certain directions curved 
slaty j in others fine grained earthy \ fragments splin- 
tery ur tabular. 

Colour grayish or bluish blacky opaque j stains black \ 
soft ^ meagre to the feel. 

Ckem, wiurr.— Before the blow-pipe it becomes co- 
vered with a kind of varnish. 

Comtituent Parts, Wiegleb. 



Silica, 64.50 

Alumina, 11.25 

Carbone, 1 1 

Oxide of iron, 2.75 

Water, 7.50 

Lfoss, 3 



100.00 

LocaiiticSj &c. — Drawing slate frequently accompa- 
nieii alomifious schiatus. It forms along with it beds 
which are subordinate to clay slate. It is found in Ita- 
ly, where it is an object of commerce. It is also found 
in Spain, France, and some parts of Scotland. 

Uses,— As its name indicates, it is employed like 
black chalk in drawing. 

13. Species. Whet Slate. 

Novaoilttef Kirw. i. 238. Le Scktste d Aiguiscr, Bro- 
chant, i. 393. ArgiJe Schisteuse Novaculaire^ Hauy, 
iv. 448. 

Exter, Char, — ^Tbis mineral is found massive *, is 
scarcely glimmering fracture in large masses slaty, In 
small pieces splintery > fragments tabular. 

Odour commonly greenish or smoke gray. 

Sometimes mountain green : translucent at the edges ; 
semihard, but varying between hard and soft ^ rather 
easily fr^gible ^ streak grayish white ; feels greasy ; 
does not adhere to the tongue. Specific gravity 
a.722. 

Chetn, Char , — Does not eftrvesoe with acids, and is 
infusible before the blow-pipe. 

LocaHtieSy &c.— Whet slate is found in primitive 
mountains, where it forms beds which are subordinate 
to clay slate. It was orimnally brought from the Le- 
vant ; but has since been discovered in Bohemia, Saxo- 
ny, in Ba3rreuth, where it is wrought, and in Siberia. 
An efflorescence has been observed on the surface, 
which is foond to be sulphate of magnesia \ from which 
it is naturally supposed that the base of that skit forms 
one of its constituent parts. 

Whet slate, as its name imports, is cut and 
polished for the purpose of sharpening knives^ and other 
VoL. XIV. Part I. - f 



Argillite^ or Argillaceous Schistusy or Slatey Kjrwan, i. 

234. Le Schiste ArgilleuXy Brochant, i. 395. j/*- 

gile Schisteuse TegulairCy Hauy, iv. 447. 

Exter, Char , — Clay slate is found massive, or disse- 
minated, or in rounded pieces ; internally it is a little 
shining or glimmering ^ rarely dull ; the more the struc- 
ture fs foliated, the greater is its lustre. Lustre some* 
times silky, pearly, or scmimetallic. Fracture more or 
less slaty, sometimes curved and waved, sometimes ear- 
thy or splintery *, fragments tabular, rarely splintery j 
sometimes cubic or rhomboidal. 

Colour chiefly gray of various shades 5 but sometimes 
it is reddish, brownish, or yellowish, or reddish brown. 
Different colours are so disposed as to appear striped, 
waved, spotted, or dendritic. It is in general soft j 
sometimes semibard, sectile, and easily frangible. Gives 
a grayish white streak ^ feels greasy. Spec. grav. 2.67 
to 2.88. 

According to Kirwan, clay slate is composed of silica, 
alumina, lime, magnesia, and iron, with some bitumi- 
nous particles. 

LocalttieSy &c. — Clay slate belongs equally to the 
primitive, transition, and stratiform rocks, aud frequent- 
ly forms entire mountains. Primitive clay slate is some- 
times mixed with quartz, mica, hornblende, garnets, 
limestone, pyrites, cinnabar as at Idria^ in general 
it abounds with metallic ores, either in veins or in 
beds. 

Clay slate is very abundant in most countries ^ 
it is not unfrequent in many parts of Scotland ; 
but the slate of Easdale, and the contiguous islands 
on the west coast, has long niaiiHained a decided 
superiority and preference to all others in this coun- 

Uses,—C\%y slate is in extensive use for covering 
bouses, and then it is known in this country by the 
single word slate. It is also employed in large plates 
for writing on, or tracing characters that are afterwards 
to be effaced. 



15. Species. Lepidolite. 

Id, Kirwan, i. 208. Id, Hany, iv. 375. La Lepido- 
lithcy Brochant, i. 399. 

Exter, CAor.— Lepidolite is found massive, and disse- 
minated in small plates, which might be taken for mi- 
ca. It is usually glimmering, rarely shining. Lustre 
semimetallic. Fracture fine grained uneveu, rarely fo- 
liated. Fragments blunt edged. 

Colour lilac blue, grayish and reddish brown \ trans- 
lucent. Semibard \ sometimes soft ; easily frangible ^ 
and feels meagre. It is easily scraped with the knife ^ 
but is with difiiculty reduced to powder by trituration. 
The powder rubbed between the fingers has a greasy 
feel. Spec. grav. 2.816 to 2.854. 

Chem, Char , — Froths up under the blow- pipe, 
and melts into a transparent colourless globule^ but 
with the addition of a little nitre It becomes vio- 
let. 

* * A a ' Constituent 
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Comitiuaii Poi ts. 



Silica, 

Alumina, 

PoUu»h, 

Fluate of lime, 

Oxide of iron and manganese, .75 
"Water and loss, 2.5 



Klaproth* 

54.5 

38.25 

4 - 



VauqtieliiL 

54 

20 

18 

4 

I 

3 



100.00 



100 



LocaiitieSy &c. — Tills mineral was first discovered in 
tbe mountain Gradisko near Rosena in Moravia, where 
it is found in considerable masses included in blocks of 
granite. It is found also in Sweden, Sometimes it is 
disseminated in quaxt^ rock. 

The name, from Amh* ** n scale, ^ is derived from its 
scat^ structure. Lepidelite was at first taken for fluate 
of lime or zeolite. A sed coloured variety of schorlite 
was also supposed to be crystallized lepidolite. 



x6. Species. Mica. 

iicf. Kfrw. i. 21. Id» Brocb, i. 402. Id, Hany, iii. 
208. 

Exter. C^or.— Mica is most commonly disseminated 
in thin tables, rarely massive or crystallized. The pri- 
mitive form of its crystals is a rectangular prism, 
whose bases are rhombs with angles of 1 20^ and 60^ ^ 
the integrant molecule is the same. The usual forms 
of its crystals are, a six-sided table with equal angles, 
sometimes very thick, which produces a six-sided prism^ 
and the want of twp of tbe faces produces the table 
with four rhomboidal faces j but tbe most common 
form of mica is in thin plates or scales of no determi- 
nate figure. Tbe lateral faces of tbe basis of the ta- 
bles are smooth and resplendent ^ lustre metallic ; frac- 
ture foliated, sometimes curved or waved, and sometimes 
radiated } fragments in tbe form of plates. 

Colour usuallj gray, ash, yellowish, greenish, and 
blackish gray > in thin plates semitransparent, or even 
transparent ^ otherwise, only translucent on tbe edges ^ 
semihard, very easily frangible ^ flexible and elastic. 
Spec. grav. 2.79 to 2.93. 

Physical Cn^.— Mica nibbed on Spanish wax com- 
municates to it negative electricity. 

Chem, C 4 ar.— -Before the blow-pipe it is with dif- 
ficulty fusible into a whitish gray or men enamel. 
Black mica yields a black enamel, whi^ is attracted 
by the magnet. 



Constihient Parts* 



Bergman. 

Tabqnclm. Muscovy Glass. 



Silica, ja 40 

Aluminay 35- 45 

lime, 1.33 

Magnesia, 1.35 5 

0]dde of iran, 7. 9 

Jjoas, 5.32 



Kirwan. 
Colonriess Mica. 

28 



20 

14 



100.00 xoo 



100 
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LocalitieSy Sec.-— Mica is one of the most common cksdio. 
minerals, forming one of tbe constituent parts of gra- tioa 
nite, gneis, micaceous sebistus, and other primitive rocks, 
and in some of them sometimes forms particular small 
veins. Mica also enters into the composition of strati- 
form rocks, as green stone, basalt, wacken. 

Cat gold and cat silver are varieties of mica of a gold 
or silver colour, which have a considerable lustre, but 
inferior to that of these metals. It may be easily di- 
stinguished by tbe streak, which in the mica affords a 
whitish powder without any lostre. 

ffarr.— When mica is obtained in large and thin 
plates, it is employed as a substitute for glass, and for 
this purpose it has been used for windows of men of 
war, as on account of its elasticity it is less subject 
to be broken from the concussion pranced by the firiog 
of cannon. 



17. Species. PlNiTE. 

MkartUey Kirw. i. 2i 2. La PtnitCy Broch. L 456. 

Exter, Char , — ^This mineral has been usually found 
crystallized in six-sided prisms, having all the lateral 
edges truncated, or only three alternating edges, or in 
four-sided rhomboidal prisms. Tbe surfaces of the cry- 
stals smooth and a little glimmering ^ internally it is 
doll, sometimes a little shining in the cross firacture j 
the fracture is fine grained, uneven, or small cencboidal ; 
fra^^ents blunt-edged. 

G>lour reddish or blackish brown } opaque ; iht 
brown variety is slightly transparent •y so soft as to be 
cut with a knife, when it becomes of a bluish black ^ 
powder bright gray^ adheres a little to the tongue} 
feels greasy ^ sp. grav. 2.98. 

Constituent Parts, Klaproth. 

Alumina, 63.7 5 

Silica, ^9*50 

Oxide of iron, 6.75 



100.00 

LocaHtieSy &c.— -Finite is found only near Scboec- 
berg in Saxony, in the mine called Pini; benceits name. 
It is accompanied by quartz, feld-spar and mica, which 
constitute a small grained granite. 

18. Species. Potstone. 

Id, Kirw. i. 1 55* La Pierre Oilaircy Broch. i. 405. 

Talc OUairCy Hauy, iii. 257. 

Exter, CAor.— >Potstoae is found massive } internally 
it is doll, sometimes glimmering or a little shining, 
pearly \ fracture curved slaty, larely foliated or wi- 
ved \ fragmeots blunt edged, in the form of tahla sc 
scales. 

Colour greenish gray, sometimes reddish or yellow- 
kb \ opaqne, rarely translucent on tbe edges •, soft, sec- 
tile, and mild } feels greasy \ by being bieatbed upon 
it emits the argillaceous smell. Spec. grav. 2.76 to 
2 . 86 . 

Chem, CAnr.— Infusible before tbe blow-pipe } soiM 
varieties absorb a little water. . 
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PirtL 




M I 


Cksaios- 


tML 


Constituent Paris. 


Wiegleb. 


i ^ 


Silica, 


38.12 




Magnesia, 


38-54 




Alumina, 


6.66 




Lime, 


.41 




Oxide of iron. 


15.02 




Fluoric acid P 


.41 




Loss, 


.84 
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foliated ) fragwieoU bUnt>edged i soft, sometimes semi- At gilUce. 
hard. oni genua. 

' Coloar similar to former, and sometimes grayish ^ . 

white ^ is opaque, easily feangible ; gives a light greea 
streak without lustre. 

Constituent Parts. Hoepfner. 



100.00 



Localities^ &c.-— Potstone is found at Chiavenna, in 
^ Valtellne, from which the specimen above analyzed 
was obtained \ at Como, in Switzerland, hence called 
Cmo stone. It is also found in S^oay, Hungary, and 
.oa the banks of Loch Fine opposite to Liverary in ScoU 
land. Potstone forms entire beds, and is usually ac- 
companied by serpentine, or it is in nests \ it is rarely 
pore, bat mixed with chlorite, talc, asbestus, t$cc. 

Uses.^On account of the refractory nature of this 
stone, it is employed in the construction of furnaces 
where, great heat is required } and as it may be cut or 
turned on the lathe, it has been formed into utensils for 
the kitchen, and hence the name potstqne. 

19. Species.' Chlorite. 

Id. Kirw. i. 147. La Chlorite^ Broch. i«.4p8. Tak 

Chlorite, Hauy, iii. 257. 

Chlorite is divided into four subspecies : 1. earthy > 
2. common \ 3. foliated ^ 4. schistose or slaty. 

Bubspecies 1. Earthy Chlorite. 

Exter. This mineral is composed of. small, 

scalj, thin, and slightly glimmering pactkles, .cohering 
ti^tber, rarely in the form of powdar. 

Colour intermediate between mpuntain greensand 
dark leek green ^ sometimes brownish } does npt stain ) 
feels greasy, but does not adhere to the tongue ; gives 
/m earUiy. smell by. breathing on it. 

Chem. Char.— Me\ts before the blow-pipe into a gray 
or black enamel. 



Silica, 


41 


Mi^esia, 


39 


Alumina, 


6 


Lime, 


1 


Oxide of iron, 


JP 


Lqs^ 


3 

100 



JLocalitieSf &c.r— Common chlorite is found in the 
same places with the former, and indeed it is supposed 
to be earthy chlorite indurated. At Altenberg in 
Saxony, it is mixed with pyrites of copper and arsenic, 
pad common hornblende. 

Subspecies 3. Foliated .Chlortte. 

JExter. CAor.— This variety is found massive, dissemi- 
nated, and crystallized in the form of a six-sjided table 
somewhat elongated ^ several of these tables being uni- 
ted together, fn^quentlv form globular, kidnqy-form, 
or bqtryoidal groups. Extepal lustre ^iinm^ring or 
weakly shining \ iutemal shiniug, resinous, or pearly ; 
fracture fqliated \ folia curved \ cleavage pimple j .frag- 
ments in tables. 

Colour intermediate between leek and dark green \ 
opaque, or translucent at the ndges \ streak light green ^ 
is soft, sectile, easily frangible, and feels a little greasy. 

. Constituent. Parts. Lampadius. 

Silica, 35. 

•Magnesia, ^*9 

Alumina, 18. 

Oxide of iron, 9.7 

-Water, 2.7 

Loss, 4.7 



Constituent Parts. Vauqpelin* 



Silica, 26. 

Alununa, 18.50 

Magnesin, 8. 

Muriate, pf spda, 2. 

• Oxide of iron, . 43. 
•Water, 2* 

Loss, .50 



100.00 

Localities^ &c.~Eorihy chlorite is always found In 
primitive mountains, forming beds which are subordi- 
nate to clay slate. It is found in Saxony, Switzerland, 
Bavoy, and in Scotland. 

Subspecies 2. -CoMMOK Chx«orite. 

. Exter. CAor.— This is found massive and disseminated, 
or in thin ^peifrcial layers -.on other stones \ internal 
lustre slighBy glkmnerlDg,. resinous \ fracture eartbyy or 



100.0 

Localities^ &c. — ^This mineral has been only foond 
on St Gotliard in Switzerland) it lines the sides of a 
vein which traverses micaceous scliistus. It is accom- 
panied by crystals of ^een mica, adularia, and quartz. 

Brocbapt suggests that foliated chloriU may perhaps 
be nothing else than a crystallized micp. 

Subspecies 4. Schistose Chlorite. 

Exter. ( 7 Aor.— This variety is found massive 5 inter- 
nal lustre weakly shining, sometimes shining, resinous ) 
fracture curved slaty, sometimes waved, or little 
splintery ) fragments tabular. 

Colour green ) is 90!!, sectile, and easily firangible } 
streak light green ) feels a. little greasy ) gives the earthy 
smell by breathiqg. 

Localities^ 8^c.-!-jSlaty chlorite is found in Norway, 
Sweden, Switzerland, in different parts of Scotland, as 
on the banks of Loch Lomond, and in the islands of 
A a 2 Bote 
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Argillacc- Bute and Arran. Sometimes it forms rery extensive 
ous gcnu?j beds in mountains of clay slate, to which it is subordi- 
Date 5 and it is frequently accompanied by garnets and 
magnetic iron, crystallized in octahedrons. The name 
is derived from the Greek word which signifies green* 

20. Species. Hornblende. 

This is divided into four subspecies^ I. common > 
2. basaltic *, 3. labradore ^ and, 4. schistose. 

Subspecies i. Common Hornblende. 

Hornblende j Kirw. i. 163. Hornblende Commune^ 

Broch. i. 415. Amphiboley Hauy, iii. 58. 

Exter. Hornblende is found massive or disse- 

minated, and sometimes crystallized. The forms are a 
four-sided prism, of which the acute opposite lateral 
edges are strongly troncated ^ a six-sided prism with 
four broad and two narrow faces, slightly truncated on 
the lateral edges \ a similar six-sided prism, short, and 
having the extremities bevelled ) an eight-sided prism, 
having at its extremities, a convex bevelment. Some- 
times the crystals are acicular and in groups \ internal 
lustre shining, vitreous, or pearly ^ fracture foliated, 
. sometimes radiated, and sometimes fibrous ^ surface of 
the fracture longitudinally streaked ; fragments sharp- 
edged, sometimes rhomboidal. 

Colour deep black, greenish black, or greenish gray } 
usually opaque. The green varieties translucent at the 
edges. Soft or semiliard not easily frangible ; streak 
greenish gray ; gives an earthy smell by breathing on 
it : sp. grav. 3.6 to 3.88. 

C/iem, Char. — Before the blow-pipe it melts easily 
into a grayish black glass. 

Constituent Parts. 

KJrwaa. Herroann. 



Silica, 37 37 

Alumina, 22 27 

Magnesia, 16 3 

Lime, 2 5 

Oxide of iron, 23 25 

Loss, 3 

100 100 



Localities^ ficc. — Hornblende is one of the constitu- 
ent parts of primitive rocks, as in sienite *, and it seems 
also to be an accidental substance, as in gneiss, primi- 
tive limestone, porphyries, and micaceous sebistus. It 
is found also in masses or entire beds, as in Saxony \ 
and is very common in most countries, as in Norway, 
Hungary, and Britain. 

Sometimes employed as a flux for ores of iron. 

Subspecies 2. Basaltic Hornblende. 

BaW/uie, Kirw. i. 219. Hornblende BasaltdqueyPUidb. 
i. 424. 

Exter. Char. — ^Tbis mineral is most frequently found 
crystallized in equal six-sided prisms, variously modified 
or wHh equal si^s ; having two narrow and four broad ; 
or four narrow and two broad*, or three broad and 
three narrow alternately. The crystals are imbedded, 
insohited, or grouped. Burface smooth, shining \ in- 
ternal lustre resplendent, in the cross fixture weakly 
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shining, vitreous ^ fracture foliated \ cross fracture Cbsalicv 
small grained, uneven, or conchoidal. Fragments near* tmi 
ly rbomboidal. 

Colour velvet black, and sometimes with a shade 
of green ; opaque *, streak grayish wliite ; seniihard ; 
earthy smell by expiration. Spec. grav. 3.22 to 3.33. 

Chem. Before the blow- pipe melts less easily 

than the preceding, into a black glass. 

Constituent Parts, Bergman. 



Silica, 58 

Alumina, 27 

Lime, 4 

Magnesia, 1 

Oxide of iron, 9 

Loss, I 



100 

Localities^ &c. — This mineral, as its name import', 
is usually &und in basalt. It is also met with in 
wacken, and in the lava of Vesuvius. It is not un- 
common in the basaltic rocks of Silesia, Saxony, and 
Bohemia, as well as in those of this country. As it is 
less liable to decomposition than the rocks which con- 
tain it, detached crystals are frequently found among 
decayed basalt. 

Subspecies 3. Labradore Hornblende. 

La Hornblende du Labrador^ Broch. i. 419. 

Exter, CAor.— This mineral is found massive, disse- 
minated, in rounded pieces, and very rarely crystallized 
in four-sided rectangular prisms. Intern^ lustre shin- 
ing, somewhat metallic j fracture foliated, sometimes 
curved. 

Colour blackish green, or greenish black ) sometimes 
bronze yellow \ scarcely translucent at the edges *, se- 
mihard \ not difl&cultly frangible \ streak greenish. 
Spec. gray. 3.38. 

Localities^ &c.— This mineral is found in the island 
of St Paul on the Labradore coast, but nothing is known 
of the nature of its repository. 

Subspecies 4. Schistose Hornblende. 

Id. Kirw. i. 222. La Hornblende Sekisteusty Broch. i. 

428. 

Exter, CAor.^Tbis variety is found massive; intCT- 
nal lustre weakly shining ; fracture in masses slaty ; in 
small pieces radiated, sometimes fibrous ; fragnsents in 
plates. 

Colour greenish, or grayish black ; opaque ; semi- 
bard ; streak greenish gray ; rather dimcnltly fixn- 
gible ; breathed on, gives the earthy smell. 

LocalitieSy &c. — Schistose hornblende forms exten* 
slve beds in primitive mountains, to which it is subordi* 
nate. It seems to be common hornblende more or lest 
mixed with quartz. It is foond in Bohemia, Norway, 
Sweden, in the isle of Skye, and other places of Scot- 
land. 

21. Species. Basalt. 

Pigurate Trapy Trapy TThinstoncy &c. Kirw. i. 225* 

—233. Le BasaltCy Broch. i. 430. La LithbUe 

Prismatiqucy Hauy, iv. 474. 

Exter, 
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fiiica, Esifr^ CAarr^^uuoh forms entire mountains, in tho 
tioi. Deighbourbood of which it is found in rounded pieces, 
"'^'^orin large globular masses j internally it is dullj some- 
times glimmering from a mixture of hornblende ^ frac- 
ture uneven, sometimes fine splintery or conchoidal \ 
fragments not very sharp-edged. It is most frequently 
in £stinct concretions, which arc prismatic or columnar, 
more or less regular i sometimes also in globular distinct 
concretions. 

Colour grayish or bluish black, sometimes brownish 
on the surface ^ opaque ; semibard ^ brittle, and very 
difficultly frangible ; streak light asb gray ; gives a 
ringing sound under the hammer. Spec. grav. 2.86 
to 

CAent, Melts very easily before the blow- 

pipe into an opaque black glass which acts on the 
magnet. 

Physical 6*A^7r.— Many basalts aflfect the magnetic 
needle, reversing the poles when it is brought near 
them. This is ascribed to the great proportion of iron 
which enters into their composition. 

Localities^ &c. Basalt is not uncommon in every 
part of the globe, and in many places it is very abun- 
dant It is found in regular columns in several of the 
Hebrides on the west coast of Scotland, as In Cannay, 
Eigg, the Schant isles, but particularly beautiful in Staf- 
fs, rretty regular columns are observed also at Dunbar, 
and on the south-west side of Arthur^s seat near £din- 
bnigh j but the Gianfs causeway and the rocks about 
Fairhead on the north coast of Ireland, exhibit the 
finest and most extensive ranges of columnar basalt in 
the world. 

Basalt, besides being in the columnar fonn, ts of- 
ten disposed in beds and veins ; both of which are very 
common in different places in Scotland, particularly on 
the western coast, and In the western islands. See Dr 
Millards edition of WUlianui^s Mineral Kingdom, 

No subject, in geological speculation, has produced 
more controversial discussion than the origin of basalt ^ 
one party asserting that it is the effect of fusion, while 
another contends that it must have been deposited from 
an aqueous solution. Our limits preclude us even from 
barely stating the arguments which have been proposed 
by naturalists in support of the theories which different 
parties have embraced. For an account of some of 
them, see Geology Index; and for the constituent 
parts of basalt, and some other fisets connected with its 
natural history, see Basalt. 

Hses.— BaMlt is sometiaies employed as a tonebstone, 
as a flux for ores of iron, and in the manufacture of 
common bottles. It is also employed for miilstones. 
The anctents employed it in sctdptnre, be it would ap- 
pear that some of their vases and statues were formH ' 
of it. 



22. Species. Wacken. 

Id. Kirw. i. 223. La JFehke^ Broeb. i. 434. 

Eseter, CAor.— Wacken is found massive \ it is fre- 
quently vesieolar, and the cavities are often filled with 
other minerals^ internal appearance dull^ fracture even 
or earthy *, firag^aU rather binnt-edged. 

Colour grayish gveeo, gra^sb blai^ reddish, or 
hfuwnisk *, opaque \ stre^ a httle shining \ soil or se- 
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mihard s easily frangible $ feels a little greasy. Spec. ArgiUace. 
grav. 2.35 to 2.89. 008 genua. 

Chem, 6%/7r,— Fusible like basalt. » ^ 

Localities^ &c. — Wacken belongs to the stratiform 
rocks, it contains sometimes petrified wood, and the 
bones of animals. It constitutes beds sometimes in the 
middle of basalt, but is oftener in the form of veins, 
and is the basis of amygdaloid, the cavities of which 
are filled with green eailh, calcareous spar, &c. Wack- 
en iamet with in Saxony, Bohemia, Sweden, and many 
places of Scotland. 

23. Species. Phokolite, or Clinkstone. 

Id. Daubuisson, Jour, de Phys. lx. 74. La Pierre Son- 
nante^ Broch. i. 437. Klingstein and Porphyrsekie- 
fet* of the Germans. 

Exter. Char.~Th \8 mineral is always found massive^ 
internal lustre glimmering ^ fracture slaty, sometimes 
uneven or conchoidal ^ fragments sharp-edged ; compo- 
sed of distinct concretions, which are either in the form 
of tables, or are columnar, and somewhat regularly 
grouped together. 

Colour gray, ash, greenish, or bluish ge^y ^ the co- 
lours sometimes have a dendritical aj^arancej opaque, 
or translucent at the edges •y semibard, or hard ; not 
difficultly frangible^ in thin plates it emits a sound 
when struck with a hammer, and hence its name. 

Spec. grav. 2.575. 

Chem. Char . — Melts before the blow-pipe into a co- 



lourless glass. 






Constituent Parts. 






Klaprotb. 


Bergman. 


Silica, 


57-25 


58. 


Alumina, 


23-5 


24.5 


Lime, 


2-75 


3*5 


Oxide of iron. 


3-25 


4-5 




— 


Soda, 


8.1 


6. 


Water, 


3- 


2. 


Loss, 


1.9 


2-5 




100.00 


100.0 



The stone analyzed above by Bergman, was from 
Puy in Velay, in France, and is considered by Dolo- 
mieu as volcanic. The other by Klaproth, Is from 
Bohemia. Excepting the small proportion of manga- 
nese detected in ^ latter, the coincidence of the two 
analyses is very striking. 

Localitiesy &c. — Pbonolite is not uncommon in many 
parte of the world. It is met with in Scotland, in the 
island of Lamlasb near Arran j and it coMtitutes the 
greater part of Traprene Law in East Lothian 5 in both 
places it is odnmnar. 

24* Species. IjAVA. 

Id. Kirw. i. 400. La Lavcy Broch. i. 440. La Scori- 
fiecy Hauy, iv- 497. 

Exter. CAor.— This mineral is ^erally of a porous 
texture, with cavities of different sixes > lustre gtimmer- 
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ArgiUtce. ing or a little shining, vitreous ; fracture imperfectly 
ous gcnni conchoidal j fragments not very sharp-edged. 

Colour blackish gray, perfect black, or brownish 
black, sometimes greenish, and rarely white ^ opaque > 
eemihard ^ brittle ; not difficultly frangible ; light. 

CAem, CAor.— Lava is very fusible, and yields a com- 
.pact black glass. 

Constituent Parts, Bergman. 



Silica, 49 

Alumina, 35 

Lime, 4 

Oxide of iron, 1 2 



100 

Localities^ &c.— Lava being a volcanic product, is 
only found in the vicinity of volcanoes. 

Lavas are employed for the purposes of build- 
iug ; their lightness, arising from the numerous cavities, 
renders them proper for the construction of vaults. 

25. Species. Green Earth. 

Id, Kirw. i. 196. La Terre Verte^ Brochanf, i. 445. 

Talc Chlorite Xograpkique^ Hauy, iii. 257. 

. Exter, Char^^^ittn earth is found massive^ or?dis- 
seminated, or in superficial . crusts on balls of agate ^ 
internally it is dull ^ fracture earthy \ fragments blunt- 
edged. 

Colour celadon green, or blackish green \ opaque \ 
soft ^ feels slightly greasy ^ adheres a little to the tongue > 
streaks weakly shining. 

Chem, CAar.— Before the blow-pipe it becomes black, 
but is infusible. It is not acted on by acids, and ab- 
sorbs water. 



Constituent Parts, 


Klaproth. 


Silica, 


i 3 * 


Alumina, 


-.12. 


-Lime, 


^5 


Magnesia, 


3-5 


Oxide of iron. 


?^ 7 - 


Water, 


12. 


Loss, 


I. 



Part i 

Colour yellowish white, snow white, sosaetimes led- ciwifcv 
dish \ the particles have very little cohesion. tioi 

Subspecies 2. Indurated Lithomarga. 

Exter, Char , — ^This is also found massive or disse- 
minated \ is dull \ has a fine ^mned earthy fracture, 
sometimes conchoidal ; blunt-edged. 

Colour white, yellowish, or reddish white *, broirnish 
red, and several shades of yellow. Different coloore 
are disposed in spots, veins, dots, stripes \ or clouds *, 
opaque ^ veiy soil \ streak shining \ adheres to the 
tonme } feels greasy. 

Chem, CAar.-— Infusible before die blow-pipe *, falls 
to pieces in water without forming a paste. Accord- * 
ing to some analyses, it contains a large proportion of 
magnesia. 

Pht/sical Char,—Some varieties when rubbed wilb a 
feather in the dark, give a little light. 

Localities^ &c.— Lithomarga or stone marrow, de- 
rives its name from its being found in nodules in amyg- 
daloid rocks •y it occupies veins or small fissures in per- 
pbyry, gneis, and serpentine. It is found in Bohemia, 
Saxony, France, England, and at the Giant^s causeway 
in Ireland. A variety of lithomarga, which exhibits 
many fine colours, particularly violet or lavender blue, 
is foimd in beds reposing on coal at Planltz, near 
Zwickau iu Saxony. It has been called, fiom iu 
beautiful appearance, wonder earth of Saxony (Terra 
miraculosa). 

27. Species. Mountain or ItqcK Soap. 

Le Savon de Montagney Drochant, i. 453. 

Exter, CAor.<— This mineral is found massive^ is dull 
internally \ has an earthy, and sometimes an imper- 
fectly conchoidal fracture ^ fragments blunt-edged. 

Colour brownish blacl^, spotted ochrey yellow. . 0 - 
paque ^ very soft \ easily frangible \ streak shinmg, 
and resinous ^ stains and writes on paper ^ feels greasy, 
and adheres strongly to the tongue. 

LocalitieSy &c.— -This mineral is rare j has been 
found at Olkutscb in Poland, and also, it is said, in 
England. 

28. Species. Umber. 
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LocalitieSy &c. — Green earth is found at Verona, 
where it is wrought, and constitutes an article wf com- 
merce •y and it is met with in all amygdaloid rocks. 

Uses . — Green earth is employed an »'celoaring mat- 
ter in painting. 

26. Species. Lithomarga. 

Id, Kirw. i. 187. La Moelle de Pierrcy Brochant, 1 . 

447. Argile LithomargCy Hauy, iv. 444. 

This is divided into two subspecies, chiefly distin- 
guished by their cohesion. These are, i. friable \ 2, 
indurated. 

Subspecies 1. Friable Lithomarga. 

Exter. CAor.— This is found massive or disseminat- 
ed^ is slightly glimmering*, ndheres strongly to the 
tongue j fce)s greasy. 



Exter, CAor.— This mineral is found massive j frac* 
ture conchoidal \ fragments blunt-edged. 

Colour brownish, of various shades \ soft j adheres a 
little^ the tongue, and has a meagre feel. 

LocalitieSy &c.-— Umber is found disposed in beds, 
in the island of Cyprus 4 -and it is employed as a pig* 
ment. 

29. Species, Yellow Earth. 

Id, Kirw. i. 194. 'La Terre Jatoir, Broch. i. 455. 

Exter, *CAor.— Yellow earth is found massive ; it is 
dull, or in the principal'friicture, which is slaty, glim* 
mering \ xross fracture earthy ^ fragments very blunt- 
edged. 

Colour ochrey yellowy very sofr ^ streak shining, 
feels greasy, and adheres a litUe to t^ tongue. 

LocalitieSy &c.— It has only , been found in small 
beds in stratified mountains, at Wehraw in Upper Lu- 

satia, 
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»nd It 19 mid, in tbe cavities oF graj wacken, and 
6 aa. io the fissores of a sandstone rock. 

It is en^loyed in the arts as a pigment. 



191 



V. MAGNESIAN Genus. 

1. Specie^ Native Magnesia^ 

Magnesze Native^ Brocbant, il. 449. 

Exkr, C^or.— Native magnesia is found massive, tu« 
herons or carious. Surface uneven and dull. Fracture 
flat, coQchoidal, splintery or earthy. Fragihents sharp- 
edged. 

Colour yellowish gray, witb spots and dendritic deli- 
neations of black or blackish brown. Opaque^ soft and 
easily frangible. Feels greasy.^ adheres to the tongue, 
aed is rather light. 



Colour yellowish brown or reddish, with spots an^Magfitsian 
dendritical figures of black \ opaque, rarely translucent gemii. 
at the edges ; very soft j easily frangible j adheres to » ' 

the tongue^ feels greasy ^ streak shining: sp. grav. 

1.4 to 2. 

Chetnm C 4 flr.— Before the blow-pipe it becomes 
black or gray, and melts into a greenish gray slag. 

Falls to pieces in water with a crackling noise, and 
without forming a paste. 



Constituent Parts* Bergman. 

Silica, 

Alumina, 

Magnesia, 

Lime, 



Oxide of iron. 
Water, 



47 - 

19. 

6.2 

5-4 

5-4 

* 7 - 



Constituent Parts* 



Carbonic acid, 


5 »- 


Magnesia, 


47-4 


A trace of iron, 




Loss, 


i.6v 




100.0 



Locab’ties^ See.— This mineral was discovered by Dr 
Mitchell in a serpentine rock at Roubschitz in Mora- 
Tia. 

A mineral in many respects similar to this has 
^ b* been analyzed by Giobert*. It was long known un- 
der tbe name of porcelain earthy and was successfully 
employed in that manufacture. Giobert supposes that 
the external characters, and particularly the colours, of 
tbe mineral found in Moravia, seem to indicate the ex- 
istence of other substances beside those detected by Dr 
Mitchell^s analysis. 

Exter* Char * — The mineral described by Giobert is 
fbond massive or in mammillary fragments, some of 
which are tuberculated. Surface dull. Fracture con- 
choidal or uneven. 

Colour pure white. Opaque. Spec. grav. variable. 
Hard, sometimes soft. Feels greasy •y adheres slightly 
to tbe tongue. Hie softer varieties absorb water greedi- 
ly and with a hissing noise. 

Chtm* CAor.— Infusible before the blow-ppe. 

Constituent Parts. 



100.0 

LocalitieSy &c.— The chief places which yield bole 
are the island of Lemnos, hence called Lemntan earth 
Sienna in Italy, and Strigau in Silesia, in which latter 
place it is deposited on indurated clay ^ in Upp^r Ln* 
satia it forms nests in basalt. 

Uses . — Bole and similar earths were formerly em- 
ployed in medicine; it is now only used in the prepara- • 
tioo of colours. 

ClMOLITE. 

This is a mineral which in many of its characters is 
closely connected with the preceding. 

Ester, CAor»— It is found massive ; firacture earthy 
uneven, or slaty ; colour grayish white, ^arl gray, and 
exposed for some time te the air, reddish ; opaque ; 
does not stain ; adheres strongly to the tongue ; is soft, 
and difficultly frangible : sp. grav. 2* 

Chem* CAor.— Before tlie blow-pipe it becomes at 
first of a deep gray colour, but afterwards white. 

Constituent Parts* Klaproth. 



Siiica, 6jv 

Alumina,. 2^*^ - 

Oxide of iron, i*2C 

Water, I2. 

lioes, .75 



Magnesia, 


68. 


Carixmic acid, 


F2. 


Silica, 


15.6 


Sulphate of lime. 


1.6 


Water, 


3 - 




100.2 



LoeaUtieSy dbc.— This mineral is-found at Baudissero, 
in a ?ein which traverses a steatitic rock of which tbe 
nouQtain is composed* 

2. Species. Bole. 

Jd, Kirw. i. 190. Le Boly Broch. L 459. Argils 
OchreuscyHsLUjy 445. 

Ester. CAor.-— Foond massive and disseminated ; 
mr&ce dull, sometimes a little glimmering ^ fracture 
Mchoidal ; fragments sharp-edged» 

2 



100.00 

LocalitieSy Sac.— This mineral was- brought by Mr ' 
Hawkins from tbe island of Argentiers, formerly Ci- 
molo, from whence it has its name. Olivier found a 
similar substance in the island of Mdo, but which was 
vciy friable. 

^^^...-This substance is employed in whitening* 
woollen stuffs. It is described by Pliny under the 
name Cimolia, as being applied to the same purpose, 
and also as a medicine in bis time. 

It is to be observed that cimoHte contains; according^ 
to the above analysis, no magnesia. 

3. Species. Sea Froth. 

KeffekiUy Kirw. i. 144. L^Eeume de Mery Broch. is 
462. A^gCe glatscy Hauy, iv. 433. Meerschaum 
of the Germans. 

Extern 
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Magneuan Exter, *-Thls mineral is found massive, disse* 

ge nus, minated, or in superficial layers. Surface dull. Fracture 
' ^ ^ £ne earthy, sometimes slaty. Fragments sharp edged. 

Colour yellowish white. Opaque. Very soft. Easily 
frangible. Streak shining. Feels greasy \ and adheres 
to the tongue. Sp. gr. i.6. 

€hem. C/mit.— I i^usible before the blow-pipe. 



Constituent Parts. Klaproth. 



Silica, 

Magnesia, 

Lime, 

Water, 

Carbonic acid, 
Loss, 



50-5 


41. 


17-25 


i8.2J 


•5, 


•5 




39- 


1-75 


1.25 



100.00 



100.00 



Localities^ &c.-— Sea firoth is found in Natolia, in the 
Crimea, in Spain and some other places. It appears to 
be distributed in low grounds in thin beds ) and it is 
said to be in the state of soft paste which hardens in 
the air. 

Us€s.—\i is employed in Turkey, in the roanufactnre 
of the heads of tobacco pipes ^ and as a detersive sub- 
stance, like fullers earth, by the Tartars. 



4. Species. Fullers Earth. 

Id. Kirw. i. 184. La Terre d Foulon^ Broeb. i. 464. 
Argile Smectique^ Hauy, iv. 443. 



Ex ter. Found massive. Surface dull. Frac- 

ture fine grained earthy, coochoidal or slaty. Frag- 
ments blunt edged. 

Colour olive green, yellowish or reddish. Colours 
sometimes mixed and disposed in spots or stripes ^ opake ^ 
soft or friable. Streak somewhat shining. Sometimes 
adheres to the tongue ^ feels greasy. 

CAem. Char . — Does not effervesce with acids \ melts 
Into a brown spongy clay \ falls to pieces in water with- 
out forming a paste, and does not froth up like soap. 



Constituent Parts. Bergman. 



Silica, 

Alumina, 

Lime, 

Magnesia, 

Oxide of iron, 

Water, 



51.8 

^5- 

3-3 

•7 

3-7 

>5-5 



100.00 



Localities j &c.— Fullers earth is found in Sweden, 
Saxony, and France, forming beds ^ but the best fullers 
earth is found between strata of san^tone in Hampshire 
and some other ^ces of England. 

Fullers earth is of great importance in woollen 
manufactures, on account of its detersive properties. It 
is extensively employed in the process of fulling or clean- 
sing woollen stuffs mun greasy matters. 

5. Species. Steatites. 

La Pierre de Lard^ ou Steatite^ Broch. i. 474. Semi- 
indurated and Foliated Steatites^ Kirw. i. J51, and 
154. Talc Steatite^ Hauy, iii. 256. 

z 



A Li O G Y* Parti 

Enter, Steatites is found massive, dissemioa- ciaaiic*. 

ted, and crystallised. Forms of the crystals, a six-sided uon. 
prism terminated by a six-sided pyramid •, a rectangular'* 
and rhomboidal four-sided prism*, aud a double six-sided 
pyramid. Tlie crystals are small, generally imbedded 
in the massive variety ^ but they are very rare ) and it 
is supposed, with some probability, Uiat they are pseudo- 
crystals. Surface of the crystals smooth and sbinuig. 
Internally dull ; fracture coarse splintery, rarely earthy 
or slaty. Fra^ents blunt-edgeL 

Colour greenish, yellowish, reddish or grayish. Co- 
lours sometimes mixed, and spotted or dendritical. 
Translucent at the edges. Soft, sometimes friable. 
Streak shining. Feels greasy. Sp. gr. 2.614. 

Chem. Infusible before the blow-pipe *, but 

becomes white and very hard. 

Constituent Parts, 

From ComwalL 
Silica, 48. 

Magnesia, 20.5 

Alumina, 14. 

Oxide of iron, i. 

WaUr, 15.5 

Loss, I. 



100.0 100*0 

Localities^ &c« — Steatites is found in primitive moun- 
tains, forming beds and veins in serpentine rocks ; some- 
times in metallic veins, as in the tin mines near Frey- 
bei^. It is also imbedded in wacken, as in the island 
of Skye, and in veins of serpentine at Portsoy in Scot- 
land. Steatites is also found in Cornwall in England, 
and in Sweden, Norway, Saxony, and France. 

Steatites is sometimes employed in tbe manu- 
facture of porcelain, and -some varieties of it answer for 
the same purpose as fullers earth. 

6. Species. Figure Stoke. 

La Pierre d Sculpture, Broch. i. 451. LeBildsiein of 

tbe Germans. 

Exter. CAor.— -This mineral is found massive. Inter- 
nal lustre sometimes glimmering, sometimes dull, greasy. 
Fracture slaty \ cross fracture splintery. 

Colour olive green, greenish gray, yellowish brown, 
' sometimes red£sh, and veined. Senaitransparent, or 
translucent at tbe edges, and sometimes opake. Sofi> 
sectile \ feels greasy. Sp. gr. 2.78 to 2.81. 

Constituent Parts. Klaproth. 

Translucent. Opaque Stone. 

62. 

24. 

1 . 

•5 

IQ. 

2-5 



100.0 

Localities, &c.— Hiis mineral is brought from Chi- 
na, and is always cut into various, often singular, figures*, 
and hence tbe name bildstein, or sculpture stone. 

7. Species. 



Silica, 

Alumina, 

Lime, 

Oxide of iron, 
Water, 



54- 

3^. 

•75 

5-5 

3-75 



100.00 



Klaproth. 

From Bayreuth 

59-5 

30*5 



2-5 

5-5 

2. 
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7. Species. ^^£PHR^rEy or Jadcm 

Jade^ Kirw. i. 171. Le Nephrite^ Brocb. i. 467. Jade^ 
Hauy, iv. 368. 

This species is divided into two subspecies. 
Subspecies i. Common Nephrite. 



cutting instruments by the natives of those countries Msgnetiaa 
where iron is little known. genet. 

8. Species. Serpentine. 

Id. Klrw. i. 156. La Serpentine^ Brochant, i. 481. 

Roche Serpentineuse^ Hauy, iv. 436. 

• This species is divided into two subspecies. 



Exter, This variety is found massive, disse- 

minated, or in rounded pieces. The surface is smooth, 
glimmering, and unctuous \ internally it is dull ^ frac- 
ture slaty or coarse splintery, rarely fibrous \ fragments 
sbarp^ged. 

Colour leek green, sometimes inclining to blue, green- 
ish or yellowish white ; translucent, sometimes only at 
the edm \ hard ^ very difficultly firangible \ feels grea- 
sy. Sp. mv. 2.97 to 4.38. 

Chem, Fusible before the blow-pipe, and melts 

into a semitransparent white glass. 

Congtituent Parts. Hoepfiier. 



Subspecies i. Common Serpentine. 

Exter. CAor.— This mineral is found massive, very 
rarely disseminated \ internal lustre slightly glimmering, 
or only dull \ fracture splintery, or fine grained uneven, 
rarely conchoidal \ fragments sharp-edged. 

Colour blackish green, leek green, grayish, greenish, 
or bluish gray ^ in some varieties, red of various shades. 
These colours are mixed and disposed in spots, stripes, 
veins, and dots. Translucent at the edges, or opaque j 
semibard y not difficultly frangible j feels greasy. Spec* 
grav. 2.57 to 2.7. 

Chem. CAnr»— Infusible before the blow-pipe. 



Silica, 

Magnesia, 

Alumina, 

Lime, 

Oxide of iron, 



LoeaHtieSy &c«— -The repository of nephrite is un- 
known. It was originally brought from the Levant, 
£sst Indies, and China. It is found also in the Alps, 
in SwitEerland, and in Piedmont. The water-worn 
pebbles which are collected on the banks of the lake 
of Geneva often contain this mineral. It is found also 
in t similar form at a particular place on the shores of 
Iona, one of the Hebrides, in Scotland. 

Uses . — Oriental nephrite, long known under the 
name of Jade^ is held in considerable estimation on ac- 
count of its hardness and tenacity. It is employed 
by the Turks for the handles of knives and sabres, 
and frequently by others for various ornamental pur- 
poses. 

The property of curing diseases of the kidneys is as- 
cribed to this mineral by ancient authors, and hence the 
name nephritic stone^ or nephrite. 

Subspecies 2. Axe Stone. 

La Pierre de hachcy Broebant, L 470. Bedstein of the 

Germans. 

Exter Char . — ^This is also found massive, but most 
freqoently in rounded pieces } lustre glimmering, or 
weakly shining ; fracture in large masses, slaty ^ in 
small, splinteiy ^ fragments in the form of plates. 

Colour deep meadow-green, sometimes olive green j 
translucent ^ semibard, and sometimes hard •j not very 
brittle*, 0H)re difficultly frangible than the preceding 
variety. 

Localities^ &c.— This mineral is found in China, 
^ East Indies, and Sbuth America, on the banks of 
the river Amazons. It is found also in some of th^ 
^Uods in the South Sea, as well as in Corsica, Switzer- 
land and Saxony. 

^*^ 9 . — Axe stone is employed as hatchets and other 
VoL. XIV. Part I. t 




Constituent Parts. Kirwan. 

Silica, 

Alumina, 

Magnesia, 

Oxide of iron, 

Water, 



l/walitiesy &c.— Serpentine belongs to the class of 

f rimitive rocks, and it constitutes entire mountains, 
t is found in Saxony, Bohemia, Italy, Corsica, and 
Siberia ^ in Cornwall in England, where it contains 
native copper, and at Portsoy in the north of Scotland, 
where it is known by the name of Portsoy marble. 
Common serpentine is frequently mixed with steatites,, 
talc, asbestus, garnets, and magnetic iron, but never 
contains limestone. This variety, in the language of 
Werner, is of a newer formation than the following sub- 
species. 

^Serpentine is susceptible of a fine polish \ on 
account of which, and its beautiful colours, it is em- 
ployed for various ornamental purposes. 

Subspecies 2. Precious Serpentine. 

Exier. CAur.— This also is found massive or disse- 
minated \ internal lustre glimmering, rarely weakly 
shining, resinous \ fracture conchoidal, even or splintery ^ 
fragments sharp-edged. 

Colour dark leek green of various shades \ trans- 
lucent ; seml-h&rd ; easily frangible \ feels slightly 
greasy. 

Localities^ &c.— This subspecies is found in similar 
places with the preceding. It is distinguished from it 
by being always connected with limestone. The stones 
known in Italy by the name of verde di Prato verde 
AnticOy verde de Su’zoy which are very often accompa- 
nied by limestone, may be included under precious ser- 
pentine. 

9. Species. Schiller Stone. 

Schillerspathy or Spath Chatoyant y Brochant, i. 421. 
Schiller Spary Kirw. 221. 

B b Exter. 



18 

22 

3 

12 



100 
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genof. thin plates, which assume a crystallized form, as in that 
^ of a table with six sides, or a short six-sided prism \ lustre 

shining, sometimes resplendent, and semi*metallic ; frac- 
ture foliated. 

Colour olive green, bronze yellow, or silvery white j 
soft ; easily frangible ^ somewhat elastic \ feels greasy. 

Chem, CAor.— Before the blow-pipe it melts with 
borax, into a glass which becomes opaque on cooling. 



Constituent Parts, 


Heyer. 


Silica, 




Alumina, 


23-33 


Magnesia, 


6 


Lime, 


7 


Oxide of iron. 


11.67 

100.00 



Localities^ &c.— Schiller stone is found at Basta in 
the Hartz, in Moravia, the Tyrol, in Corsica, and in 
Cornwall. It is usually imbedded in serpentine, and is 
accompanied by quartz, mica, and copper pyrites. It is 
supposed by some to be crystallized serpentine. 

10. Species. Talc. 

This species is divided into three subspecies^ l. earthy, 
2. common, and 3. indurated talc. 

Subspecies i. Earthy Talc. 

Talcite^ Kirw. i. 149. Le Tale Terreux^ Broch. 1.486. 

Talc Granuleuvy Hauy, iii. 255. 

Exter. C 4 or.-^£arthy talc is found disseminated in 
kidney-form masses, or in superficial layers^ lustre glimr 
roering, pearly \ friable \ the particles scaly, pulveru- 
lent, or digbtly cohering. 

Colour greenish, reddish, or silvery white ; stains \ 
feels greasy, and ia light. 

Localities^ &o^— This mineral is found in Piedmont, 
Saxony, Bohemia, and in the western .parts of Inverness- 
shire in Scotland, where it exists in veins or cavities of 
primitive rocks. 

Subspecies 2 . Common Talc. 

Id, or Venetian To 4 r, Kirw. i. 150. Le Talc Commun^ 

Broch. i. 487. Talc Laminaire^ Hauy, iii. 255. 

Exter, Char , — ^This mineral is found massive, dis- 
^eminated, and rarely crystallized in very small six-sid- 
ed tables ; lustre shining or resplendent, pearly or me- 
tallic \ fracture straight or curved foliated \ fragments 
wedge-shaped. 

Colour greenish white, pale apple green, reddish or 
yellowish white j translucent or semitransparent, in thin 
plates transparent, soft, flexible, but not elastic } feels 
greasy. Spec. grav. 2.7 to 2.8. 

^ Chem, C^r.— Infusible before the blow-pipe, whick 
distinguishes it from chlorite y does not effervesce with 
acids. 



Constituent Parts* Hoepfner» 

Silica, 50 

Magnesia, 44 

Alumina, 6 

xoo 
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Localities^ &c.— Common talc is always found in ckwfca. 
serpentine rocks, where it accompanies aerolite, stea- tioa. 
tites, and indurated talc. What is called Venetian talc^v*^ 
is brought firom the mountains of Saltzburg and the 
Tyrol. 

Uses.^Tv\c is sometimes employed as a substitute for 
chalk, enters into the composition of crayons, and is 
mixed with some kinds of paint. 

Subspecies 3. Inphrated Talc. 

Lc Talc Endurcif Broch. i. 489. 

Exter, This is found massive, and sometimes, 

it is said, crystallized ; lustre shining and resplendent, 
resinous or pearly \ fracture curved foliated, or slaty \ 
fragments blunt-edged, tabular. 

Colour greenish white, snow white, or apple greeny 
translucent j in thin plates semitransparent ^ very soft*, 
smooth, and greasy to the feel. 

f^ocaUiieSy &c.— Indurated talc forms beds in moun- 
tains of argillaceous schistug, gneis, and serpentine, in 
tlie Tyrol, Italy, and Switzerland, and also in the wes- 
tern parts of Scotland. 

Uses,— It is applied to the same purposes as the pre- 
ceding. 

11. Species. Asbestui. 

This is divided into four subspecies: i. mountain 
cork 2. amianthus ^ 3. common asbestus ^ and, 4. lig* 
niform asbestos. 



Subspecies i. Mountain Cork. 

Suber Montanuniy Kirw. i. 163. Le Liege de Jfos* 

tagne^ Broch. i. 492. Hauy, iii. 247*^ 

Exter, ( 7 A^r.— This miueral is found massive, often 
in small plates, which are sometimes thin, and are then 
denominated mineral paper ; sometimes thick, and then 
called mineral leather ; more rarely in porous or cellular 
pieces, when they are denominated mineral flesh ,* some- 
times it is marked with impressions \ the lustre is weak- 
ly glimmering or dull ^ fracture to appearance compact 
and uneven, but it is fibrous, and the fibres are some- 
times parallel, and sometimes interwoven^ fragments 
veiy blunt-ed^d. 

Colour yellowish or grayish whiter opaque^ ver^ 
soft, extremely difficult to break \ in thin plates flexi- 
ble and elastic ^ creaks when handled \ feeb meagre. 
Spec. grav. 0.68 to 0.993. 

Chm, 6*Aar.— Melts before the blow-pipe with dif- 
ficulty.. 

Constituent Parts, Bergman; 

Silica, 56.2 

Magnesia, 26. i 

Alumina, 2 

Lime, 12.7 

Oxide of iron, 3 



IQO.O 

Localities^ &c.— This mineral is found in thiD veins 
in serpentine rocks j it is oflen mixed with quartz, talc, 
and silver ores, as in Saxony. It is also found in 
den, Norway, Siberia, Hungary, and in the lead veins 
at Leadhills in Scotland. 

Subspecies 



Digitized by v^ooQle 




ftrtl. M I N E B 

Subspecies 2. Amianthus. 
i. i/>f- Broch. i. 494. Asbeste 

Flexible^ Haujr, ill. 247. 

Exter. Char, — ^This variety is also found massive, 
iDorenrely disseminated, and in small det^hed bundles ^ 
lustre gTimmering, or a little shining and silky j fracture 
fibrous straight or parallel. 

Coloor greenish or silvery white, yellowish white, or 
ireeotsh gray ; opaque j rarely translueent at the edges \ 
teiy flexible, and even elastic in thin fibres ; feels greasy. 

Chm. CAv.— Melts with difficulty before the blow- 
pipe, into a wbite^ yrilow, and sometimes black 

enamel 

Constituent Parts, Bergman. Chenevix. 



KUci, 


64 


64 


59 - 


Msgseda, 


1 J .2 


18.6 


aj- 


Alofflioa, 


2.7 


3-3 


3 - 


Lime, 

Barytes, 


139 


6.9 


9.25 


6. 




Oxide of iron. 


2.2 


1.2 


2.2s 


Im, 






1.50 




100.0 


100.0 


100.00 



Localtti^^ &c.— Amianthus is usually found in pri- 
mitive rocks, hut particularly those of ser^ntine. It 
is found in Saxony, Bohemia, Italy, Spain, France, 
Sweden, and in the western parts of Scotland ^ but the 
finest specimens of amianthus are brought from the 
idand of Corsica. 

Vses^^On account of the flexibility of this substance 
it is spun into threads j for this purpose it is mixed with 
lint, to render the threads less brittle in working them 
into cloth, which is afterwards passed through the fire 
tliat the vegetable matter may be consumed, and the 
amianthus, which is infusible, remains *y and thus an 
incombustible cloth is obtained. The ancients manu- 
factured this cloth for the purpose of wrapping round 
tbeir dead bodies, that their ashes might be preser\xd 
unmixed with the wood employed in burning them. 

Subspecies 5. Common Asbestus. 

Asbestusy Kirw. i. i ^g. D Asbeste Commune^ Brochant, 

i. 497. Asbeste Dury Hauy, iii. 247. 

Exter, Char, — ^This also is found massive *, lustre 
shining and weakly shining, silky or resinous \ surface 
fibrous, the fibres being parallel, straight, or curved ^ 
the fibres are niore strongly united than in amianthus, 
and hence sometimes a splintery fracture. 

Colour leek green, greenish, or yellowish gray j trans- 
lucent at the edges \ soft, or semihard \ rather easily 
frangible \ little flexible > feels greasy ^ spec. grav. 2.54 
to 2.^. 

Chem, CAor.— Melts with diflSculty before the blow- 
pipe, into a dark gray slag. 



Constituent Parts. 


Wiegleb. 


Silica, 


46.66 


Magn^la, 


48-45 


Oxide of iron, 


4-79 


Loss, 


.1 




100.00 



A L O G Y. i$5 

LocaHties.^^lt is found in similar situations with the Afagnetian 
preceding, in Saxony, Russia, Sweden, and in the west- genus, 
eni parts of Scotland. ^ 

Subspecies 4. XigniPorm Asbestus. 

Id, Kirw. i. 161. Le Bois de Montagncy Brochant i. 

499* Asbeste Lignifortney Hauy, iii. 248. 

Exter, C 4 ar.-—-Tbis also is found massive j lustre 
glimmering, silky ^ fracture in large masses, curved 
slaty *y in small pieces fibrous, and having the ap- 
pearance of a woody texture ^ fragments iu elongated 
plates. , 

Colour yellowish brown of different shades ^ opaque r, 
soft *y not difficultly frangible y in thin fragments a little 
flexible, but not elastic -y feels meagre •y adheres to the 
tongue 'y streak shining. 

Chem, CAar.— Before the blow^pipe is only fusible 
at the edges. 

LocalitteSy &c.— -This variety isTound in the Tyrol, 
where it is accompanied by galena, black blende, and 
a grayish white quartz. 

12. Species. Cyanite. 

LL Kirw. i. 209. La Cyanite^ Broch. i. 50 r. Sapparey 

Sauss, $ 1900. Disthcnsy Hauy, iii. 220. 

Exter, CAar.— This mineral is found massive, disse- 
minated, or crystallized, in four-sided prisms, of which 
two are broad and two narrow, and having the four la- 
teral edges, or only the two opposite edges, truncated. 

This prism is often so flattened, as to have the appear-^ 
ance of a table. The broad faces of the crystals are 
smooth and shining, the narrow faces streaked and only 
glimmering, almost dull. Internal lustre shining and 
pearly \ fracture curved radiated y that of the crystals 
foliated ^ fragments tabular, sometimes splintery, or im- 
perfectly rhoraboidal. 

Colour blue of various shades, sometimes bluish and 
pearl gray ; and different colours are arranged in stripes, 
spots, or clouds^ translucent, or when crystallized se- 
mitransparent, or transparent ; semihard, and some- 
times soft,^ easily frangible \ feels greasy. Spec. grav. 

3.51 to 3.62. 

Chem, CAor.— Entirely infusible before the blow-pipe, 
on which account this mineral was employed by Saussure 
as a support for other substances in experiments with 
that instrument. 

Constituent Parts, Saussure. 



Silica, 29.2 

Alumina, 55. 

Lime, t.25 

Magnesia, 2. 

Oxide of iron, 6.65 

Water and loss, 4.9 



100.03 

Ldcahties, &c.4«»Cyanile is found on St Gothard in 
Switzerland, in crystals mixed with quartz, garnets, and 
granite, and imbedded in indurated talc. It is also 
'found in Spain, France, Carinthia, Bavaria, Siberia, 
and in the north of Scotland, and qlways in primkive 
mountains. 

B b 2 23. Specie?. 
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13. Species. Actynolite. 

This is divided into three species^ j. asbestouS| 
2. common, and 3. glassy. 



Subspecies i. Asbestous Actynolite. 

Amjanthinitey Kirw. i. 164. and MetaUiform Asbestotdy 
ibid. 167. La Rayonnante Asbestifarme^ Broch. i. 
504. Actinote Actculaire^ Haoy, iii. 75. 

Exter. Char, — This mineral is found massive, and 
rarely crystalli2Led in rborahoidal six-sided prisms, two 
of which are about 124® 30', and four about 117® 45' j 
lustre glimmering ^ internal lustre weakly shining, some- 
times shining, pearly, fracture radiated*, fragments 
wedge-shaped. 

Colour white, or greenish, reddish, or yellowish 
gray 5 commonly opaque 5 sometimes translucent at the 
edges 5 streak greenish white \ soft, rarely semi-hard ) 
rather difficultly frangible. Specific gravity 2.58’ . to 
3 - 33 * ^ . 

Chem CAzr.-— Fusible before the hlow-pipe into a 
black slag, or grayish white enamel. 

Localities^ &c.-— Found in the neighbourhood of 
Bayreuth and . the Bannat, in beds of serpentine and 
steatites. . 

Subspecies 2. Common Actynolite. 

Asbestinite^ Common^ Asbestoid^ and Schorlaceous Actyna^ 
ItUy Kirw. i. 165-^168^ La Rayonnante Commune^ 
firoch. i. 507* Actinote Mesaedre^ Hauy. iii. 74.. 

Exfer, CAor.— Massive, disseminated, crjstallized 
in elongated, very oblique, six-sided prisms, having the 
acute lateral edges truncated. The crystals are acicu- 
lar, and longitudinally streaked; lustre shining and 
vitreous ; fracture radiated, parallel or divergent, stel- 
lated ; fragments rather blunt-edged. , 

Colour olive green, pistachio green, reddish brown 5 
crystals translucentnr semitransparent ; semihard ; dif- 
ficultly frangible ; rarely feels greasy. Spec. grav. 3. 
to 3.31. • 

Chetn, CAdr.— Fusible before the blow-pipe into a 
black slag, a white transparent glass, or a grayish white 
enamel. 



Constituent RartSi Bergman. 



Silica, 64 

Magnesia, 20 

Alumina, 2.7 

Lime, 9^ 

O^de of iron, 4 
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510. Thallite, Iiameth*rie, ii. 319. EfidnU, Hinr, 

iii. 102. 

V. 

Exter, CAar.— Found massive or crystallized in tlun 
six-sided prisms, whose surface is smooth and re- 
splendent ; internal lustre shining, vitreous j fracture 
i^iated or wedge-shaped, fibrous; fragments splin- 
tery. 

Colour olive gre^n, leek green, and asparagus gre^ ; 
trsmslucent, or semitransparent; semihard, or baid; ?ery 
brittle, and very easily frangible. Spec. grav. 2.95 to 
3 * 49 * 

Localities^ &c.— -This variety is found in similar rci 
positories, and in similar places with the preceding. 

14. Species. Tremolite. 

This is also divided into three subspecies ; i. asbes- 
tons,. 2. common, and 3. glassy* 



Subspecies-1. AsBESTOus Tremolite. 

La Tretnolithe Asbestiformcy Bro<^. i. 514. Gramme 
tite, Hauy, 227. 

Exter, CAor.— tFound massive, disseminated, and 
crystallized ; and the crystals are capillary or acico- 
lar ; lustre weakly shining, silky or pearly ; fracture 
radiated or fibrous 5 fragments splintery and wedge- 
shaped. 

Colour yellowish white, reddish, greenish, or gray- 
ish ; opaque ; translucent at. the edges; very soft; 
easily frangible. 

Subspecies 2. Common TitEMOLiTE. 



La Ttemolithe Commune^ Broch. i. 515. 



Exter, CAar.— Massive, or crystallized in rbpmboidai 
prisms, with angles of 126® 52' 12", and 
The crystals are deeply striated longitudinally; exter- 
nal lustre resplendent ; internal shining, pearly ; frac- 
ture radiated, .either parallel, divergent, or promiscu- 
ous ; surfaces of the fracture longitudinally streaked ; 
fragments splintery.- 

Colour greenish white, reddish, or yellowisb ; rarely 
pearl gray ; always translucent ; in crystals semitrans- 
parent; semihard; brittle; easily frangible; meagre 
to the feci. 

Subspecies 3. Glassy Themolite. . 

La Tremolithe, Vitreuse^ Broch. i, 516.. 



100,0 

Localities^ Sx,c,— It is found in Saxony, Switzerland, 
Norway, aqd west side of Inverness-shire in Scotland. 
Its repository is in primitive mountains, where it is ac- 
companied with ores of lead and iron^ as well as with 
^quartz and brown blende. 

Subspecies 3. Glassy Actynolite. 

Jd, Kirw. i. j68. La Rayonnante Vitreuse^ Broch- i. 



Exter, CAar.— Massive, or crystallized in long needle 
or awl-shaped prisms ; internal lustre shining, and 
sometimes resplendent ; vitreous or pearly ; fracture 
radiated ; cross fracture even, and a little oblique ; 
fraraents splintery. 

Colour greenish or yellowish white ; translucent ; 
crystals sometimes transparent ; semihard; brittle} 
easily frangible ; feels meagre. Spec. grav. 2.90 to 
3.2, Hauy. 

Ckem, Chai\ — Before the blow-pipe it melts into a 
porous white slag. 

Constitof^^ 
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Edfica- 






Chnstituent Parts, 





Klaproth. 


White. 


Silica, 


H' 


35-5 


Lime, 




26.5 


Magnesia, 


* 0-33 


16.J 


Oxide of iron, 


.16 




Carbonic acid 
and water. 


VO 


23 - 



Loss, .01 



Laugier. 



■*’ ^ ■ — -^1 
Gray Tremolite. 



i8 

25 



5 

2 



100.00 101.5 100 



"Physical CAor.— By percussion or friction in the 
^ik, a reddish phosphorescent light appears 5 and the 
powder thrown on biimbg coals yields ,a greenish 
light 

Localities^ &c%— Tremolitc is found imbedded in 
limestone, in primitive mountains. It was first discover- 
ed in the valley of Tremola by Pini, and hence its 
name* It is also found in Hungary, Bohemia, and Ca- 
riothia, and in the mountains six miles south of Pais- 
ley in Scotland, where it is accompanied with preh-^ 
oile. 



15. Species. Smaragdite. 

Id. Sanssure Voy. J 1313. Diallage^ Hauy, iii. 125*. 

Id, Brochant, i. 423. and ii. 506. 

Ester, CAar.— Smaragdite has been found massive 
and disseminated. Internal Justre shining. ^ Fracture 
foliated. Cleavage single. Fragments rather sharpy 
edged. 

Colour,, grass or emerald gjeen. Slightly translu-* 
cent. Setm-hard or soft. Brittle. Spec. grav. 3. 

Chem, Char , — Before the blow-pipe melts into a gray 
or greenish enamel. 



Constituent Parts, . 


Vauquellb. 


Silica, 

Alumina, 


50- 


11. 


Lime, 


13- 


Magnesia, 


6. 


Oaide of iron, 


5*5 




7-5 

J-5 


wU a wsasimaia 


Loss, 


5-5 
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ed. Lustre slightly glimmeriug, resinous. Fracture Calcareous, 
foliated. Cleavage threefold. Fragments sometimes gcnos. 
rhomhoidal. » ^ 

Colour grayish green or bluish gray. In thin plates 
translucent. Scarcely scratches glass. Very soft tothfc 
touch, from which it has the name malacolite. Spec, 
grav. 3.2307 to 3.2368. 

Chm, Char , — ^Fusible before the blow-pipe into a 
porous glass. 



Constituent Parts, 


Vauquclin. 


Silica, 


S3 


Lime, 


20 


Magnesia, 


^9 


Alumina, 


3 


Iron and manganese, 4 


Loss, 


I 



100 

Localities^ &c.— This mineral was discovered by 
H'Andrada in the silver mines of Sahla in Sweden, and 
hence it derived its name. It was found by the same 
naturalist at Busen in Norway. It appears from the 
observations of Hauy that sahlite and augite are very 
closely allied, not only in structure aud external cha- 
racters in general, but als<^in their constituent princi- 
ples 'j the only difference in their composition is in the 
proportions of the lime and magnesia, which are small- 
er in augite than in sahlite ; but the proportion of iron 
in the former is considerably greater than in the lat- 
ter. 



17. Species. ScHalstone, or Tabular Spar. 

Exter. CAor.— This mineral is found massive *, lustre - 
shining and pearly \ fracture foliated or splintery, and- 
coarse fibrous ^ consists of separate large-grained pieces 
implicated in each others and according to Kmten, 
are very regular. 

Colour milk white, yellowish, or reddish whiter , 
trausioceot \ semi-Jiard y brittle. 

ConstitiUnt Parts, 

Silica, 50 ‘ 

Lime, 45 . 

Water, 5 



XOQ . 
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Localities^ &c.— Tills mineral was found by Saus- 
sure in the vicinity of Turin, imbedded in nephrite 
douded white and blue. It has also been found near 
the lake of. Geneva among the rounded pebbles, and in 
Corsica in primitive rocks. In Italy, tables and oma- 
niental pieces of furniture arc made of smaragdite \ and 
the ItaUan marble-cutters call it ver.de dt Corsica, 

X 6.. Species. Sahlite. 



Localities j &c.«— This mineral was first' noticed by 
Stutz. It is found in the bannat of Temeswar, and 
is accompanied by ciystallized) garnets and calcareous 
spar. . 

VI. CALCAREOUS Genus. 

I. Species. Agaric Mineral, or Mountain Milk, 

/((/. Kirwan, i. 76. Jd. Brochant, L 519. Chaux Car^ 
honali Spongieusc^ Hauy, ii. 167. 



iitL' DAndrada, Jour, de Phys. An. 8. p. ^i. .Mala* 
coUthe^ Hauy, iv. 379.' Id, Brochant, ii. 518. 

^ J5afrr..CA(ir.— Found massive or crystallized in six- 
sided prisms, having two opposite lateral edges truncate 



Exter, CAor.— This' mineral is composed of fine pul- 
verulent particles, slightly united tdgether, and nearly 
friable. 

Colour yellowish whiter brsDow white ; stains strong- 

> 7 } 
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Calcareous iy > feels meagre } does not adhere to the tongue ; near- 
genus. ly floats on water. 

* » Chern, Effervesces with acidsy and is entirely 

dissolved^ so that it is chiefly composed of lime and car- 
bonic acid. 

Localiiies^ &c.— This mineral is found in the As- 
sures and cavities of calcareous mountains, and it k 
supposed that it originates from the destruction of the 
rocks, the particles of which are carried down to Urn 
fissures and cavities by rain water. Abundant in Swit- 
zerland. 

2. Species. Chalk. 

JTJ. Kirwan, i. 71. La Craie^ Brochant, i. 521. Chaux 

Carhonati Crayettsc, Hauy, ii. 166. 

Exter, Char. — Found massive \ has a dull appear- 
ance fracture earthy, and fragments blunt-edged. 

Colour usually snow or yellowish white, sometimes 
gray or brown \ opaque stains and writes ; very soft, 
and easily frangible ^ feels meagre \ adheres a little to 
the tongue. Spec. grav. 2.31 to 2.65. 

Chem. CAir.— Efiervesces with acids \ before the 
blow-pipe is calcined, and converted to quicklime. It 
is almost entirely composed of lime and carbonic acid, 
with a mixture of a little oxide of iron and some other 
substances. 

Localities^ &c.-— Chalk forms peculiar stratiform 
mountains which contain many petrifactions, the mat- 
ter of which is almost always siliceous. They contain 
also flints arranged in regular strata. No metallic sub- 
stances are found in chalk. A great body of chalk 
traverses France from south to north, extending from 
Charopagny to Calais, and continued to England, in 
the south of which it forms extensive beds. Chalk is 
also found in the island of Zealand, in the Baltic, in 
Poland and many other places, 

3, Species. Limestone. 

This is divided into four subspecies, which are, 
1. compact, 2. foliated, 3. fibrous, a^ 4. pea stone. 

Subspecies i. Compact Limestone. 

This subspecies la again divided into two sections ; 
the first including common compact limestone, and the 
becond roe-stone. 

A. Common Compact Limestone. 

Id. Kirw. i. 82. Id. Broch. i. 523. Chaux Carhonati 

Com/7oc^e, &C. Hauy, ii. 164. 

Exter. C^ir.-^Found massive ^ external form fre- 
quently figured from the numerous petrifactions which 
it contains ^ internally dull } rarely glimmering } frac- 
ture compact, splintery, uneven or earthy ^ fragments 
not very sharp-edged. 

Colour usually gray, sooettmes reddish or yellowish ; 
different colours exhibit spots, stripes, veins, and den- 
dritibal figures ^ translucent at the edges } semihard } 
brittle •y easily frangible ^ feels meagre ^ gives a grayish 
white streak. Spec. grav. 2.6 to 2.7. 

Chem. CAor.~Dissolves in adds with cffer\'sscence. 
' The constituents of limestone are carbonate of lime, 

with variable proportions of other earths, and particu- 



Parti 

Jarly alumina and silica. The following are the consti- diai&cv 
tuent parts of magnesian limestone examined by Mr tion. 
Tennant. 

Lime* 29.5 

Magnesia, 20.3 

Carbonic acid,^ 47.2 

Alumina and oxide of iron, .8 

Loss, 2*2 
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Localities^ dec.— Forms very extensive stratifom 
mountains, and is usually met with along with coal and 
sandstone. It is very abundant in Saxony, Bohemia, 
Sweden, France, Switzerland, and Britain. The mag- 
nesian limestone Is abundant in Yorkshire and Notting- 
hamshire. 

Uses.'^The uses of liroestoue for the purposes of 
building, and when reduced to the state of quicklime, 
to form the basis of mortar, as well as in vanoas arts, 
are well known. 

This variety of limestone, when susceptible of a po- 
lish, fumkhes marbles ; which name, alili^b it be ap- 
plied to very different stones which are susceptible of a 
polish, and are fit for sculpture, or ornameiital arcki- 
teclure, is frequently applied to Limestone of this d^ 
scription. 

B. OouTBy or Roe Stone. 

Id. Brochant, i. 529. Ovijbrm Lunestoney'Eirm.i.^l* 

Chaux Carhonati GlobiiUformey Hauy, ii. 171. 

Exter. CAir.— This is found massive; internally 
dull ; fracture compact ; fragments blunt-edged. 

Colour yellowish, smoke gray, hair, or reddish brown; 
opaque; rarely translucent at the edges; semihard; 
consists of small globular, distinct concretions : the 
size of the concretions are very various. Spec. grav. 
2 .^ to 2.5. 

Localities^ &c.— Hoe stone is found in Sweden, Swit- 
zerland, Saxony, and in the south of England. 

The ketton stone of England, and the celebrated 
Portland stone, belong to this variety. Of the latter 
some of the principal public buildings in England tod 
Ireland are constructed. 

It is employed as a building Vtone ; and wheO 
of a fine grain, it is polished and e m p lo yed as marlde. 

Subspecies 2. Foliated Limestone. 

Of this there are two varieties, granularly foliated, 
and calcareous spar. 

A. Granularly Foliatst> Limestone. 
'Bierre Cakaire Grenue^ Broch. i. 531. Chaux Cash- 

nati Saccharck'dey Hauy, ii. 164. 

Exter. CArr.— Found only massive ; lustre shiniog, 
or strongly glimmering ; hetiveen pearly and vitreons; 
fracture straight foliated; fragments rather blunt- 
edged^ in granular, distinct concretions, small or fine 
grained. 

Colour usually snow white, grayish, yellowish, green- 
isfa, and rarely reddbb white, and noraetimes it is spot- 
ted, veined, or striped ; usually translucent ; sefnihard ; 
feels meagre ; brittle, and easily irai^ibk. Spec. gnv« 
2.7 to 2.8. 

Chem, 
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isilca. Chem. CAor.— £fiervesc«« with acids, and is almost 
tioi. entirely dissolved. Some varieties, however, from an 
admixtore of other substances, are very slowly acted on 
by acids. 

Localities^ 6cc.— Granularly foliated limestone be* 
longs almost exclusively to the primitive and transition 
moimtaiBS, reposing on gneis, micaceous schist us, and 
clay slate, containing, Imide other mineral substances, 
Yarioos metallic ores. 

It is found in Italy, Saxony, Bohemia, Sweden, 
Norway, France, and Britain. 

This variety of limestone is applied to the 
same porposes as the former. 

0/ Marbles^— In the language of Uie architeet 
and statoaiy, all stones come ui^er the name of marble 
wfaich are harder than gypsum, are found in large masses, 
and are susceptible of a good polish. 

On this principle many varieties of limestone, granite 
also and porphyry, serpentine, and even fine-grained 
basfldts, are denominated marbles. But the word among 
mioeralogists is taken in a more restricted sense, and 
coafioed to such varieties of dolomite, swinstone, and 
compact and granularly foliated limestone, as are capable 
of receiviiig a good ^Uh. The most valuable of the 
calcareous marbles, for hardness, dnrability and colour, 
are brourtt from Italy, the Greek islands, and from 
Svria. When the ancient Romans were at the height 
of their civilized luxury, they obtained some varieties of 
marhle finm Numidia and other countries, which were 
veiy much esteemed. 

The sculptors of ancient Greece and modern Europe 
have always held the white granniarly foliated limestone 
in the highest estimation, both on account of its pure 
colour, delicate translocence, and granular texture, 
which make it much easier to work than compact 
limestone. The species called dolomite is softer and 
of a finer grain, so that it is even more manageable 
under the chiseel, and therefore many of the smaller 
wofks of the Greek sculptors are of this stone ; but 
Paros and Carrara furnish Europe with the greatest 
quantity of statuary marble. The Parian marble, which 
consists almost entirely of carbonate of lime, is the 
purest, softest, and has some degree of transparency j 
that of Carrara is often mixed with granular quartz in 
considerable proportion. The following are the archi- 
tectural marbles which are held in greatest estimation. 

1. The marble called bardiglio^ from Carrara, is of 
a deep blue coloar, and seems to be the same with the 
white statuary marble of that place, with the addition 
of some colouring matter. 

2. That variety of marble called cipolin^ is statuary 
marble traversed by veins of mica. 

3. Lumachelia marble. This is a compact limestone of 
a brownish gray coloar, containing shells whidi often 
retain the original pearly lustre. To this variety belongs 
^ fire marhle of Bleyberg in Carinthia, in which tbn 
imbedded shells are beautifully iridescent. 

^ 4. Florentine marble. This is a grayish, compact, 
nrgiUaceoQs lirnestone, exhibiting designs of a yellowish 
brown coleur, and resembling the ruins of houses : hence 
it is called ruin tnarbh. 

5* The marbles of Syria, Sienna, and Arragon, are 
of a yellow colour, and are in considerable estimation. 

6. Broeatello marble. This is a breccia limestone, 
composed of fragments of a yellowish red aod purple 
4 
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colour which are cemented by semitransparent, white Calcareous 
calcareous spar. genus. 

7. The marbles known by the names of verde antiche ^ ' 
verde di Corskc^ arc composed of limestone, calcareous 
spar, serpentine, and asbestns. 

8. The British islands afford many fine marbles, of 
which that of Tiree is the finest and most beautiful. It 
has often a delicate flesh-coloured ground, spotted with 
men ; but its colours, it is said, are apt to fade. 

Marbles have also been found in the island of Skye, 
and in the counties of Rots and Sutherland. For a. 
particular account ef these, sec Williams's Mineral' 

Kingdom, Marble is not uncommon in different parts 
of England ; and in particular Devonshire and Derby- 
shire afford varieties which are held in considerable es- 
timation on account of their beauty. 

Elastic marble. Some varieties of granular limestone, 
when cut into thin plates, possess a certain degree of 
elasticity. The marble in which this property was 
observed, was in the Borghese palace at Rome. It was 
got from an ancient building. Dolomieu supposed that 
marble acquired this property by being deprived of 
moistnre, and Fleuriau de Bellevue confirmed this 
opinion, by subjecting certain marbles to heat. Ho 
found also a natural elastic marble in JMount St Got- 
har<L 



B. Calcareous Spar. 

Common Spavj Kirw. i. 86* Le Spaih Calcaive.^ Broch. 

I. 536. Chaus Carbonatie^ Hauy, ii. 127. 

Essen. Char . — Divisible into a rhomboid of 
and 78J®; soluble with effervescence in nitric acid. 

Ester. CAnr.-— Calcareous spar is found massive, or 
disseminated in various forms, as globular, kidney form, 
eelinlar, and stalactitical j but it is most frequently cry- 
stallized. The primitive form of its crystals is an obtuse 
rhomboid, whose angles are 101® 32' 13,' and 78® 27' 
47" j integrant molecule the same. The variety of 
forms of calcareous spar is very great. Werner reduces 
them to three principal or prevailing forms, and from 
these he deduces the variations and modifications which 
take place. His principal forms are, 1. The six-sided 
pyramid ; 2. Tlie six-sided prism j and, 3. Tlic three- 
sided pyramid. But according to others following the 
same method, the principal forms arc the five follow- 
ing : I. The six-sided pyramid •, 2. The six-sided prism ;• 
3. The six-sided tables 4. The three-sided pyramid ; and, 
5« The hexahedron, including the rhomboid and cube. 

1. The six-sided pyramid is either simple or double. 

A. Simple. Simple pyramids are the summits of 
other pyramids, or of prisms, and they are vat4ously 
modified in being equal sided, acute, or obttr^, having 
the anglea at the base truncated, or having an obtuse 
three-sided summit slightly convex. 

B. Double j in which two pyramids* are obliquely 
united, and variously modified, by having the angles at 
the base truncated, or the faces of the summit a little 
convex. 

2 . The six-sided prism, is also variously modified, by 
having at each extremity a six-sided acute summit, or a 
second obtuse summit 01 three sides, placed alternately 
on three edges of the first. 

3. A six-sided table, which is either perfect with 
equal or unequal sides, or rounded, or lenticular. 

The 
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Calcareous 4- The three>sided pyramid, which is either simple 
genas. or dbuble, and is also varioasiy modified. 

" » 5. The hexahedron, which includes the rhomboid, 

and this is either perfect, or has convex faces, or has six 
ohtuse edges truncated ^ and the cube, which is some- 
'What rhomboidal. But for a full account of all the va- 
rieties and modifications in the crystallization of calca- 
reous spar, the reader is referred to the treatises of 
^auy and Brochant. 

The crystals of calcareous spar exhibit also a simi- 
larity of arrangement. The simple six-sided pyramids 
•are frequently disposed in a globular, fascicular, or 
stellated form. The six-sided pyramids are disposed in 
tows ^ the six-sided prisms are often disposed like steps 
of stairs, or are fascicular, or kidney -form ^ some acute 
three-sided pyramids of calcareous spar have been found 
hollow, and in some prisms the centre has been observ- 
ed of another colour. The surface of the crystals com- 
monly smooth ^ lustre shining or resplendent } internal 
lustre resplendent or shining, vitreous, and sometimes 
pearly^ fracture foliated^' cleavage threefold ^ 

•ments always rhomboidal. 

Colour usually white, grayish, reddish, greenish, or 
yellowish, white, rarely violet blue, or yellowish brown. 
Various degrees pf transparency^ when perfectly trans- 
parent, refraction is double. It was in this substance 
that the property of double refraction was first observed, 
and hence it was called double, spar. This singular pro- 
perty engaged the attention and mathematic^ skill of 
Newton, Huygens, Button, and more lately the cele- 
brated Hauy. Calcareous spar is semihard, brittle, and 
easily frangible. Sp. grav. about 2.7. 

Chem. Soluble with efiervescence in nitric 

acid, and reduced by calcination to quicklime. 

Constituent Parts. 
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Bergman. 


Phillips V. 


Mag. ziv. 


'Lime, 


55 


55*5 


2 go. 


Carbonic acid, 


33 


44. 




Water, 


11 


•5 
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Physical Char. — Some varieties of calcareous spar, 
and particularly those from Derbyshire, give out, when 
heated, a phosphorescent light. 

Localities^ &c.— Calcareous spar is very common in 
all kinds of rocks, in veins and cavities, and particularly 
in mineral veins, accompanied with quartz, fluor spar, 
heavy spar, and metallic ore. The finest specimens of 
rhomboidal spar are brought from Iceland, Derbyshire, 
the Hartz, as well as Saxony, France, and Spain. 

The crystallized sandstones of Fontainebleau are real 
rhomboidal crystals of calcareous spar, which, during 
the process of crystallization, have been penetrated with 
particles of sand. 

Subspecies 3. Fibrous Limestone. 

Id. Kirw. i. 88. La Pierre Calcaire Fibreuse^ ou la 
Stalactite Calcaire, Broch. i. 549. Chaux Carbonatle 
Concretionnie, Hauy, ii. 168. 

Of this subspecies two varieties have been formed, 
t^oromon fibrous, and calcareous sinter# 

3 
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A. Common Fibrous Limestone. cumSci. 

tiu. 

Exter. Cftar.— Found massive*, lustre weakly shinmg 
and pearly ^ fracture fibrous, sometimes coarse and del^ 
cate, straight ot parallel, and sometimes radiated ^ frag, 
ments splintery. 

Colour usually grayish, reddish, and yellowish white; 
generally translucent ; rarely semitransparent 

Localities, &.c.— This variety is found in veins*, and 
some of it is susceptible of a fine polish, and was known 
to the ancients under the name of calcareous alabaster, 
to distinguish it from gypseous alabaster. 

Sat tin .spar, a beautiful mineral, which is also sns- 
ccptible of a fine polish, and has a sickly lustre, fiom 
which it derives its name, belongs to this variety. It 
was first discovered in Cumberland, and is but raielj 
met with in other places. 

B. Calcareous Sinter. 

This variety b usually found stalactitical or tuberose, 
and also sometimes kidney-shaped, botryoidal, tuboUr, 
and coralloidal. Surface usnally rough, or drusy, rare- 
ly smooth \ internal lustre glimmering, sometimes weak- 
ly shining, silky, or pearly ; fracture fibrous, which is 
either straight, scopiform, or stellular ; fragments 
wedge-shaped and splintery. 

Colour snow white, grayish green, or yellowish white, 
and these are sometimes arranged in stripes or veins *, 
translncent, sometimes only at the edges ^ rarely semi- 
transparent ; between semihard and soft ; brittle and 
easily frangible. Sp. ^rav. 2.728. 

Localities, &c.— This mineral seems to be a depo- 
sition of calcareous particles, formed by the graduid in- 
filtration of water into the cavities and fissures of lime- 
stone mountains. They are either deposited in layers 
on the floor, or suspended from the roof of those grottoes, 
and in this latter case they assume a ^at variety of 
imitative forms. It is found therefore in the celehrat- 
ed grottoes of Auxelles, Arcy, and Antiparos, and in 
the cavities of mineral veins at Leadbills. 

The singular mineral substance, known by the name 
of Jlos Jerri, belongs to this variety. This is found m 
the cavities of veins of spatbose iron ore, from which it 
has derived its name. It is of a branched or coralloidal 
form. 

Subspecies 4. Pisolite or Pea-stone. 

Oviform Limestone, var. Kirw. i. 01 . La Pierre dePois, 

Broch. i. 555. Chaux Caroonatie Globultforfse, 

Hauy, ii. 171. 

Exter, Char. — This mineral is found massive, and in 
the cavities in which it is formed, the surface is kidney- 
shaped ; internally dull ; fracture difficult to determine, 
but appears even ; fragments rather sharp-edged. 

Colour white, snow white, grayish, reddi^ or yel- 
lowish white *, opaque ; rarely translucent at the edges; 
soft, and brittle. 

Localities, &c.-— Pisolite is found at Carlsbad in 
Bohemia, where it has been long known, and where 
an entire bed was discovered in digging the foundati^ 
for a church. Each of the grains of pisolite contains 
for a nucleus a particle of sand. These have been m* 
crusted with the carbonate of lime held in solution by 

water, 
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water, and pirtieiilai^ 1 »y tbe warm springs of Carls- 
doo. bad. New concentric layers being deposited, they at 
nr**' last fall to the bottom, and are there united into larger 
masses hj new depositions of the same calcareous matter. 
Pisolites are also found in Hungary and in SDesia. 

4. Species. Calcareous Tufa. 

Exter. CAar^^This mineral has usually the form of 
the substance on which the calcareous matter has 
been deposited, as that of moss which is most com- 
mon, grass or leaves ^ internally dull, or weakly glim- 
mering j fracture uneven or earthy ^ fragments blunt- 
edged. 

Colour yellowish gray of various shades ^ opaque, or 
translucent at the edges} soft, sectile, and easily fran- 
gible *, light } almost swims on water. 

Locabiies, &c.~Tbis substance is found in all lime- 
stone countries, through the strata of which water passes, 
tbns forming springs impregnated with carbonate of 
lime, which is afrerwards deposited on plants or other 
sobstances. This mineral, therefore, is found in alluvial 
land, and the process of Its formation is constantly go- 
ing on. 

5. Species. Foam Earth. 

Chalk, Kirw.L 78. DEcume de Terre, Broch. 
>• 557 * 

Exter, Char.-^TUia mineral is found massive, dis- 
seminated, or in scaly particles, which arc somewhat 
hWej internal lustre shining or semimetallic } the 
solid varieties have a curved foliated fracture j frag- 
ments blunt-edged. 

^lour yellowish or greenish white, sometimes silvery 
^ite } opaque } stains } very soft or friable j feels a 
little greasy or silky. 

Chm. CAar.— Effervesces and dissolves in acids. 

Constituent Parts. 



Lime, 51.5 

Carbonic acid 39. 

Silica, 5.^ 

Oxide of iron, 3.2 

Water, i. 



ICO.5 



Chenim CAor.*.— Effisrvesces briskly with acids. 

Constituent Parts. 

Carbonate of lime, 98.11 

Silica, ,0 5 

Oxide of iron, .8 

Loss, 



100.00 



Calcareoat 

genus. 



Localities, &c.— This mineral is found in Saxony, in 
a bed of limestone, where it Is accompanied with ga- 
lena } in Norway } and in Cornwall in En^and. 

7. Species. Arragonite. 



Arragon Spar, Kirw. i. 87. V Arragonite, Brocb. L 

576. Id. HaQy, iv. 337. 

Exter. Char.— This mineral is always found crystal- 
liEcd in six-sided equiangular prisms, or with two op- 
posite faces broader, to which correspond the two faces 
of an acute bevelment, which terminates the prism. 
The edges of the bevelment are also truncated. The 
crystals arc variously grouped, and commonly in the 
form of a cross ; crystals streaked longitudinally } lustre 
shining or resplendent, vitreous } fracture foliated. 

Colour grayish or greenish white } translucent and 
semitransparent } refraction double } hard, scratches 
calcarecms spar ; brittle, and easily frangible. Speci- 
fic gravity 2.946. 

Chem. CAar.-— Effervesces with acids, and is entire- 
ly dissolved. The constituent parts, according to nu- 
merous and accurate analysis, are the same as those 
of calcareous spar} but its superior hardness, diver- 
sity of form, and other external characters, have long 
puzzled chemical philosophers } and it still remains un- 
determined to what that diversity is owing in this mi- 
neral. 

Localities, &c.-^Arragonite was first found imbed- 
ded in friiated and fibrous gypsnm, in the province of 
Arragon in Spain, from v^ch it derives its name. 
It has been also found in France, the Pyrenees, in 
Ssdtzburg, sometimes in an argillaceous schistus, and 
sometimes in quartz, accompanied by calcareous spar 
and pyrites. 



Localities, &c. — This mineral has been found in 
mountains of stratified limestone at Jena in Misnia, and 
at Eisleben in Thuringia. 

^is is considered by some as belonging to the fol- 
lowing species, and by others as merely a variety of a- 
garic mineral. 

6 . Species. Slaty Spar. 

Argentine, Kirw. i. 105. Le Spathe ScLusteux, Broch. 

*• 55 ®- Schiefer Spath of the Germans. Id. Phillips, 

PhiU Mag. xiv. 289. and 293. 

Exter . Char.—Y ound massive or disseminated ; in- 
ternal lustre shining, pearly } fracture curved foliated •, 
fragments wed^shaped, or blunt-edged. 

Colour grayish, reddish, or yellowish white} translu- 
«<mt} soft} brittle} feels -greasy. Spec. grav. 2 . 72 Q. 

VoL. XIV. Part ^ ^ ^ \ 



8. Species. Brown Spar. 

Sidero-CcUcite, Kirw. i. 105. Le Spath Brunissant, 
Broch. i. 563. Chaux Carhona* 4 s Ferrifire FerlSe, 
Hauy, ii. 179. 

^ Exter. Char . — Found massive or disseminated, or in 
kidney-shaped, globular, or carious pieces } very often 
crystallized. The forms are lenses or rhomboids, which 
latter have either convex or concave faces } double 
pyramids composed of two pyramids with three obtuse 
faces: simple three-sided pyramids, and oblique six- 
sided pyramids. The surface of the crystals drusy, 
rarely smooth } lustre weakly shining or sliinlug } in- 
ternal lustre shining, pearly, or vkreous^ fracture fo- 
liated } fragments rhomboidal. 

Colour milk-white, grayish, yellowish, or reddish 
white} bright or brownish red} translucent at the 
Gc edges ^ 
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Mtlle» eMiljp&tsgtbU^ ttfeak grayish 
genus, white. Spee. gray. 2.83. 

Chem, C^r.-— Becomes black and hard before tbe 
blow-pipe, and unless reduced to powder, effervesces 
slowly with acids. 



Parti 

J^-^ipe witliMit spUMiaip ve. tetob Mitwm % 

Iktle witli ackU. uu. 



Constituent Parts, Beigman. 
Carbonate of lime, 50 



Oxide of iron, 

Oxide of manganese. 



22 

28 

100 



Localities^ &c.~Brown spar is found in Bohemia, 
Saxony, France, Sweden, and Britain. It is usually 
found in metallic veins. 

Species. Dolomiti:. 

Id, Kirw. i. III. Doiomte^ Brochant, i. 334. Chaux 
Carhonatie Aksmimfere^ Hauy, ii. 1 73. 

Exter, CAnr .—-Foond massive \ fracture appears to 
be foliated ^ fragments blunt-edged. 

Colour grayish or yellowish white \ translucent on the 
ed^es \ semilMurd v rather difficultly frangible y feels 
mea^. Spec. gray. 2^85. 

Constituent Parte, Saussure. 

Lime, 44*29 

4^umina, 5.80 

Magnesia, 1.4 

Oxide of Iron, .74 

Carbonic acid, 46. 

Loss, 1.71 



100.00 



Constituent Parts, Klaproth. 

Carbonate of lime, . 32 73 

— — ^ ■ magnesia, 45 25 

Oxide of iron and manganese, 3 2 



100 



100 



CItem, C 4 iir.— ^Effervesces slowly in nitric acid.. 
Phys, Cdar.<— Phosphoresces in the dark by the per- 
cussion of a bard body. 

Localities^ &o.<— Ihia stone was first observed by 
Ooloroion, among tbe ancient oMmaments of Rome \ and 
afrerwards he dimvered similar stones in the mountains 
of the Tyrol and the Alps. It ia found abundantly on 
St Gotluuti and other primitive mountains. Dolo- 
mieu^s attention was first attracted to it by its supe- 
rior hardness and slow effervescence in acids, and ana- 
lysis shews that it is different froqs limestone in its com- 
position. 

10. Species. Rhomb or Bitter-Sfar. 

Crystallised Muricalcite^ Kirw. i. 92. Le ^ath Mag- 
nesieUy Brochant, i. c6o. Chaux Carbonade Mag- 
nesiferCy Hauy, ii. 187. 

Exter, Cdnr.— Found massive or disseminated in 
rhomboidal pieces, which have a crystallized appear- 
ance ; lustre shining or resplendent, and vitreous or 
pearly ; fracture foliated 5 cleavage threefold \ frag- 
ments rhomboidal. 

Colour grayish white, yellowish or reddish brown \ 
translucent 'at tbe edges \ semibard > brittle ^ streak 
snow-wbite. Spec. grav. 2.48. 

Chem, Cdor.o—Becomes gray or brown before tbe 



Localities^ &c.— -Found in the Tyrol and Saltzburg, 
and in Sweden. It is always accompanied with asbestos, 
talc, and tremolite, and imbedded in chlorite schislus, 
serpentine, and indurated talc. 

1 1. Species. Swine Stone. 

Id, Kirw. i. 89. La Pierre Puantc^ Brochant, i. 567. 

Chaux Carbonade FoUidey Hauy, u. 288. 

Exter » Char , — Found massive j internal lustre glim- 
mering or dull \ fracture splintery, sometimes earthy or 
foliated j fragments splintery. 

Colour grayish black, or blackish brown *, opaque, 
rarely translucent at the edges ^ streak grayish white y 
semibard, sometimes soft ^ easily frangible. Spec. gn?. 
2.71. 

Phys, Char.— Vlhen nibbed with a hard body, it 
gives out a very foetid odour of rotten eggs. 

Chem, C^r.— -Soluble with effervescence in nitric 
acid \ before the blow-pipe is delved of its odour, 
which is supposed to be owing to sulphurated hydra* 
gem 

LocalitieSy &c.— Forms entire beds in strstifonn 
limestone rocks,, as in France, Saxony,, and Swedes. 

1 2, Species. Mari.. 

This is divided into two subspecies ^ i earthy ) and, 
2 indurated. 

Subspecies i. Earthy Marl. 

Id, Kirw. i. 74* La Marne Terreuscy Brochant, i. 

569. Argile Cakariferey Hauy, iv. 455. 

Exter, Char . — This variety is composed of loose or 
slightly coherent particles ^ stains a little ^ feels meagre 
and rough \ is light ^ almost swims on water. 

Colour yellowish gray, or grayish white. 

Localitiesy &c.— Found in many places of Fiance 
and Germany, as well as in different places of EngUnd 
and Scotland, forming beds in limestone countries, and 
often immediately under tbe soil. 

Uses.— It is sometimes employed in the mannfroture 
of pottery, but its principal use is for the purposes of 
agriculture. 

Subspecies 2. Indurated Marl. 

Id. Kirw. i. 95. La Marne Endurcie^ Brochant, i* 

Exter. CAor.— Found massive, duU, or slightly gHm- 
roering \ fracture earthy, splintery, or slaty ^ firagments 
bluut-edged. 

Colour yellowish, or smoke gray \ opaque \ sti^ 
grayish white \ soft ; not very hnttle \ easily frangible. 
Spec. gray, x.6 to 2.8. 

Chem* 
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MINER 

Ciem. belare die blow-ppe into a 

iaa. ffajUtk black. 6lag > elereeacef briskly wUh «ci4s» , 

Marl is coasideiei as a mixlore of carbooate of lime 
sod alamiaa •, and according to tbc difiecent pr<^rtiQBS 
of these iogcedients, it is denominated calcareous marl 
or day marl, and sometimes it is known in agriculture 
by the names of soft and bard marl. 

Localities^ &c«— JFound in fiobeana, Saxot^, Swe« 
den, Italy, France, and Britain, in stratUform mountains, 
lOMctiines in extensive beds, frequently accompanying 
coal, and basalt. 

It is embayed in agriculture for improving 
the soil, sometimes for buildiilg, and sometimee as a 
lifflcstone. It serres also as aflun for some oresof iron. 

13. Species.^ Bituminous Marl Slate. 

ManioMtummeux^ Brocbant, i. 574. Chaux Carbonade 

Bitumimifere^ Hauy, 11/189. 

Ester. CAar.— Found massive ^ surface rough, dull, 
nrely glimmering ^ or when divided into curved plates, 
smooth and shining fracture slaty \ straight or waved ^ 
ferments tabular. 

Colour grayish or brownish black ; opaque ; streak 
shining ^ soft \ easily frangible ; feels rather meagre. 

CA^. CAnr.— Effervesces with acids'^ inflames be- 
fore the blow-pipe y gives out a bituminous odour, and 
then melts into a black slag. 

Localities^ &xu— >Found in different places of Thu- 
ringia, in raoimtains of stratiform limestone, forming 
psTticnlar beds, which repose freqnently on a species of 
ssadstone. It is frequently mixed with different ores of 
eo|iper, so that it is sometimes wrought as a copper ore. 
In this bituminous scbistus, petrified fishes and marine 
plants are frequently fbond, disposed in regular order, 
from which some have conjectured that they roust have 
died a violent death; or, according to others, that 
they have been poisoned 1^ the copper with which it 
abcsmds. 

14. Species. ApatitE. 

Phospholite^ Kirw. i. 128. L^ 4 potite Communcy Bro- 

ch^t, L 580. Chaux PhosphaUe^ Hauy, ii« 234. 

i7j<er.CAar.^Fouodalmosta)way8cry8talli2ed, rare- 
ly disseminated. The forms of its crystals are, 1. A 
regular six-sided prism ; 2. The same prism truncated on 
its lateral edges *, 3. Also on its angles and terminal 
i 4- Bevelled on each of the lateral edges ; 5. 
With an ohtose and regular six-sided pyramid, and one 
or both extremities, the summit being slightly truncated ; 
6. A three-sided prism with the lateral edges bevelled, 
and the terminal edges truncated ; 7. A six-sided table, 
having its terminal edges strongly, and the lateral edges 
shghtly truncated. Xiateral faces of the prisms longitu- 
dmily streaked ; faces of the pyramid smooth ; lustre 
shinbg and resplendent; internal lustre shining, be- 
tween resinous and vhreoos. Cross fracture foliated ; in 
Mber direcdons fine grained, uneven, or conchoidal. 
Fragments rather sharp-edged. 

Colour green of rarions shades, blue, sometimes 
gray, and ^enish gray ; semitransparent, some- 
times transparent, or oody translucent; semihard; is 
scratched by floor spar ; brittle, and easily frangible. 
Spec. gray. 2.8 to 3.2. 
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Ckem. f7Aor.— ^Thrown on hot coals it gives out ajCskareoH* 
greenish phosphocascentli^l safuf3»le before the blow- gew 
pipe, but loses its colour. It is almost entirely solubl^ ‘ 
in nitric acid. 

Cons/HtueM Paris. Klaproth. 

lime, 55 

Phosphoric acid, 45 

100 

Phys. rAur.— JBecomes electric by friction, but ihA 
by heat. 

JjocctitieSf &c.— nApaItte is found. in diflhrent places 
of Gemany, ehsefly in tin mines, whore it it oocom- 
panied by floor spar, quartx, and metallic arm. ixAa 
alao found in C#ruwaU;iD similar ciroomstaoDcs» 

15. Species. Asparagus Stone. 

LaPierre tPAspergCy Broch. i. 586. Cbauic PhospkatJe^ 

Hauy, ii. 234. 

Ester. CAor.— This mineral bat been only found 
crystallited in equiangular six-sided prisms, terminated 
by a sliglitly obtuse six-sided pyramid ; lateral edges 
sometimes truncated ; lateral faces longitudinal ly streak- 
ed, the others smooth ; exteruai lustre shining or re- 
splendent ; internal, resplendent and resinous ; fracture 
foliated, cross fracture imperfectly conchoidal ; frag- 
ments not very sharp-edged. 

Colour aspmgus green, greenish white ; commonly 
transparent, often only semitratisparent, or eyen trans- 
lucent ; semihard. Spec. grav. 3.09. 

Chem. CA&r.----Infiinb!e before the Iflow-ptpe ; solu- 
ble with effervescence in nitric acid, hut thrown on hot 
coals does not phosphoresce. 

Constituent Farts. Vauquelin. 

Lime, 53.32 

Phosphoric acid, 45*7^ 

X068, 

100.60 

LocalitieSy &c. — ^This stone has been fonnd at Ca* 
prera, near Cape de Gates in Spain, and also, it is said, 
near Arendai in Norway. 

16. Species. Phosphorite. 

L*^atite Terreuscy Broch. i. 584. Chaus Phosphade 

Terreuscy Hauy, ii. 239. 

Ester. CAur.— Found massive, and having little co- 
herence ; dull ; fracture earthy, or fine grained uneven ; 
fragments hlunt-edged, sometimes wedge shaped. 

Colour yellowish Or grayhh whiter opaque ; semi- 
hard ; often friable ; easily frangible feels meagre. 

Spec. grav. 2.82. 

Chm. (7Aor.— Before the blow-pipe it phosphoresces, 
and according to some, melts into a white glass, but 
aecmrding to others, ii^nsible. Soluble in acids, and 
with sulfuric acid gives ent white vapours. 

C c 2 Constituent 
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genus. 


Constituent Parts. 


Pelletier. 


* " ^ 


Lime, 


59- 




Silica, 


2. 




Phosj^horic acid^ 


34- 




Fluoric acid. 






Carbonic acid. 


I. 




Muriatic acid, 


•5 




Oxide of iron. 


I. 


1 




100.0 



Localities^ &g.-— This mineral is found in the north 
of Scotland, and in the province of Estremadura in 
• Spain, where it forms an entire mountain. It is mixed 
with quartz ^ has been long known by the inhabitants 
of the country for its property of phosphorescing when 
thrown on hot coals. 

17. Species. Fluor* 

This has been divided into three subspecies ; i. 
earthy \ 2. eonopact \ Mid, 5* floor spar. 



A LOGY. Partr, 

its arigles a three-sided pyramid, corresponding to the 
faces of the cube. 2. The octahedron, which ii either tioa. 
perfect, or has its angles or its edges, or both, tnmca- 
ted. Surface of the crystals smooth, shining or re- 
splendent, sometimes dmsy > internal lustre shining, re- 
splendent, and vitreous or pearly^ jfracture foliated, 
straight or curved ^ cleavage fourfold, in the direction 
of the faces of the regular octahedron } fragments te- 
trahedral, or rbomboidd. 

Gilours of floor spar extremely various and beautiful. 

The principal are, greenish white, grayish, or yellow- 
ish •y blue, green, brown, and red, ot various shades ; 
and diflferent colours are sometimes arranged in stripes 
and spots. Most commonly translucent, sometimes 
transparent, or onl^ translucent at the edges. Semi- 
hard brittle ^ easily frangible. Speo« grav. 3.09 to 

Chem, CAizr.— Fusible before the blow-pipe into a 
transparent glass ^ decrepitates when heated. The pow- 
der thrown on hot coals gives out a bluish or greenish 
phosphorescent lipfat ^ and two pieces robbed against 
each other, shine in the dark. 



Subspecies i. Earthy Fluor. 

Sandy or Eartk^ Fluor y Kirw. i. 1 26. Le Fluor Ter» 

reuXf Broch. 1.593. Chaux Fluaiei Amorphcy Hauy, 

ii. 260. 

Fxter. Char.— Is composed of particles which aie 
slightly cohering ; dull, or scarcely glimmering. 

Colour greeuLsh white, sometimes bluish green •, stains 
a little^ feels rough. 

Chem. CAor.— -Thrown on hot coals, it gives out a 
bluish green light. 

LocaliticSy &c.<-— Has been found in Hungary, in. a 
vein accompanied with quartz. 

Subspecies 2. Compact Fluor. 

Id. Kirw. 127. Id. Broch. i. 594. 

Fxter Char.— Is found massive \ dull, lustre some- 
times glimmering, vitreous \ fracture even, conchoidal, 
and rarely splintery \ fngments sharp-edged. 

Colour greenish gray, or greenish white \ sometimes 
different colours are disposed in spots ^ translucent \ 
streak shining *y bard, and brittle. 

Chem. Char, — Phosphoresces on hot coals. 

LocaliiieSy Sic. — This mineral is found in the Hartz, 
in Sweden, and Siberia, always accompanying fluor 
^ar. 



Constituent Parts. 


Scheele. 


Lime, 


57 


Fluoric acid. 


16 


Water, 


27 




100 



LocalitieSy &c.— >Flnor spar is sometimes found is 
beds, but most frequently in mineral veins. It is very 
common in many places of the world, particularlf ia 
Cornwall and Derbyshire, and also in the counties of 
Durham and Cumberland in England *y at Cbamouni it 
Savoy, the octahedral variety of a rose red'adooris 
found. Fluor spar is found also in the interior part of 
Aberdeenshire in Scotland. 

Uses . — This mineral is successfully employed as a 
flux for diflTereut metallic ores. ' As it is susceptible of 
a fine polish, it is cut and formed into a great variety of 
ornamental objects, as pyramids, vases. Sec. which, on 
account of the beauty ofi the colours, are greatly es- 
teemed. 

1 81 Speeies. Gypsum. 

This species is divided into four subspecies: L 
earthy y 2* compact^ 3. foliated y and, 4. fibrous. 

Subspecies L. Earthy Gypsum. 



Subspecies 3. Fluor Spar. Farinaceous Gypsunty Kirw% L 1 20. Le G^se Ter^ 

mated or Sparry Fluor, Kirw. i. 127. Le Spath *• Sulphatie Terreiue^ 

Fluovy Broch. i. 595. Chaux Tluaiicy Hauy, ii. 247. Hauy, 11. 278* 



Fssen. Char .- — Insoluble ia water, and divisible into 
a regular octahedron. 

Fxter, Char , — Fluor spar is found massive or dissemir 
Bated, but most frequently crystallized. Primitive form 
a regular octahedron, whick is easily obtained by me- 
cbanjical division \ integrant molecule a regular tetra- 
hedron. The usual forms are, 1. The cube, which is 
either perfect, or with truncated edges or truncated 
angles, or with the edges bevelled, having on each of 



Fxter; This is composed of particles which 

are more or less cohering ^ dull, in some places weakly 
glimmering y feels meagre and rouglu 
Colour white, gray, or yellowish. 

LocalitieSy &c.— This substance is rare y it is only 
found in the fissures and cavities of gypsum rocks, aiU 
is supposed to be a deposition oCloose particles of gyp- 
sum, carried along W water. Found in Saxouy, a&d 
Monte Martre near Paris. 

Subspecies 
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«. SobcpeciM 2. Compact Gypsum. 

Id, Kirw. i. 1 21. Id, Brocb. i. 602. Id. Haay, li. 

l^s. 

Exter. ^Aor.-— Found massive y lustre weakly glim- 
meriogy almost dull ^ fracture compact^ even, or splin- 
ter?^ fragments blunt-edged* 

Colour yellowish and grayish white, sometimes red- 
dish ‘f and different colours exhibit stripes ^ translucent 
at the edges ^ soft, and easily frangible* Spec. grav. 
about 2.3. 

Locaiitics^ &c.— Found jn Italy, Germany, France, 
Spain, and England. 

Subspedea 3. Foliated Gypsum. 

Gramdarly Foliated Gypsum^ Kirw. L 1 23. Id, Brocb* 
i. 606. 



Exter. (TAor.— Found massive or disseminated, and 
Bometimes, it is said, crystallized in six-sided prisms, 
obtusely bevelled at each extremity \ lustre glimmering 
or shining, between vitreous and pearly ^ fracture fo- 
liated, sometimes radiated ^ fragments blunt-edged. 

Colour usually snow white, grayish, yellowish, or 
reddish white ^ and several colours are arranged in spots, 
stripes, and veins. Translucent, rarely semitransparent ^ 
refraction double ^ very soft ^ easily frangible. Spec, 
grav. 2.27 to 2.31. 

Foliat^ gypsum has some resemblance to granular 
Hmestooe, but may be readily distinguished from it by 
its softness. 

Subspecies 4. FiBROus Gypsum. 

Id. Kirw. i. 122. Id, Brocb; r. 604. Id. Hauy, ti. 
278. 

Exter, CAar.— This is found massive, but in thin 
layers y lostrc shining, or weakly shining, pearly f frac- 
ture fibroos f in some varieties the longitudinal fracture 
is foliated ^ cross fracture fibrous v fragments long, 
sjdintery. 

Colour snow white, grayish, yellowish, or reddish 
white translacent ; very soft \ easily frangible. 

Chan. CAar.-— The different varieties of gypsum pos- 
sess nearly the same chemical characters. When pure, 
there is no effervescence with acids. Before the blow- 
pipe gypsum immediately becomes white, is converted 
into a white enamel, which, at the end of 24 hours, 
falls into powdhr. 

Localities^ &c.— Gypsum, in general, constitutes 
mountains or beds, which are subordinate to sandstone, 
or limestone. It is found in all kinds of rocks. Gyp- 
sum is found in great abundance in the neighbourhood 
of Paris, in several parts of England, but sparingly in 
Scothindl 

Cf«f^._Gypsum is employed along with lime as a ce- 
ment. It is also very extensively employed under the 
name of plaster of Paris, for making casts and models. 
With this view it is exposed to a strong heat, to drive 
off the water of crystallization. It is then in the State 
^ powder, which being again mixed with' water, Is put 
iBto the. mould, in the. form of paste \ and, from its 
strong afiimty for water, it •soon becomes sohd.^ 



19. Species. Selenite. 

Broad Foliated Gypsum^ Kirw. i. 1 23. La Selenite^ 

Brocb. i. 609. Chaux Sulfatiej Hany, ii. 266. 

Essen, f 7 A^.— Divisible into smooth plates, which 
break under angles of 1 13® and 67°. 

Exter.Char. — Selenite is found massive j and frequent- 
ly also crystallized. The primitive form of its crystals 
is a four-sided prism, whose bases are obliquely parallelo- 
grams \ the integrant molecule is the same. The usual 
forms are, a six-sided prism, having two broad and two 
narrow faces, and terminated by an oblique bevel ment, 
whose sides Correspond to the broad sides of the prism ^ 
a similar prism terminated by a four-sided pyramid \ 
double crystals composed of two of the former united 
by their smaller lateral faces, so that the summits united 
form on one side a salient angle, and on the other a re- 
entering angle \ another form is a spheroidal or conic 
lens. These crystals are often grouped, divergent, fas- 
cicular, or stellated ^ and of the six sides of the prism, 
the two opposite are smooth, and the four others longi- 
tudinally streaked ; lustre resplendent or shining, be- 
tween vitreous and pearly \ fracture foliated, straight 
or curved ^ cleavage threefold ; fragments rhomboidal, 
with two faces smooth and shining, and two others 
streaked* 

Colour usually white, grayish, yellowish, or snow 
white, sometimes iridescent \ transparent, sometimes 
only translucent^ very soft^ in thin plates, flexible, 
but not elastic ^ easily frangible. Spec. grav. 2.32. 

Chem. CAor.— Before the blow-pipe more easily fusi- 
ble than gypsum, and splits into thin plates. 

Constituent Parts. Bergman. 



Calc&reoQt 
genus. 



Lime, 

Sulphuric acid, 
Water, 



46 

22 



100 



Localities^ &c._Selenite is found among beds of 
gypsum, and particularly among those which alternate 
with clay and sand-stone. It is also found in nests in 
clay. It is not uncommon in many places, as among 
the gypsum rocks near Paris, in different parts of Eng- 
land, and at Lord Glasgow's coal works in Scotland, 
where it is found among clay, and in the cavities or 
on the surface of the limestone which reposes on the 
strata of coal. 

Uses , — Selenite also,, after calcination, is employed 
in modelling } but it is said that it possesses less solidity 
than what is obtained from gypsum. 

20. Species. Anhydrite, 

Chaux Sulfatie Anltydrc^ Hauy, iv. 348. 

Exter, r/iar.— This mineral is found massive ^ lustre 
shining or weakly shining, and pearly ^ fracture curved 
foliated, sometimes radiated, and fine splintery : frag- 
ments sharp-edged; translucent; semihard; not very 
brittle, rather easily fningible. Spec. ^^v. 2.964. 

Chem, CAnr.— Before the blow-pipe it neiUier exfoli- 
ates nor becomes white, Uke selenite. 

Constituent 
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Constituent Parts. 



Vauqaclm. Klaprotiu 

40 42. 

SuIj^Hiric acid, 60 57. 

Oxide of iron, — .1 

Silica, ~ .25 

Loss, — ,65 



100 lOO.CO 



LocaUtieSf &c.— This miuera] has been found in 
Switzerland, in the salt pits in the canton of 3 eme. 



21 . Species. Cube Spar. 

Ckastm Sulfat^e Ankydrt^ Hauy, iv. 348. Saude Muri^ 
ateS Gypstfere^ Id. ii. 365. Muriacite^ Klaproth. 

Exter. CAnr.-^This mineral is found massive, and al- 
so crystallized, in four^sided prisms, which are nearly 
cubical ; two of the opposite lateral faces are broader 
than the other two. The lateral edges are sometimes 
truncated, and hence arises an eight-sided prism : some- 
times also the truncations are so great as to destroy the 
narrow lateral f^ces, and form again a six-sided prism. 
External lustre of the broad faces resplendent and pear- 
ly > of the narrow, shining. Internal lustre shining 
and pearly j fracture foliated \ cleavage threefold ^ 
fragments cubical. 

Colour milk-white, grayish, yellowish, and reddish 
white ^ sdknetimes pearl gray } translucent ^ semihard. 
Spec. grav. 2.92 to 2.96. 

Constituent Parts, Klaproth. 

Sulphate of lime, 57.8 

Carbonate of lime, 1 1 . 

Muriate of soda, 31.2 



100.0 

Localities^ &c.-^Pound in the salt pits at Halle in 
the Tyrol, where it is called splintery gypsum. 

22. Species. Datholite. 

^hawK 'DathoiliUj Brochant, iL 397* Chaux Borate Si^ 
liceusCf Haiiy. 

Ex ter. Char.— This mineral has only been found 
crystallized ^ the primitive form is a rectangular piasm, 
with rhomboidal bases, whose angles are 109° 18' and 
70^42') lustre shining, vitreous^ fragments conchoi- 
dal. , 

Colour grayish or greenish white ) translucent •y 
scratches fluor spar. Spec. grav. 2.98. 

Chem, Char.— In the flame of a candle it becomes 
dull white, and is easily reduced to powder. Before 
the blow-pipe it melts into a glass of a pale rose-red 
colour. 



Constituent Parts, 


Klaproth. 


Lime, 


3 S -5 


Silica, 


36-5 


Boracic acid. 


24. 


Water, 


4 ' 




100.0 



A. LOG Y# Parti 

Localitiesy &c. — Found near Arendal in Norway, 
and some specimens am accompanied by gieenish-co- tioa. 
-loured, foliated talc. 



VII. BARYTIC Genus. 

I. Species. Witherite, mr Carbonate Barytes, 

Basrolitty or Aerated BaryteSy Klrw. i* 134, La Vi 

thentCy Brochant, i. 613. Barite CarbonatLcy Haiiy, 

II. 308. 

Essen, Char . — Forming a white precipitate in.wok 
•rntric acid befiro solotimi. 

Exter, ound massive, or disseminated, mely 

crystallized ^ forms of its crystals are, a six-sided prism, 
with a six-^sided pyramid set on the lateral faces ; the 
same prism having all the angles truncated ^ a doable 
six-sided pyramid. The crysUls, whtdi are small, ir 
usually iml^dded in the mineral itself ^ sometimes group- 
ed in bundles, or crossing each other. Surface smoolbi 
lustre of the principal fracture shining, or weakly sbioiog, 
resinons \ fracture between radiated and foliated ; crots 
fracture fine grained uneven y fragments wedpe-^ped. 

Colour yellowish gray, grayish, or yellowish white ; 
translucent, or semitransparent^ semihard, or soft*, 
brittle j easily friingible. Spec. grav. 4.3 to 4.33. 

Chem, CAar.— -Infusible accoi^ng to Hany before 
the blow-pipe y but according to Brcxmant, melts before 
the blow-pipe to a white enamel. 

Constituent Parts. 

Pelletier. 

Barytes, 62 

Carbonic acid, 22 

Water, 16 



VanquelixL 

74-5 

^ 5-5 



Constituent Parts according to Klaproih. 

Carbonate of barytes, 98.246 

Carbonate of strontites, 

Alumina iron, .043 

Carbonate of copper, .008 



100X100 

LocaliiieSy &c.-— This mineral was discovered by Dr 
Withering at Anglesark in Lancashire, in lead vci^ 
which traverse the coal strata, and it is accompanied 
with heavy ’spar and blende. 

Krcj.—— Barytes acts as a strong poison on the animal 
economy. It has been long employed at An^csait 
for the purpose of destroying rats. It has also been 
tried as a medicine in scrofula, but seemingly with little 
effect j and it ought to be bad recourse to with extreme 
caution. 

2. Species. Heavy Spar, or Sulphate of Barytes, 

This species has been divided into eight subspecies i 
earthy, compact, granular, foliated, cnmmnn^ columiisr, 
prismatic, and bolognian. 

Subspecies 1, Earthy Heavy Spar. 
Earthy Baroselenite^'KxnnMy i. 138. Le^thPeseai 

Terreuscy Brodiai^ i* 617^ 

4 Exter, 
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Exter. Char^TwA Mwm ^ h»tre 8 carceh|r gHm- 
301. meriog, or dull \ coasists of earthj particles^ which are 
slightly cohering \ stauia a little ^ feels neagve. 

Colm snow white, grayish, yelloiprkh, or reddish 
white. 

LocalilieSg Sec.— Thia a rare mineral. It has been 
found in Sax wy, cowring masses of heavy spar, and al- 
so in Derbyshire and Staffordshire in England. 

Subspecies 2. Compact Heavy Spar. 

Compacte Baroseleniteg Kirw. i. 138. Baryte Sulfatee 

Compactcg Hauy, ii. 303. Id, Broch. i. 618. 

Exter, Char , — Found massive, sometimes in kidney- 
form or globular pieces, with cubical impressions 5 lustre 
glimmermg, sometimes dull, and sometimes weakly 
ahinlng \ ^ctnre coarse earthy, sometimes uneven \ 
ffsgments not very sharj^dged. 

Cbbur yellowish, grayish white, sometimes pale ffesh 
red \ opaque, or translucent at the edges \ soB ^ not 
vciy bnttle f easily frangible ; feels meagre. 

LecaHtieSg. &c.— Found in mineral veins in Saxony,^ 
and in England j in clay slate, in Savoy \ and we have 
feond it in sand stone in Nortbomberland. 



fbur-sided prism, rectangular or oblique \ A (bur- Bsrytic 
sided table, rectangular or oblique ^ 4. A six-sided genus, 
prism ; J*" A six-sided table ; and, 6. A long eight- ‘ » 

sided table. These forms arc variously modified by 
truncations and bevelments, and they are difierently 
grouped together } the prisms cross one another •, the 
tables arc attached by tbeir lateral faces, and form glo- 
bular or kidney-shaped groups ^ surfaces smooth, some- 
times rough and dru&y. Lustre resplendent, shining, 
glimmering, or only dull : internal lustre shining or re- 
splendent, between pearly and resinous: frSctnre 
straight foliated •, cleavage threefold^ fragments some- 
what rbomboidal. 

Colour commonly white, snow-white, milk-white, 
grayish, yellowish, or reddish ^ in masses translucent } 
in crystals transparent or semitransparent •, refraction 
double } 8ofi } brittle. Spec. gray. 4,29 to 4.471 and- 



4 - 5 - 

Ckem, tTAir.— Fusible before die blow-pipe into a 
solid white enamel, which being moistened, gives out 
the odour of sulphurated hydrogen. Does not effer- 
vesce with acids. 



Constituent Parts, 



Subspeoies 3. Grakular Heavy Spar. 

Exter, Chan.— This also, is found massive^ lustre 
glimmering, nearly shining, and pearly j fracture foli- 
ated, or s^intery $ fragments blunt- edged. 

Colour snow-white, milk-white, yellowish, or red- 
dish; translucent ; soft ; not very brittle) easily fran- 
gible. Spec. gray. 3.8. 

Constituent Parts, 

Barytes, 

Sulphuric acid. 

Silica, 





Withering. 


Bergman. 


Barytes, 


67.2 


84 


Sulphuric acid. 


328 


*.3 


Water, 


— • 


3 




100.0 


zoo 



LocaliiieSg &c.^This is a very common mineral,., 
and particularly in metallic veins that traverse primi- 
tive mountains. It accompanies ores of silver, copper, 
lead, and cobalt, as well as fluor spar, calcareous spar, . 
and ^quartz. 

Subspecies 6. Columkar Heavy Spar. 

Le Spath Pesant en BarreSy Broch. i. 631. Baryte 
SulphaUe BaciUairCy Hauy, ii. 302. 



Klaproth. 

60 

30 

16 

100 



Localities^ &c.— Found in mineral veins in Saxony, 
along with ^ena, and in Siberia, accompanied by cop- 
per and silver ores. 

Subspecies 4. Foliated Heavy Spar. 

Exter. Char . — Found massive, and in kidney-shaped, 
globolar, and cellular pieces, composed of feur-sided 
tables, or lenses, with a drusy surface) lustre glimmer- 
ing or shining, between pearly and vitreous ) firacture 
curved foliated, sometimes splintery) fragments not 
very sharp-edged, sottietimes wedge-Aaped. 

Colour yellowish, reddish, or grayish white, some- 
times flesh or brownish redr) translucent) soft) not 
very brittle ) easily frangible. . 

Localities^ &c.— Is net uncommon in mineral veins ) 
soBwtimes also in beds, iia nanny countries. It is also 
found in Britaim 

Subspecies 5. Common Heavy SpjKt. 

FoUated BaroseleniUg Kirw. i. 140. Broch. i. 624. 

Exter, CAzr.— -This mineral is found in masses, o^ 
disseminated, and very often crystallized. Its princi- 
pal ferms are, i. A double four-sided pyramid ) 2. A 



Exter, CAar.-— Found always crystallized : z. In ob- 
lique four-sided prisms ) 2. The same prism terminated - 
by an acute bevelment ) 3. The same prism terminated 
by a four-sided pyramid placed on the lateral edges ) 
and, 4. A six-sided prism bevelled at the extremity. The 
crystals are acicular, and are grouped together in bun- 
dt^) surface shinHig, or weakly shining ) internal lustre 
shining ) longitudinal fracture radiated ) cross fractniw 
even. Fragments rbomboidal. 

Colour silvery, grayish or greenish white ) transla- 
oent ) soft, and brittle. 

Localities^ &o.— Found in Saxony, and -Derbyshire 
in England, accompanied by other varieties o£ heav]^. 
^r, quartz, and floor spar. 

Subspecies 7. Prismatic Heavy Sfar. 

Exter. Char. — Found massive, and frequently cry- 
stallized. The usual forms are, i. An oblique four-si- 
ded prism,. bevelled at the extremities) x An oblique 
four-sided prism, terminated by a four-sided pyramid 
placed on the lateral edges ) 3. An elongated octahe« 
dron ) and, 4. A six-sided prism. Lustre shining or re- 
splendent, between resinous and pearly ) fracture folia- 
ted ) cleavage threefold. 

Colons 
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Colour jrellowxshi greenish, or pearl gray, sometimes 
pale blue, and rarely flesh red ; translucent j when cry- 
stallized, transparent j soft, and not very brittle j very 
easily frangible. 

I^cditicsy &c.— -Sometimes found in mineral veins, 
as in Saxony. 

Subspecies 8. Bolognian Heavy Spar. 

Le Spatk de Bologne^ Brochan^ I. 633. Striated or 

fibrous heavy sf^r^ Kirwan, L 141. Baryte sulfath 

radiSe^ Hauy, ii. 302. 

"Exter. Char.— This is found In rounded pieces ; ex- 
ternal surface uneven, dull, or glimmering ; Internal 
lustre shining, or weakly shilling, between adamantine 
and pearly j fracture related, parallel, diverging, or 
fibrous, sometimes foliated ^ fragments splintery, some- 
times rhomboidal. 

Colour, smoke or yellowish gray j translucent, soft, 
very brittle, and easily ftangibhr. 

C^m. CAor.— This mineral has been long known 
by its property of shining in the diuic, after being 
heated. Other heavy spars, indeed, have a similar pro- 
perty. 



Constituent Parts. 

Sulphate of barytes. 
Silica, 

Alumina, 

G3rpsum, 

Oxide of iron. 

Water, 



Arvidson. 

€2. 

^ 5 - 

^ 4-75 



6 . 



•^5 



100.00 

Localities^ &c.*— This mineral is found at Monte 
Patemo near Bologna in Italy, in rounded masses, 
which have an uneven surface : they are Imbedded In 
an argillaceous or marly rock, which is a kind of amyg- 
daloid, and from which >they .are detached by the action 
-of the waters. 

VIII. STRONtlAN Genus. 

I. Species, Strontites, Carbonate. 

La StrontianitCf Broebant, I. 637. Id. Kirw. I. 332. 

Strontiane Carbonat/e^ Hauy, il. 327. 

Essen. CAor.— Soluble in nitric acid with eflferves- 
cence ; paper dipped in the solution, and dried, bums 
with a purple flame. 

Exter. Char .——Pound massive, and sometimes cry- 
stallized in needles, which are grouped together^ form 
of the ciystals a regular six-sided prism j Instre weak- 
ly shining, or only glimmering \ internal lustre shin- 
ing, and weakly shining, between resinous and pearly j 
fracture radiated, straight, diverging, or fibrous j cross 
fracture fine grained, uneven, or splintery > fragmento 
wedge-shaped, or sharp-edged. 

Colour asparagus green, greenish, whitish, or yel- 
lowish gray 5 translucent ^ semihard, brittle and easily 
frangible ^ feels a little greasy. Spec. grav. 3,4 to 

Chem. CAnr.— Before the blbi^-pipe whitens without 
fusion, and afterwards exposed to the air, falls to 
jwwder. 

3 



A L O G Y. 

Constituent Parts. 

Strontites, 

Carbonic acid, 

Water, 



Klaproth. 


Pelletier. 


69.5 


62 


3 ^- 


32 


•5 


8 


100.0 


100 



Part^ 

tioL 



Localtties^ &c. — ^Tbis mineral has been hitherto 
found only at Strontian in Scotland, in a lead vein 
which traverses a gneiss rock. It is said also to have 
been found at X«eadhiltsi 

2. Species. Celestine, Sulphate of Strontites. 

La Celestine^ Brochant, i. 640. Strontiane sulfater, 

Hauy, ii. 313. 

Essen. CAor.— Divisible into a rhomboidal prism, 
with angles of about 105° and 75° j gives a light red 
colour ^ to the blue part of the flame produced by the 
blow-pipe. 

Exter , CAo/*.— Primitive form of its crystals a rect- 
angular prism, whose bases are rhombs 5 integrant mole- 
cule a triangular prism with square bases. The forms 
under which it generally appears are four or six-sided 
prisms, which are terminated by a two-sided bevelment, 
a four-sided, or an eight-sided pyramid. 

This species has been divided into two subspecies * 
2. fibrous^ and, 2. foliated. 

Subspecies i. Fibrous Celestine. 

Exter . Char .—Found massive or crystal llzied \ lustre 
of the longitudinal fracture shining j that of the enm 
fracture, weakly shining between pearly and resinous. 
Longitudinal fracture foliated j cross fracture fibrous, 
eurved } ^groents splinte^ j rather blunt-edged. 

Colour indigo blue, bluish gray, and sometimes with 
whitish bands, or with yellowish brown spots ^ translu- 
cent j soft, and easily frangible. Spec. grav. 3.83. 



Constituent Parts. Klaproth. 
Strontites, 

Sulphuric acid and oxide of iron, 



58 

42 

100 



Loc^tties^ &c.— Has been found in Pennsylvania in 
America,, and near Toul in France. 

Subspecies 2. Foliated Celestine. 

Exter . Char ..—This is also found massive and crystal- 
lized j lustre weakly shining, or shining 5 that of the 
crystals resplendent 5 fracture foliated, straight, or radi- 
ated ^ cleav^e threefold. 

Colour milk-white, grayish, and bluish-white : semi- 
transparent, or translucent) semi-hard 5 very easily fimn- 
gible. 

The following arc the constituent parts of a variety 
of sulphate of strontites, which is found at Mont Mar- 
tre near Paris. 



Sulphate of strontites, 


91.42 




Carbonate of lime. 
Oxide of iron, 


8.33 

•25 


icUM 




1 00.00’ 








Localiticf^^ 
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a(ct. iMtUtut, &c.~Hii8 yftriety is foand in great abnn* 
M. dance near Bristol in England, where the sulphate of 
’v™' strontites was first discoTered by Mr Clayfield. It hat 
been since found in Sicily, where it is accompanied 
with fibrous gypsum and native sulphur. 

SECOND CLASS. SALTS. 

L Genus. SULPHATES. 

I. Species. Native Vitriol. 

Ubted vitriol^ or sulphate of irofi, copper and %%nc. 
Kinrao, ii. 24. Vitriol Notify Brochant, ii. 2. 

Ester. CAor.^This mineral is found massive or dis- 
seminated, and also in a stalactitical, cylindrical, and 
cafillary fiain ; internal lustre shining, or weakly shin- 
ing) between silky and vitreous ; external surface rough 
and ooeren \ fra^ure usually fibrous, sometimes foliat- 
ed. 

Colour grayish, or yellowish white, sometimes differ- 
eatihades of sky blue ^ the colour varies by exposure to 
the air. Soft ; semi-transparent or translucent 5 taste 
sour and astringent. 

Chem. CAor.— These are different, according to the 
proportions of the constituent parts* Before the blow- 
pipC) sulphurated hydrogen gas is given out ^ the iron 
is detected by giving a black colour to the solution of 
not galls \ the copper, by immersing a plate of iron \ 
and the zinc, by a white efflorescence, which appears 
when the native salt is exposed to the air. 

This substance is a mixed salt, composed of the sul- 
phates of iron, zinc and copper, in variable propor- 
tioi^ so that its appearance and characters most also be 
variable. 

LicaUties^ &c.— Native vitriol is not uncommon in 
mountains of clay slate which contain metallic ores, and 
particularly thcke of copper and iron pyrites, and 
blende^ by the decomposition of which it is formed. 
It is found in Bohemia, Saxony, and Hungary, as well 
as in the mines of Britain, where such metallic ores 
abound. 

^ native sulphate of iron is common in coal mines 
wUch contain iron p^tes, as in many of the coal 
^mes of Britain# Hie substance is very abundant 
in the earl of C^asgow’s coal mines near Paisley, 
where the manufacture of copperas, by purifying 
a^ crystallizing the native salt, has been long car- 
ried on. 

Uses^The mixed substance, native vitriol, can only 
be employed to any useful purpose, by obUuning the 
diffi^rent salts in a separate form. The uses of these 
salts are well known in various arts, but particularly in 
some of them m medkinc. 

2. Species. Native Alum. 

Akm^ Kirwan, ii. 13. VAlun Nattf^ Brochant, ii. 6. 
Aktmine Stdjatle alkaline^ Hauy, ii. 387, 388. 

E^ter. C^£sr.— Native alum is usually found in small 
capillary crystals, sometimes adhering to other minerals, 
*od very rarely in stalactitical masses. The form of 
the crystal of alum is the regular octahedron, which is 
usually obtained artificially. Externally it is dull, or 
^n»«ring, but intemally shimug, with a 
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silky or vitreous lustre , fracture fibrous \ very soft ^ Sulu. 
taste astringent. u— y-— 1 

Chem. CAor.*— Before the blow-pipe melts easily in 
its water of crystallization, then froths up, and becomes 
a white spongy mass. 

Alum is a triple salt, a sulphate of alumina and pot- 
ash. It rarely happens that all the three ingredients 
exist together in nature. The potash is usually added 
during the preparation of artificial alum. 

According to the examination of native alum by 
Klaproth, from the alum cavern at Cape Miseno near 
Naples, it appears that from 1000 lbs. of the material 
furnished by nature, 470 lbs. may be obtained, having 
the requisite quantity of potash \ and by an addition of 
potash to promote the crystallization, 2 go lbs. 11; ore may 
be obtained. Anulyt. £s.f. i. 268. The following is 
the analysis of the alnminous schistus from Fre^enwalde 
by the same chemist. 

Alumina, ^5*^5 

Oxide of iron, 7.50 

Potash, .25 • 

Sulphuric acid and water of crystallization, 77. 

100.00* * Analyi. 

J>^. iL 78k 

Localities^ &c.-*»Native alum is found in those pla- 
ces where the aluminous stones, already described, a- 
bound, as iu the neighbourhood of vol^noes, and in 
coal mines. An extensive alum manufactory has been 
carried on for several years with great skill and success, 
at Lord Glasgow's coal work near Paisley, mentioned 
above. The materials are obtained from the rubbish in 
the old wastes, which consists of the aluminous schistus 
from the roof and pavement of the coal. These mines 
also abound with iron pyrites > and from the decompo- 
sition of all these substances the native vitriol and na« 
tive alum are obtained* 

Uses . — ^The uses of alum in various arts are too well 
known to require any enumeration. 

3. Species. Mountain Butter. 

La Beurre de Montagne^ Broch. ii. 10. 

Exicr. CAor.— Found massive^ internal lustre strong- 
ly glimmering, waxy \ fracture foliated ) fragments 
blunt-edged. 

Colour grayish white, sulphur yellow, or yellowish 
brown \ translucent at the edges ^ feels greasy \ taste 
astringent. 

Localities^ &c. — This species is found in similar situ- 
ations with the former. In its native repository it is 
nearly as soft as butter, and has something of the ap- 
pearance, from which it has its name. Perhaps it ou^ht 
to be considered merely as a variety of the former. The 
same remark may be applied to another variety called 
plumose aktm. 

4. Species. Capillary Salt. Sulphate of Magnesia. 

Le Sel Capillaircy Broch. ii. 8. Hoar Sahs, or Hair 

Salt^ of the Germans. 

Ester. ( 7 Aar.— TTiis salt is always found in fine capil- 
lary crystals, so closely united together as to form a 
compact mass ^ lustre shining, or weakly shining, silky^ 
firacture fibrous. 

D d Coloia 
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Colour vliitc, fOTOtimes grccnUfc, grayish, or yellow- 
ish ; translucent, friable j taste astringent. 

Constitif^nt This salt was supposed to be a 

plumose or native alum > but it appears from the analysis 
of Klaproth, to be a sulphate of magnesia, with a small 
proportion of iron. We have examined a similar ca- 
pillary salt from the coal mines near Paisley, which also 
appeared to be a sulphate of magnesia, but with a 
greater proportion of sulphate of iron. 

Localities^ &c.— This native salt is found in similar 
situations with the former species. 

5. Species. Native Epsom Salt, or Stdphate of 
Magnesia. 

LeSelamerNatif Broch. ii. 1 1. Epsom Salt^ Kir. ii. 1 2. 

Enter. CAar.— The characters already given of the 
former species are equally applicable to this, except- 
ing that it is said to exist sometimes in an earthy form, 
when it has a dull appearance. 

Localities^ &.C.— Found in a state of efflorescence on 
limestone, porphyry, sandstones ; and it exists in solu- 
tion in many mineral waters, as in that of Epsom in 
England, from which it has its name. This salt also 
constitutes part of the efflorescence which is observed 
oa walls bulk with lime.. 



A L 0 G Y. 

lucent j soft j easily frangible or friable j taste saliae, 
cooling. ii« 


Constituent Parts. 

Nitrate of petash, 
Muriate of potash. 
Sulphate of lime, 
Carbonate of lime, 
Loss, 


Klaproth. 

42.55 

.20 

25-45 

30-40 

1.40 






1 00.00 • 





Enter. Char. &c. — ^Native nitre is found in Italy ^ 
near Molfetta, in Naples, from which that analyzed 
by Klaproth was obtained, and which is disposed in 
small ^ds, or more rarely in veins, on limestone. Na- 
tive nitre ia also not uncommon in Hungary, Spam, 
France,, and Peru, in which latter coun^, and in the 
East Indies, where it is very abundant, it is found ef- 
florescent on the surface of the ground at certain seasons 
of the year. 

Uses , — ^The uses of nitre fw some economical pur- 
poses, in various arts, in medicine, but particularly in 
the manufacture of gunpowder, are wdl knovro^ 

III. Genus. MURIATES. 



6. Species. Native Glauber Salt, or Stdpkate 
of Soda, 

Glauber Salty Kirw. ii. 9. Le Sel de Glauber Naiif 

Broch. ii. 14. 

Enter. CAir.— This salt is sometimes found massive 
or earthy, rarelystalactitical or crystallized. The crystals 
are often acicular, or in irregular, six-sided prisms, ter- 
minated by a three-sided pyramid, placed on the lateral 
edges or sides. Lustre shining, vitreous ^ but exposed 
to the air becomes dull. Fracture uneven ^ that of the 
crystals conchoidal. Fragments blunt-edged. 

Colour yellowish or grayish white \ opaque or trans- 
parent ^ brittle *, taste cooling or bitter. 

LocMieSy &c.-— This salt is usnally found in the 
neighbourhood of mineral springs which hold common 
salt in solution, from the decomposition of which, and 
the combination of its base with sulphuric acid, it is ob- 
tained. It is not unfrequent on the banks of salt lakes, 
and in a state of efflorescence on sandstone, marl, some- 
times on the surface of the ground, and sometimes on 
walls built with stone and mortar. It is found in most 
countries in the world. 

II. Genus. NITRATES. 

X.. Species. Native Nitre, or Nitrate of Potash. 

Nitre y Kirw. ii. 25. Le Nitre Notify Broch. ii. 17, Po- 

tasse Nitratiey Hauy, ii. 346. Saltpetre. 

Essen. C%ur.— Does not deliquesce, and detonates 
with a combustible body. 

Enter. CAxr.— This salt is commonly found superficial, 
in acicular crystals, rarely massive, and more rarely cry- 
stallized in six-sided prisms^ lustre shining, vitreous ^ 
fracture conchoidal ^ fragments sharp-edged. 

Colour snow white, grayish or yellowish white \ trans* 



I. Species. Rock Salt. 

Common Salty Sal Gemy Kirw. ii. 31. Le Sel de Cut- 
stnCy Broch. ii. 20. Soude MurmUey Hauy, iL 356. 

Essen, fTAxr*— -Soluble in water, and divisible inlo 
cubes. 

This species is divided into two subspecies : 7. folia- 
ted, and 2 . fibrous rock salt. 



Subspecies i. Foliated Rock Salt. 

Le Sel Gemme Lamellcuxy Broch. xi. 21. Lamellar Sal 
Gemy Kirw. ii. 32. Soude MuriatSey Amorphey 
Hauy, ii. 359. 



jLxter . usually found massive in considerable 

beds, sometimes disseminated ki large masses, or kidney- 
form, stalactitical, or crystallized in perfect cubes 5 sur- 
face of the crystals smooth^ lustre shining, vitreous f 
fracture foliated ^ cleavage threefiild and rectangular j 
irumetAs cubic. 

Colour grayish, yellowish, or reddish white, flesh or 
brownish red j transparent or translnoent •, soft ; streak 
giwish white ^ taste saline. 

Chem, Char.— This salt decrepitates violently when 
thxrown on burning coals. 



Constituent Parts. 



Seda, 

Muriatic acid, 
Water, 


Kirwaa. 

35 

40 

25 


Bergman. 

42 

52 

6 




— - 


■ ■ 




loa 


100 



Xhe^ above are the analyses of pure salt ^ for as it is 
found in nature, it contmns several other ingiedients. 

I^aUtieSy &c. — ^Foliated rock salt ooostitates a pe- 
culiar kind of stratifbmi nnountain, in which it usu- 

ally 
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ally alternates with beds of clay, which are more or 
less penetrated witli salt. It is also accompanied with 
w gypsoni, sandstone, limestone. It is sometimes abo found 
in veins. 

Rock salt is fonnd in most countries of the world j 
the most celebrated mines are those of Wiliezka, which 
bave been wrought for 500 years. There are mines of 
this mineral in Poland, Silesia, and in Bavaria and Si- 
beria} at Cordova in Spain it constitutes an entire 
monotain, four or five hundred feet high. Rock salt is 
also found in aboodanoe in Cheshire in England. It 
is fonnd abo in Africa, Asia, as well as in North and 
South America. 

Subspecies 2. Fibrous Rock Salt. 

tibmis Sal Gem^ Kirw. ii. 32. Le Sel Gemme Ft* 
hreux^ Broch. ii. 25. Soude Muriate Fibreuse^ 
H*uy, ii. 379. 

Exter. Char.—Thls variety is found massive, in small 
wed^-shaped veins } lustre glimmering, rarely weakly 
sbiniog} fracture fibrous, curved parallel or divergent} 
indents wedge-shaped, with sharp edges. 

Colour grayish white, yellowbh or pearl gray, la- 
vender blue, violet blue, or flesh red } varies between 
translucent and semitransparent. The other characters 
of fibrous rock salt correspond wkh thoae of the pre- 
ceding subspecies, and it is found in similar shuadons 
accompanying it. 

2« Species. Sea Salt. 

Thb salt can perhaps scarcely be considered as a se- 
parate species. It is found on the shores of the ocean, 
or of salt lakes during the dry seasons of the year, in 
consequence of the evaporation and diminution of the 
water which holds it in solution. 

Vses^The various uses of salt in domestic economy 
and many of the arts are well known. 

3. Species. Native Sal Ammoniac. 

Sal Ammoniac^ Kirw. ii. 33. Le Sel Ammoniac Na- 
df, Broch. ii. 27. Ammomaque MuriaUe^ Hauy, ii. 
380. 

Eeaen, CAor.— Entirely volatile by the application of 
heat. 

Exter* CAor.— Most commonly found in superficial 
iayer^ or eflioresoent j sometimes also massive or sta- 
lactitical, and rarely crystallized. Primitive form of 
its crystab a regular octahedron } integrant aiolecule a 
regular tetrahedron. The crystab arc described to be in 
the form of cubes, six-eided pyramids, and dodecahedral } 
lustre shining, often only glimmering or doll and vitre- 
ous. Fracture even } nragments sharp-edged. 

Colour white, graybh, or yellowish } soft, and often 
friable } taste saline, pungent, and bitter. 

Char, — soluble in water, producing a 
considerable degree of cold } rubbed with lime, gives 
sot a pungent odour of ammonia. 

Constituent Parts. Klaproth. 

Muriate of ammonia, 77.5 

Sulphate of ammonia, 2.5 



A L O G Y. 

Localities^ &c.— »Thb salt is a volcanic production, 
and found deposited in the cavities of lava, as on Ve- ' 
suvius and ^tna, and in the Lipari islands. It is abo 
met with in Iceland, in Persia, and different places of 
Asia. The substance analyzed by Klaproth was from 
Tartary. This salt has also been discovered in the 
neighbourhood of coal mines in Britain, which have 
been accidentally on fire. Sal ammoniac from Egypt 
may be considered rather as an artificial production. 

IV. Genus. CARBONATES. 

1. Species. Native Soda, or Carbonate qf Soda. 

Natron^ Kirw. ii. 6. V Alkali Mineral^ Broch. ii. 30. 

Soude Carbonaticy Hauy, ii. 373. 

Essen, CAor.—- Soluble in water, and effervesces with 
nitric acid. 

Exter, CAor.-^Found in small particles, which are 
usually in the state of powder } is dull and meagre t# 
the touch. 

Colour grayish white, or yellowbh gray ; taste sharp 
alkaline. 

Chem, Char,"^\ety fusible before the blow-pipe} the 
solution renders vegetable blues green. 

The following are the constituent parts of Egyptian 
natron 'or soda, analysed by Klaproth. 

Carbonate of soda, 32.^ 

Sulphate of soda, 20.8 

Muriate of soda, 15. 

Watec, 31.6 



Localities^ &c%— Native soda is found on the surface 
of the soil, or on the borders of lakes which evaporate 
during the summer, in Egypt, where it has been long 
collected, and known under the name of natron. In the 
neighbottriiood of Debreezin in Hungary, it is found 
efflorescent on a heathy soil } in Bohemia, in decom- 
]^ed 'gneiss rock, where it is annuaHy collected in con- 
siderable quantity in the spring of the year. Natron 
is also found near Napl^, in Persia, Bengal, and 
China. It exbts abo in solution in many mineral 
waters. 

This salt is very extensively employed in 
many arts. 

Another variety of native soda has been described. 
This is in the form of radiated masses, which are com- 
posed of acicular crystals. It seems to be a purer car- 
bonate of soda. The following are the constituent parts 
according to the analysb of Uaproth. 

Soda, ^ 37. 

Carbonic acid, 38. 

Water, 22.5 

Sulphate of soda, 2.5 



2. Species. NATIVE MagkESia, ot Carbonate of 
Magnesia, 

A pretty pure carbonate of magnesia, discovered by 
Dr Mitchell } and another which contains an admixture 
D d 2 of 
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of silica discovered by Gibbert, faas been already de- Constituent Pa 

> scribed under the magnesian genus, speciea i. which 

see. Magnesia, 

liime, 

V. G£Kas» BORATES. Silica, 

Alamina, 

I • Species. Borax. Oxide of iron, 

Id. Kirw. ii. 37. Borax Notify Broch. ii. 33. Soude Boracic acid, 

BoratScy Hauy, ii. 366. Eoss, 



Constituent Pat'ts* Westnunb. 



Essen. CAar.— Taste sweetish j fusible with consider- 
able intumescence into a vitreous globule. 

Exter. CAzr.— This salt is found massive and disse- 
minated, but most frequently crystallized ; the forms are 
a six-sided prism with the two opposite ^ces broader \ 
the same prism having its lateral edges truncated, or 
having its too narrow terminal edges truncated \ the 
crystals are usually imbedded in an earthy mass ; sur- 
face a little rough, sometimes smooth, and usually co- 
vered with a white earthy crust \ lustre shining, waxy \ 
iracture foliated. 

Colour grayish white, yellowish or greenish ; semi- 
transparent, or only translucent ^ refraction double y soil; 
brittle *, greasy to the feel. Spec. grav. 1.740. 

Constituent When borax is purified, it is a 

compound of soda and boracic acid; but in its na- 
tive state it is always contaminated with earthy mat- 
ters. 

LocdlitieSy &c.— Borax is brought firom Persia and 
Thibet. According to some travellers, it is got fiom 
the waters of a lake by evaporation in the open air ; 
but according to others it is ready formed on the 
borders of the lake, where common' salt is also col- 
lected. 

Uses . — Borax is still farther purified after it is 
brought to Europe, for the purposes of employing it in 
the arts, particularly as a flux in. metallurgical opera- 
tions. 

2. Speciea. Boracite, or Borate of Magnesia. 

BoracitCy Kirw. L 172. Id. Brochant, i. 589. 

Exter. CAir.— Always found crystallized: i. In 
cubes, having the edges and four of the angles trunca- 
ted ; 2. The cube, having all the edges and angles 
truncated. When these truncations are increased on 
the edges, a dodecahedron is nearly formed, or when 
they increase on the angles, the resulting form k an 00 
tahedron. Surface of the crystals smooth, sometimes 
rough *, lustre shining or resplendent ; internal lustre 
shining, resinous ; fracture conchoidal; fragments sharp- 
edged. 

Colour ash or yellowish gray, grayish or greenish 
white ; semitransparent or translucent, oftener opaque ; 
semihard ; i*ather easily frangible. Spec. grav. 2.56. 

Ckem Char . — Melts before the blow^pipe, froths up,, 
and yields a yellowish enamel, on which small rough 
points appear, and are thrown oflF like sparks by conti- 
nning the heat. 



100.0 

Phys. CAar.— Boracite has the property ofbecomio^ 
electric by beat, and exhibiting both kinds of electri- 
city by opposite points. These electric poles are the 
extremities of the axes of the cube, each axis giving 
out at one extremity positive, and at the other negative 
electricity. 

LocalitieSy &c.-— This mineral has been only foand 
at Lunebourg in Lower Saxony, in a mountain compo- 
sed almost entirely of foliated gypsum, in which tbe de- 
tached crystals are imbedded. * 

VI. Genus. FLUATES. 

1. Species. Cryolite, or Fluatetf Soda and AUmiM* 

Id. Brochant, ii. 505. Alumine Fluat^ Alkaliney Haoy, 

ii. 398. 

Exter, (?Aar— Found massive ; lustre shining, vitre- 
ous ; fnicture foliated ; fragments cubical. 

Colour grayish white ; translucent ; immersed in wa- 
ter, transparent ; semihard ; streak snow-white. Spec, 
grav. 2.94. 

Chem, Char, — Melts in the flame of a candle, and 
from its easy fusibility it derives its name. It then be- 
comes hard, and is changed into a slag, which is some- 
what elastic. Soluble with efiervescence in sulphoric 
acid, and gives out white vapours that corrode glass. 

Constituent Parts. 



Klaproth. Vanqaelifl. 

Sodl^ 36. 32 

Alumina, 23.5 21 

Fluoric acid and water, 40.5 47 

100.0 100 



LociditieSy &c.— Cryolite was brought to Copenha- 
gen from Greenland^ ^t nothing is known of its re- 
pository (b). 

THIRD CLASS. COMBUSTIBLES, 

L Genus. SULPHUR. 

I. Species. Native Sulphur. 

Id, Kirwan, ii. 69. Le Soufre Notify Broohant, iL 37- 

This species is divided into two subspecies ; i. Onn- 
mon ; 2. Volcanic native sulphur. 

Subspecies 



(b) Boracite and cryolite do not certainly possess all the characters that entitle them to a place among the 
* salts; but as magnesia is the predominant base of the one and soda of the other, it was thought better to intro- 
duce them here than to multiply divisions. 
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Subspecict i. Common Native Sulphur. 

Esscm. CAtBr.—The ralphorous odour when heated 5 
coloor yellow. 

Extrr. C^.— Sulphor is £simd massive, disseminated 
in soperficial layers, or crystallized. Primitive form of 
its crystals is an octahedron, whose sides are scalene tri- 
angles ^ the integrant molecule is an irregular tetrahe- 
dron. The usual forms of the crystals are, i. That of 
the primitive form, in which two four-sided oblique- 
angled pyramids are joined base to base, of which the 
common base is a rhomb, whose two diagonals are as 
5 to 4 } 3. The same form having its summits truncat- 
ed ^ 3. The first form having its summit surmounted by 
an obtuse four-sided acumination, set on the lateral 
faces 4. Or, having the common case truncated j or, 
5. Having its obtose lateral edges truncated ^ or, 6. 
Having the obtuse angles of the common base truncat- 
ed. The crystals are of various sizes, most frequently 
grpnped : snriace smooth ^ lustre resplendent ^ internal 
Instre shining, or weakly shining, between resinous and 
adamantine ) fracture fine grained, uneven, sometimes 
eoncboidal or splintery ^ fragments sharp-edged. 

Colour yellow, greenish, or grayish yellow •j translu- 
cent or semitransparent ; refraction double ; soft ; brit- 
tle, and very easily frangible ; gives out by rubbing a 
telphureous smell. Spec. grav. 19.9 to 2.03. 

Chem. Bums with a pecniiar blue flame, and 

gifes out a pungent odonr, which is well known. 

Native salphnr is not always pure it is often conta- 
minated with earthy matters. 

Phys. CAor.— Sulphur becomes electric by friction, 
and its electricity is negative. 

Localities^ &c.— Native sulphur is most commonly 
found in stratiform mountains, chiefly in those of gyp- 
sum, marl, and compact limestone, and there it exists 
in the form of nodules. Found also, but rarely, and 
in small quantity, in the veins of primitive moun- 
tains. Sulphur is found in many countries of the 
world, as in Polaud, Hungary, Switzerland, Spain, 
and Sicily, where the finest crystals yet known are 
found. 

Subspecies 2. Native Volcanic Sulphur. 

Exter. CAar.— Found massive, in rounded pieces, 
stalactitical, cellular, or in thin sublimed layers, some- 
times also crystallized in confused groups ; internal 
lustre weakly shiniog or shining > fracture uneven \ 
ftagments blnnt-edged. 

Colour the same as the former, but inclining sometimes 
a little towards gray \ translucent ^ in other characters 
it resembles the preceding. 

Localities^ Sx.c.—Ab its name imports, this variety is 
found near volcanoes, where it is sublimed among the 
lava. The sulphur of j^tna and V^uvius chiefly, and 
also that of Iceland, and of some of the islands ia the 
^est Indies, is collected, and forms a very important 
article in commerce. 

Uses . — Sulphur is one of the most valuable substances 
in various arts. It is employed in the bleaching of 
voollen stuffs and silks ^ it forms an essential ingredient 
in gunpowder, and it is the base of sulphureous and sul- 
phuric acid, which are so extensively employed in tan- 
nmg, hat-making, dyeing, and other arts and manu- 
^tuics. 

3 



n. BITUMINOUS Genus. 

I. Species. Petroleum, or Mineral Oil. . 



213 

Combuo- 

tible«. 



Le l^aphte^ and UHuile Minerals Commune^ Broch. 

ii. 59. and 6o. 'Saiphtha and Petrole^ Kirwan, ii. 

42 and 43. Bitume Liquids Brunc^ cu Noiratrc^ 

Hauy, iii. 312. 

Ester. CAor.-— Found fluid and somewhat viscid. 

Colour blackish or reddish brown ) almost opaqne y 
feels very greasy ^ exhales a strong bituminous odour 
taste pcmgent, acid. Spec. grav. 0.708 to 0.854. 

Chem. CAar^^Burns easily with a dense smoke, and 
leaves some earthy residue. When exposed to the air 
it becomes thicker and less fluid. 

its constituent parts are carbone, hydrogen, and a 
small portion of oxygen. 

Localities^ &c. — Petroleum is generally found in the 
vicinity of coal, rising to the surface of the water which 
flows from coal strata. It is not uncommon in different 
parts of the world. It is found in Lancashire in Eng^ 
land, and at St Catharine^s well near Libberton, in the 
vicinity of Edinburgh. 

Naptha, which is considered merely as a purer kind 
of mineral oil, is found in considerable abundance in 
different parts of Persia, on the shores of the Caspian 
sea, in Calabria, Sicily, and America. In 1802, a 
spring of naphtha of a topaz yellow colour, buruiug 
easily, and leaving little residue, with a specific gravity 
of 0.83, was discovered in the state of Parma in Italy, 
and afforded such a quantity as to be sufficient to illu- 
minate the streets of Genoa. 

Ur^s.^Napbtha has been sometimes employed in the 
composition of varnish, in that of fire- works, for the 
purpose of beating rooms, when it is mixed with a smaR 
quantity of earth ^ and in Persia and other countries it 
is burnt in lamps as a substitute for oil. Formerly it 
was employed in medicine as a vermifuge. 



2. Species. Mineral Pitch. 

This b divided into three subspecies y 1. elastic y 
2. earthy ^ and, 3. slaggy. 

Subspecies i. Elastic Mineral Pitch. 

MinercU Caoutchouc ^ Kirw. ii. 48. La Poiv Miner ale 

Elastique^ Broch. ii. 64. Bitume Elasttqucy Hauy, 
rii. 313. 

Ester. Found in masses of different sizes, dis- 

seminated, sometimes superficial, or stalactitical \ lustre 
dull, rarely glimmering \ iutemd lustre shining, resin- 
ous. 

Colour brownish black, hair-brown, often veined yel- 
low \ translucent at the edges \ soft coosbttoce like 
elastic gum, and also elastic. It gives qut the smell' of 
leather. Spec. grav. 0.902 to 1.23. 

Localities^ &c.-^This mineral was « discovered in 
1785 in the mine of Odin in Derbyshire in England, 
where it is accompanied with galena, calcareous spar, 
heavy ^r, ffuor spar, and blende. 

This substance effaces the marks of black lead on 
paper, like elastic gum ^ but stains the paper. 

Subspecies 
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Subspeeies 2. Eartht Mineral Pitch. 

Semicompact Mineral Pitchy ‘or Maltha^ Klirw. ii. 4^. 

La Poix Minerale Terreuse^ Broch. ii. 65. 

Exter, Found ^massive \ internally dull ^ frac« 

ture earthy, sometimes uneven \ fragments blunt-edged. 

Colour blackish brown, sometimes clove brown \ 
streak shining, and darker coloured \ very soft > feels 
greasy ; smell bituminous. 

Chem. Burns with much flame and smoke ; 

exhales a strong odour, and leaves carbonaceous and 
earthy matter. 

Localities^ &cc.— Found in the principality of Neuf- 
ichatel in Switzerland. 

Subspecies 3 SlaGGT MINERAL PiTCH. 

"Compact Mineral Pitchy Kirw. ii. 46. La Poix Minerale 

ScoriacScy Broch. ii. 66. Bitume Solidcy Hauy iii. 

31 3. Aitphdhumy or Jews Pitchy of others. 

Exter, CAor.^Found massive and disseminated, su» 
perficial or stalact ideal \ lustre resplendent, resinous ; 
fracture concboidal ; fragments sharp-edged. 

Colour perfectly black, sometimes brownish black ; 
opaque, rarely translucent at the edges ^ lustre remains 
in the streak \ soft ^ feels greasy 3 by rnbbing gives out 
a bituminous odour. Spec. grav. 1.07 to 1.0. 

LocalitieSy &c.— This variety frequently accom- 
panies the preceding. It is found at Moisfeld in the 
Palatinate, at Neufchatel in Switzerland. It is found 
floating on the surface of the lake Asphalturo in Judea, 
from which it derives its name of Jews pitch* It is 
there collected by the inhabitants of the country as an 
object of commerce, and at the same time, it is said to 
diminish the quantity of noxious vapours which it ex- 
hales— so noxious that birds flying over it drop down 
dead, whence it has the name of T)ead sea. lliis va- 
riety of mineral pitch is found in other places, some- 
times connected with coal and limestone strata, and 
sometimes with mineral veins. But the island of Tri- 
nidad furnishes the greatest q[uantlty of this substance. 
In that island there is a pitch lake of about four miles 
in circumference ^ but it appears from the information 
of Mr Spon, in a letter to Mr Tobin of Bristol, by 
whom this information was communicated, along with 
a number of specimens to Mr Hatchett, that the sub- 
stance formerly supposed to be mineral pitch, is nothing 
more than a porous stone impregnated with that sub- 
stance *, so that what was supposed to be an immense 
lake of mineral pitch or asphaltum, is only the stone of 
the country impregnated with bitumen. Air Hatchett 
thinks this stone may be arranged in the argillaceous 
* Lin. genus 
Trans, Tiii. 

C51. 3. Species* • Amber. 

Id. Kirw. ii. 65. Le Succiffy Broch. ii. 69. Id, Hauy, 
ii. 327. 

This is divided into two subspecies. 

Subspecies i. White Amber. 

Exter. CAor.— Found massive, and in rounded pieces^ 
lustre shining or weakly shining ^ fracture concboidal \ 
jragments sharp-edged. 

4 



A L O G Y. Parti 

Gilour yellowish white, or straw-yellow ; shgbtly 
translucent •, soft j easily frangible *, by frictioo, or re- tiua. 
duclng to powder, it gives out an agreeable odour. 

Spec. grav. 1.07 to 1.08. 

Ch^. Cdor.-— Burns with a yellow flame, without 
melting, giving out at the same time a peculiar odour, 
leaves .very iitUe residue. 

Subspecies 2. Yellow Amber. 

Exter, Char.— Also found in rounded pieces of rari^ 
ous sizes ; surface rough and uneven •, dull, sometima 
glimmerings internal lustre res^endent, resinous ^ some- 
times transparent. In its other external and chemical 
characters, it resembles the preceding. 

Phps. Char . — Amber becomes strongly electric by 
fnction, a property known to the ancients. From tbs 
Greek and Latin word ekctruniy the term electricity is 
derived. 

Constituent Parts.— Amhtr is composed of a large 
proportion of oil, and of a pecnliar acid, the succmic, 
which is obtained by distillation. 

Loca/itiesy &c.— >Amber is found in the vicinity of 
bituminous wood, but most commonly in the sand on 
the shores of the ocean, and chiefly on the shores of the 
Baltic. It is found also in Sweden, France, Italy, and 
on the east coast of England. Amber frequently con- 
tains small parts of vegetables, and entire insects. Of 
the origin of this substance nothing certain is yet known. 

Uses,— The uses of amber for ornamental purposes, 
are well known. In this country it was formerly in 
higher estimation than at present. It still forms an im- 
portant article of commerce in eastern countries. 

4. Species* Mellite, or Honey Stone. 

Id. Hauy, iii. 335. La Pierre de Miely Broch. ii. 73 * 

MeUilitCy Kirw. ii. 68. 

Exter. CAor.— Found usually crystallized, in doable 
four-sided pyramids^ the surface smooth and shining; 
internal lustre resplendent, between resinous and vitre- 
ous ; fracture concboidal \ fragments rather sharp- 
edged. 

Colour honey yellow, sometimes hyacinth red \ trans- 
parent or translucent j refraction double ; soft j brittle. 

Spec. grav. 1.58 to z.66. 

Ckem, CAor.— Becomes white before the blow-pipe, 
and is reduced to ashes, without flame. ' 



Omstituent Parts. 


Klaproth. 


Alumina, 


16 


Mellitic acid, 


46 


Water, 


__38 




100 



Pkys, CAar.— Becomes slightly electric by friction. 
Localitiesy &c.— This mineral is hitherto rare. It 
has been found only in Switzerland, accompanied 
with mineral pitch, and at Arten in Thuringia, attach- 
ed to bituminous wood. 

5. Species. Brown Coal. 

This is divided into five subspecies \ i. common ; 
2 , bituminous wood y 3. earthy coal ) 4. alum earth ; 
5. moor coal. 

Subspecies 
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an- Sub^cles X. Common Brown Coal. 

la Hmlk Brune^ Broch. ii. 47. 
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and from certain varieties which contain pyrites, alum Corabas> 
is extracted. , 

SahspecSes 4. Alum Earth. 



Ester. CAir.— Found massive; lustre shining, resin- 
ous ; firactDre conchoidal ; longitudinal fracture slaty ; 
fragments rather sharp-edged. 

Coloor brownish black, or blackish brown ; streak 
shining : soft ; not very brittle. 

Chem. CVhir.— Burns with a blue-coloured flame, and 
gires out an odour like that of bituminous wood. 

a Constituent Parts. Hatchett *. 

Grains^ 



9. Water which soon came ever acid, and afterwards 

turbid by the mixture of bitumen, 60 

Thick brown, oily bitumen, 2i 

Charcoal, 9^ 

Hydrogen, carbonated hydrogen, and carbonic acid 
‘gases, 29 



200 



This has been already described under the name of 
aluminous schistusy in the argillaceous genus. 

Subspecies 5. Moor Coal. 

La Houille Limoneuse^ Brochant, ii. 48. 

Exier. Char, — ^This variety is found massive, and in 
extensive beds ; internally glimmering ; cross fracture 
even, sometimes flat conchotdal ; longitudinal fracture 
slaty ; fragments trapezoidal or rhomboidal. 

Colour blackish brown, and brownish black ; streak 
shining ; soft, very easily frangible. 

Lo^ities^ &c. — ^Moor coal is abundant in Bohemia v 
it is found also in Transylvania, and chiefly among sand- 
stone, limestone, and trap rooks. It seems to approach 
nearly to earth coal. 

6. Species. Black COal. 



The above is the analysis of 200 grains of Bovey 
coal by distillation. 

Localities^ — ^This variety is not uncommon in 

many places of Germany. It is found also at Bovey 
near Exeter in England, from which it is called Bovey 
coal. 



Subspecies 2. Bituminous Wood. 

Carbonated ITood, Kirw. ii. 60. Le Bois BitumiheuXy 

Broch. IL 44. 

Exter. Cdur.— Has a ligneous form, and even some- 
times the appearance of branches and roots of trees ; 
glimmering in the principal fracture, in the cross frac- 
ture, conchoidal ; fragments splintery, wedge-shaped, 
or tabular. 

Colour commonly light blackish brown, sometimes 
wood brown 5 opaque j streak shining ; soft, and easily 
frangible. 

Chem. CAur.— -Burns with a bright flame, and gives 
ont a sweetbb, bituminons s^ll. 

Localitiesy &c.— This variety is found in the same 
places with the other varieties of coal, and also in places 
where the more common kinds of coal are race,, or in 
small quantity, as in the island of Iceland, where it is 
known by the name of surturbrand ; andrin the island 
of Skye m Scotland. It is found also in the coal fields 
mand Edinburgh, and also at Bovey near Exeter, and 
in various places oa the continent. 

Subspecies 3. Eartht Coal. 

Boit Bitumineux TerreuXy Brochant, ii. 45. 

Exter. CAor_The consistence of this variety is in- 
termedlaAe between solid and friable y dull, rarely 
giimmering ; firactore earthy. 

Colour bladush brown, or liver brown ; streak shin- 
ing ; stains ; very soft. 

Localities^ Stc.— -This is found in Saxony, Bohemia, 
France, and particolarfy in the vicinity of Cologne, 
where it is known by the name of umber or Cologne 
^orthp which is emph^ed in the fabrication of colours;, 



This species is divided into six subspecies; pitch, co-^ 
lumnar, slaty, cannel, foliated, and coarse coal. 

Subspecies i. Pitch Coal. 

£a Houille Pm/ormCy Brochant, ii. 49. 

Exter. CAor.-— Found massive or disseminated ; and' 
someUmes parts of v^etables, such as the branches of 
trees, are observed. Lustre shining, resplendent, resi- 
nous ; fracture conchoidal ; fragments sharp-edged. 

Colour perfect black, and the longitudinal fracture 
sometimes hrowuish ; soft ; easily frangible. Specific 
gravity 1.3. 

LocalitieSy &c.-— Tbis is one of the most common 
varieties of coal, and therefore is found in all coal 
countries. 

Uses.— As it is susceptible of a fine polish, it is em-> 
ployed for various- ornamental purposes. The sub- 
stance known by the name of belongs to this va- 
riety. 

Subspecies 2. Columnar Coal. 

La Houille -Broohant, ii. I5. 

Exter. CAor.— Found massive ; in its fracture shin- 
ing or weakly shining, resinous ; fracture more or less 
perfectly conchoidal ; fragments indeterminate. 

Colour perfect black, or brownish black. It is com- 
posed of distinct concretions, which are columnar, pa- 
rallel, slightly cui*ved, whose surfaces are smooth and* 
shining ; is soft, and easily frangible. 

Localities^ &c. — This is a very rare variety of coal. 
It is found in the Meisner, near Almerode, in Hessia, 
in a basaltic mountain. 

Subspecies 3. Slaty Coal. 

La Houille Schisteuscy Brochant, ii. 52. 

Exter. CAor.— Found massive in entire beds ; lustra 
shining, sometimes only weakly shining or glimmering, 
resinous; principal fracture slaty; cross fracture imper- 
fect conchoidal ; fragments in the {brm of tables ; not 
very sharp-edged. 

ColoTH 
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Combus- Colour perfect blaclc, often also grayish, rarely brown- 

tib les; Ish black ^ streak shining ^ soft, or semi-hard^ easily 
‘ » frangible. Specific cavity 1.25 to 1.37. 

Lw:alittes^ &c. — ^lliis is the prevailing coal in Bri- 
tain, as at Newcastle and Wfait^aven in England, and 
in the coal country both in the east and west of Scot- 
land. 

Subspecies 4. Cankel Coal. 

La Houille de Kilkenny^ Brocbant, ii. 55. Id* Kirwan, 

ii. 52. 

Exter. CAar.— Found massive \ lustre weakly shin- 
ing, resinous \ fracture comniouly concboidal, sometimes 
even and foliated \ fragments sometimes rhomboidal or 
cubical. 

Colour grayish black \ streak shining \ soft \ easily 
frangible. Spec. grav. 1.23 to 1.27. 

Localities^ &c. — ^This coal accompanies the former 
in many places of England and Scotland, as at White- 
haven and Wigan in Lancashire in England \ in the 
neighbourhood of Edinbui^h ^ and at Muirkirk, and 
other places in Ayrshire in Scotland. The coal at 
Kilkenny in Ireland belongs also to this variety ^ and 
from the places where it is found, is called Wigan or 
Kilkenny coal. 

Beside being emptied as fuel with other 
kinds of coal, this variety, being susceptible of a fine 
polish, is cut and formed into various useful and orna- 
mental purpases. It is said that the choir of the cathe- 
dral church of Litchfield is covered with plates of this 
coal alternating with black marble. 

Subspecies 5. Foliated Coal* 

'Le Charhon LameUeux^ Brocbant, ii. 54. 

Ester, Char , — Found massive^ principal fracture 
resplendent \ cross fracture shining *, principal fracture 
more or less foliated ^ cross fracture somewhat uneven 
fragments rhomboidal. 

^lour perfect black, and on the sides of the fis- 
sures superficial colours appear, like the colours of 
tempered steel, or those of the peacock^s tail 5 easily 
frangible. 

Localities^ &c. — This coal is found at Liege, in 
Saxony, near Dresden, and in some parts of France. 

Subspecies 6. Coarse Coal. 

Jja Houille Grossiere^ Brocbant, ii. 55. 

Ester, Char . — Found massive \ is weakly shining^ 
resinous \ fracture uneven, or more or less slaty \ frag, 
ments blunt-edged. 

Colour grayish black, sometimes brownish black ^ 
streak shining ; soft \ easily firangible. 

Localities^ &c.— Accompanies the other kinds of 
coal, whose localities have been already mentioned. 

7. Species. Coal Blende* 

This is divided into two subspecies, concboidal and 
slaty. 

Subspecies 1. Conchoid al Coal Blende. 

tts Houille EcUttante^ Brocbant, ii. 50. GlanZ'kohle 

at the Germans. 
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Ester. C^r.— Found massive, rarely diss^nioated *, cUaifici. 
lustre shining or resplendent, approaching to metallic*, tion 
fracture perfectly concboidal j fragments not very sharp- 
edged 

Colour iron black, inclining to brown, or exhibhiog 
the superficial colours like tempered steel ^ soft *, eaidly 
frangible. 

Chem. TAnr.— Bums wiftiont any flame, leaving a 
white ash. 

Localities, &c.- — This variety of coal is veiy rare. 

It is found at Newcastle, and at Meissiner in Hcesii, 
along with the other varieties of coal. 

Subspecies 2. Slatt Coal BivENDE. 

Native Mineral Carbone, Kirw. ii. 49. La Bkndt 

Charbonneuse, Brocbant, ii. 57. Anthracite. Banj, 
ii. 307. 

Estet\ CAnr.^Found massive and disseminated *, in- 
ternal lustre shining, or resplendent, and between me- 
tallic and vitreous ; fracture more or less perfectly 
slaty ; cross fracture flat concboidal fragments some- 
times cubic, and sometimes in tables. 

Colour perfect black, approaching more or less to 
iron black, or grapsh or bluish black ; opaque •, itaiis, 
but does not write ; soft rather brittle ^ veiy easily 
frangible. Spec. grav. 1.3 to 1.8. 

Chem, CAor.— Redoced to powder, and heated in a 
cracible, this coal gives neither a sulphureous nor bitu- 
minous smell, and neither sulphur nor bitumen can be 
obtained from it. After being long exposed to heat, it 
consumes slowly without flame, and loses during the 
process about two-thirds of its weight. The residue is 
of a blackish gray colour, which shows that the combos- 
tion has not been complete. 



Constituent Parts, 



Pure Carbone, 


Panzenbeig. 

90 


DoknaiciL 

72,05 


Silica, 


2 




Alumina, 


s 


3 - 2 ? 


Oxide of iron. 


3 


3-47 


Loss, 


100 


t 

100.00 



Localities, &c.— This variety has been found in a 
vein at Sebemnitx in Hungary, in Pais dc Vaod, in a 
transported rock, which seems to be intermediate be- 
tween granite and breccia ; at Konigsberg in Norway, 
where it is accompanied with native silver \ in Saxony 
it forms an entire bed in a mountain of clay slate ; aim 
found in the island of Arran, and near Kilmtmock in 
Scotland. 

III. GRAPHITE Genus. 

I. Species. Graphite, or Black Lead. 

Plumbago, Kirw. ii. 58* Le GraphiOe^ Brock il 7A 

Fer CarburS, Hauy, iv. 98. 

This species is divided into two subspecies, scaly and 
compact. 

Subspecies 1. Scalt Graphite. 

Eirter.CAor.— Found massiveanddissemtnated} 
glimmering or sbining, metallic y firacturc foKated, 

cboidai, 
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sometimes uneven or slaty } fragments blunt- 
tioB. edged, Bometimes trapezoidal ^ commonly appears in 
* distinct granular concretions, w{iicli are smail or fine 
gnioed, wkii a splintery aspect. 

Coloar intermediate between bluish black and light 
iron black ^ sometimes steel gray* or brownish black } 
opaque *, streak shining •, stains and writes •, soft ^ easily 
fiaogible ^ feels greasy. 

Subspecies 2 - Compact Graphite. 

Exter. This subspecies approaches so near 

to the former in its characters, that it seems diffi- 
cult to distingnish it. The following characters and 
circumstances connected with the natural history of 
graphite, refer to both. Specific gravity 1.987 to 
2.456. 

CAcm. CAor.— When exposed to heat in a furnace, 
it gives out, during combustion, a great proportion of 
carbonic acid, leaving a residuum of red oxide of 
iron. 

Constituent Parts, 





BertboUeL 


Schecle. 


Yauqaelin* 


Carbone, 


90.9 


90 


23* 


>a,N® Iron, 


9-* 


10 


2 


fi6. Silica, 




- 


38 


Alomioa, 


- 


— 


37 




100.0 


100 


100 



Of the above analysis it must be observed, that the 
two first by Berthollet and Scheele must have been 
very pure specimens of graphite } and, on the contrary, 
the specimens analyzed by Vauquelin must have been 
very impure, containing so large a proportion of earthy 
matters, and so small a proportion of the proper ingre- 
dients of that mineral. 

Localities^ &c. — This mineral, which is not very 
common, is found chiefly in primitive mountains. It 
is met with in Spain, France, Bavaria, and Hungary. 
In England at Borrowdale near Keswick in Cum- 
berland 5 and at Craigman, near New Cumnock, in 
Ayrshire in Scotland, where it is found in detached 
masses among rocks nearly similar to those which ac- 
company coal. 

Uses . — Graphite or black lead is employed for ma- 
king pencils. The coarser parts are employed in ma- 
king crucibles. It is also employed for covering cast 
iron, SDch as grates, to defend them from rust ^ and on 
account of its unctuous property, it is applied to those 
parts of machines which are subject to friction, for the 
purpose of diminishing it. 

2. Species. Mineral Charcoal. 

This substance, which accompanies the other varie- 
ties of coal already described, is of a woody texture, 
and has therefore a fibrous fracture, with somewhat of 
a thinin^ and silky lustre. It is usually found in thin 
layers with the other varieties of coal, and perhaps it 
might be considered as coal less perfectly formed j 
but in its characters it ap'ees so much with the va- 
rieties of coal blende, that it seems quite pnnecessary 
to make it a separate species. 

Voi.Xiy.Para. + 
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FOURTH CLASS. METALLIC ORES. 

I. PLATINA Genus. 

Species. Native Pijitina. 

Id, Kirw. ii. 103. Le Platine Nat^^ Broch. ii. 86. 

Platine Natif FerHfere^ B[aoy, iii. 368. 

Essen, Ckar.—Oi a silver white colour, and infusible* 

Exter. CAor.— PI atin a is found in the form of small 
flat or rounded grains ^ surface smooth, with shining 
metallic lustre \ streak resplendent. 

Colour light steel gray, or silver white j semi-hard ; - 
ductile \ flexible in thin plates. Spec. grav. 15.601 
to 17.75 but when purified, and hammered, 23, and 
according to some, 24. 

Chem, CAar..— Is almost infusible without addition, 
in the focus of a burning glass, or exposed to the action 
of oxygen gas. It does not amalgamate with mercury, 
and is only soluble in nitro-muriatic acid. 

Localities^ &c.— Platina was first brought to Europe 
by Don Ulloa in 1748. The repository of this metal 
is not known, and it has been found only in South Ame- 
rica, till lately that it was discovered in gn^ silver ore 
from the mine of Guadalcanal in Spain. In the ana- 
lysis of this ore, Vanqnelin found the platina to be in 
the proportion of 1^. 

{/^^^....Platina is one of the most valuable mineral 
substances, as, on acconnt of its hardness and in fusibi- 
lity, it may be applied to many of the purposes of 
^id and iron 5 and from its properties oF being less 
liable to change when exposed to the air, or to toe ac- 
tion of other chemical agents, it answers those purposes 
in a superior degree. 

Platina in its crude state is alloyed with other me- 
tallic substances. It has been long known that it is 
accompanied with particles of iron, gold, and some 
other substances. It contains also an ore of one of the 
new metals. This is iridium, which is alloyed with 
osmium, another new metal, both which were discover- 
ed by Mr Tennant. This ore is composed of plates^ it 
is not malleable 5 its specific gravity is 19.5, and it is 
not acted on by nitro-muriatic acid, which dissolves pla- 
tina. Rhodium and palladium, two other new metals, 
are alloyed with platina. 

II. GOLD Genus. 

Species. Native Gold. 

This species is divided into three subspecies 5 1. gol- 
den yellow 5 2. brass yellow > and, 3. grayish yellow. 

Subspecies i. GoLDEN-YELLOW Gold. 

DOr Notify Jaune d’Or, Broch. ii. 89. Native Gold^ 

Kirw. i. 93. 

Exter, Char , — Gold is found most frequently disse- 
minated, superficial, or in grains \ reticulated, dendri- 
tical, capillary, or cellular, often in small plates, more 
rarely crystallized. The forms of its crystals which 
have been observed, are small perfect cnbes, regular 
octahedrons, dodecahedrons, double eight-sided pyra- 
mids, terminated by four-aided summits, placed on the 
E c four 
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Breullic foui: lateral edges of tbe pyramids alternately ; but 
Ores. the crystals are small and ill defined ; the surface is 

* » smooth and resplcadent y that of the small plates dnisy 

and shining > that of the grains only strongly glimmer- 
ing 'f internal lustre weakly shining, metallic ^ fracture 
hackly. 

This variety presimts the perfect colour of gold. It 
is soil perfectly ductile, flexible, but not elastic j 
streak resplendent. Spec. grav. of pure gold 19.25 to 
19.64. 

Subspecies' 2. Brass-yellow Gold. 

L*Or Nat^ (Punjaune de laiton^ Brocb. ii. 91. 

i?jrter.‘CAor.^Tbis’ variety is almost always found 
disseminated in small particles, or superficial \ some- 
times also capillary, in small plates, or crystallized in 
tbin six-sided tables. 

The colour is that of brass of various shades, accord- 
ing to the proportion of alloy. In other characters it 
resembles the former, excepting in the specific gravity, 
which is inferior, owing to the greater proportion of 
other metals with which it is alloyed. 

Subspecies 3. Gratish-yellow Gold. 

Z’Or Natif (Pun jaun gruatre^ Broch. ii. 92. 

Exter, C/mr.— This variety is also found disseminated 
in small flattened grains ^ surface is not very smooth \ 
almost uneven, and weakly shining. 

Colour steel gray, approaching to that of brass ; 
spec. grav. of this variety is greater than the last, but 
inferior to the first. In other external characters they 
are the same. 

Chan. CAor,— .Native gold is only soluble in nitro- 
rouriatic acid , platina is also soluble in the same acid, 
but it is not, like gold, precipitated from its solution by 
sulphate of iron. 

Constituent Par/r.— -Native gold is not always found 
pure. It is frequently alloyed with silver or copper, or 
with both, and sometimes also, it is said, with platina. 
To these alleys the diflFerence of colour, which is the 
foundation of the division into three varieties, is owing. 
The first variety is the purest, containing only a small 
proportion of silver or copper \ the second has a greater 
proportion of these metals \ and the third, it is supposed, 
is alloyed with a small portion of platina. 

Uses . — Gold (on account of its indestructible nature, 
and its remarkable malleability and ductility), is one 
of the most important and valuable of the metals for 
many purposes \ but its uses, whether as money, or ar- 
ticles of luxury, are too well kno^vn to require enume- 
ration. As pm*e gold has no great degree of hardness, 
it is necessary to alloy it with a portion of copper. This 
is not less than and never more than 7. 

Localities^ &c.— Gold is chiefly found in primitive 
mountains, and there it is usually in veins, sometimes 
disseminated in the rock itself. The accompanying 
substances are quartz, feldspar, limestone, heavy spar, 
pyrites, red silver, vitreous silver, and galena. Gold 
is also mixed with manganese, gray cobalt, nfckel, and 
malachite. Gold has also been found, it is said, in 
fossil substances, as in petrified wood, penetrated with 
siliceous eartli, a mass of which was dug out at the 
depth of 50 fathoms, in an argillaceous breccia, or, as 

4 
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is supposed by some, a porphyry with an argillaceous ckwic*. 
basis, in Transylvania. This is considered as a proof tioi. 
of the more recent formation of ^Id, as well as the dis- k ^ 
covery of Patrin, who found native gold surrounded by 
muriate of silver, in the mine of Zmeof in Siberia. 
Muriate of silver is supposed to be comparatively a late 
production. 

But gold is perhaps more common to alluvial soil ; 
there it is disseminated in grains, along with siliceous, 
argillaceous, and ferruginous sand, of which certain 
soils are composed ^ and also in the sand of many rivers: 
and it is observed that the gold is most abundant nrhen 
the waters are at the lowest, and especially soon after 
floods, which shews that the gold is carried down along 
with the earthy matters which are swept away by the 
violence of the current. It has been supposed too, that 
the gold found in the bed of rivers, has been detached, 
by the force of tlib waters, from the veins and primitive 
rocks traversed by these currents^ and according to this 
opinion, attempts have been made to trace the source 
of these auriferous sands, in the hope of discovering the 
native repository of this precious metal \ bot these at- 
tempts have usually failed, for it bas been found that 
the gold is peculiar to the alluvial soil through which 
the stream is carried, and in which the gold is collected. 

This point seems to be established by the observations 
of naturalists, i. The soil of those plains frequently 
contains, to a certain depth, . and in particular places, 
particles of gold, which may be separated by washing. 

2. The bed of the rivers and auriferous streams yields 
a greater proportion of gold, after the plains which are 
traversed by those rivers have been flooded, than in 
any other circumstances. 3.. It has always been obser- 
ved, that gold is found in the sand of rivers in a very 
limited space. By examining the sand of these, rivers 
higher up, and nearer to their source, no gold is found ^ 
so that if this metal were derived from the rocks, which 
are swept by the currents, the quantity would be great- 
est nearest to their sources ^ but observation bas proved 
the contrary. Thus the river Oreo contains no gold, 
but from Pont to the place where it joins the Po. Ti e 
Tesin affords no gold till it bas traversed Lake Major, 
where its course must have been retarded, and where 
all the heavy particles of matter which it carried along 
with it from the primitive mountains, must have been 
dep^ited. The quantity of the gold collected on the 
Rhine near Strasburg, is greater than what is found 
near Basle, which is more in tbe vicinity of the moun- 
tains. No gold bas been discovered in the sands of tbe 
Danube during tbe first part of its course. Those sands 
become only auriferous below Efferding. The same 
remark may be applied to tbe Ems. The sands of tbe 
upper part of this river, which traverses the mountains 
of Stiria, contain no gold \ but from tbe place where 
it enters tbe plain at Steyer, till it joins tbe Danube, 
its sands are auriferous, and suflBciently rich to be wash- 
ed with advantage. 

The most of the auriferous sands in all parts of the 
world, are of a black or.reddish colour, and consequent*^ 
ly ferruginous. From this circumstance, connected with 
tbe gold of alluvial land, some naturalists have inferred, 
that it is owing to the dtxomposition of auriferous 
pyrites. It was observed by Reaumur, that tbe sand 
which accompanies gold in most of the rivers, and par- 
ticularly in the Rhone and the Rhino, is like that of 

Ceylon 
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Ceylon and Expailly, composed of iron and small grains 
tun. of rubies, corundum, hyacinth. Titanium also has been 
discovered. It has been observed besides, that the gold 
of alluvial soil is purer than that which is immediately 
obtained ^m rocks, from which it is supposed lhat 
it has a different origin. It does not appear to be 
certainly ascertained, that gold is found in volcanic 
soil. 

Such are the general facts relative to the repositories 
of gold. We shall now briefly mention the more re- 
Dti^hle places where gold has been found and collec- 
cd, beginning with those of Europe, 
i nooes formerly had mines of gold ^ the richest was 

^ in tl^ province of Asturias, where it was dug out from 
regular veins. These mines, according to ancient histo- 
rians, were wrought by the Phoenicians, and afterwards 
the Homans •, but they have been totally abandoned 
since the discovery of America, and the nuneral riches 
of that country. The rivers of Spain, as well as the 
Portugal, contain auriferous sand, 
nacc. The only mine of gold which in modem times has 
been wrought in France, was discovered in 1781, at 
Gardette, in the valley of Oysans, department of I sere. 
This was a regular vein of quartz, traversing a moun- 
tain of gneiss, and containing auriferous suipburct of 
iron, and some fine specimens of native gold y but it was 
bet sofliciently rich to defimy the ex pence of the opera- 
tions. Many of the rivers of that country contain au- 
riferous sand, as the Rhone, the Rhine, the Garonne, 
and others of smaller note ^ and it is said that gold is 
also (bund among the black sand, and particles of mo- 
3 ratty iron ore, in the neighbourhood of Paris, 
d- la Piedmont there are some mines of gold. At the 
foot of Mount Rosa, veins of auriferous sulphuret of 
inmhave been discovered, traversing gneiss^ and al- 
though these pyrites do not yield more than 1 o or 1 1 
grains of gold in the quintal, it has been found worth 
while to continue the operations. On the south side of 
the Apennine mountains, tliere are several auriferous 
rivers and soils. 

Some of the rivers of Switzerland also contain auri- 
ferous sands. Such are those of the Reuss and the 
Aar. 

In Germanj the only gold mine which is wrought is 
in Saltsburg, in the chain of mountains which traverses 
that country from east te west, and which separates it 
from the Tyrol and Carinthia. 
f. But Schemnitz and Cremnitz are tlie most remark- 
able places. in Europe for mines of gold and auriferous 
sands. The gold of Schemnitz is accompanied by sil- 
ver, lead, and iron pyrites, and the matrix is quartz. 
Aunferous sand is found not only in the bed of the 
river Neva, but this sand is still richer in the plain 
through which the river flows. According to De Bom, 
this is a ferruginous sand, lying belpw a bed of chalk. 

In Transylvania the celebrated mid mine of Nagyag 
a remarkable for having the gold combined with na- 
tive tellurium. There is also another mine at Felso- 
banya, the ore of which is an auriferons sulphuret of 
silver, in a vein of a kind of jasper. The rivers of this 
country also contain gold. The plain on the hanks of 
tlie river Moros contains an aniiferoas sapd, 'which is 
deposited between two beds, neither of which yields a 
'panicle of gold. The upper stratum is 'vegetable soil, 
and the lower is composed of sebistos. 



The mines of Hungary are the only gold mines in Metallic 
Europe which are of any importance. Ores. 

In Sweden gold is obtained from the mine of Edel- ^ 
fors id the province of Srooland. This mine yields 
tive gold, and auriferous iron pyrites. Tfre veins are 
composed of brown quartz, traversing a mountain of 
schistose homstone. The gold is sometimes disseminated 
in the rock itself. ^ ^ 

In Greece, the island of Thasos in the Archipelago Greece, 
was celebrated in antiquity for its rich mines of gold. 

The ancients also, it is said, found abundance of gold 
in Thrace and Macedonia. 

The alluvial soil in several places of the British 
islands, have also furnished gold. Not many ^ears ago, 
a considerable quantity of gold was collected in a sandy 
soil, on the mountains of Wicklow in Ireland. Several 
masses of native gold, exceeding an ounce in weighty 
were found in that soil ^ one weighing 22 ounces was 
found, which is said to be the largest specimen of native 
gold found in Europe. 

It i^ould appear that gold was collected at a very Scotlaa^^ 
early period in Scotland, and particularly in the mine 
field of Leadbills ^ but the most extensive operations 
were carried on by Bulmer an Englishman, in the 
time of Queen Elizabeth, llie trenches, heaps of soil 
that had been turned up, and other marks of these ope- 
rations, yet visible between Leadbills and Elvanfoot, 
still retain the name of Bulmer^ s Jrot kings^ and the place 
where the gold was washed, is still called the gold scour. 

At that time, it is said, an immense quantity of ^Id 
was collected. Not many years ago, similar operations 
were resumed by the advice-of a Germany hut so fiur 
as we understand, the quantity of gold c^lected was 
scarcely equal to the ex pence. The operations during 
the last attempt were carried on under the superinteu- 
dance of the late Mr- John Taylor, manager of the mines 
at Wanlockhead ; a man of no common sagacity, bv 
which he was enabled to collect many curious facts witn 
regard to the natural bisto^ of gold. The gold was 
found in that countiy immediately under the vegetable 
soil ^ and the method of conducting the operation was, 
to direct a small stream of water so as to carry this 
soil along with it, to basons or hollow places, where 
the water might deposit the matters which bad been 
carried along by its current. The matter deposited 
was repeatedly waslied, till the whole of the earthy 
substances were carried off. The gold being heaviest, 
sunk to the bottom, and remained behind. Among 
otJier facts which Mr Taylor communicated to us, ami 
which be observed during the progress of the.se opera- 
tions he found, that the gold was always most abundant 
near the top of the lead veins which traverse that coun- 
try. He was so satisfied of this fact, that he could tell, 
merely by the quantity of gold increasing, when they 
approached to a vein ^ and on the other hand the quan- 
tity diminishing as they receded from the vein. This • 
fact shows that there is some connection between me- 
tallic veins and the formation or deposition of gold. 

Gold is still found in the soil of that country ^ but 
whether the quantity be less than formerly, or the ez- 
. pence of collecting it, from the difference in the price 
of labour, greater, the produce is by no means equal 
to the cxpences, and therefore searching fqr gold is now 
only the employment of the leisure hours of some of the 
miners. 

E c 2 Thq 
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The whole extent of the continent of Asia furnishes 
gold, in greater or smaller quantity. Gold is found in 
' several of the mines of Siberia, and particularly in that 
of Bercsof, which yields auriferous pyrites partially de- 
composed, and disseminated in a vein of quartz. In 
the southern parts of Asia, many mines, and particu- 
larly the sands of the rivers, contain gold. The Pac- 
tolus, a small river of Lydia, was celebrated in anti- 
quity for the quantity of gold which it yielded, and it 
was supposed to be the source of the riches of Croesus. 

J.*ipan, Fomioso, Ceylon, Java, Sumatra, Borneo, the 
Philippines, and other islands of the Indian Archipe- 
lago, ai*e supposed to be rich in gold at this day. 

The greatest quantity of gold which the ancients 
possessed, beside wliat was obtained from Spain, was 
brought from Africa. The gold of Africa, which still 
forms an important article of commerce, is always in the 
state of gold dust } a circumstance which shews that it 
is chiefly extracted from alluvial soil by washing. Lit- 
tle gold is found in the northern parts of Africa ; three 
or four places are remarkable for the quantity of gold 
which they yield. The first is that part of the country 
between Darfour and Abyssinia. The gold collected 
there is brought by the Negroes for sale in quills of the 
ostrich and of the vulture. It would appear that this 
country was Icnown to the ancients, who regarded 
Ethiopia as a country rich in gold^ and Hei^otus 
mentions that the king of that country exhibited to the 
ambassadors of Cambyses, all the prisoners bound with 
chains of gold. 

The second great source of gold dust in Africa is to 
the south of the great desert Zm, in the western part 
of that country. The gold is collected in that exten- 
sive flat which stretches along the foot of the lofity 
mountains, among which the rivers Senegal, Gambia, 
and Niger, have their origin. Gold is found in the 
sands of all these rivers. Barabouk, which lies to the 
north-west of these mountains, supplies the greatest 
part of the gold which is sold on the western coast 
of Africa ^ at Morocco, Fez, and Algiers, as well 
as that which is brought to Cairo and Alexandria in 

A third region of Africa where mid is abundant, is 
on the south-east coast, opposite to Madagascar ^ and it 
is said that the gold brought from Opbir, in the time of 
Solomon, was from that part of Africa. 

America is the richest country of the world, in mo- 
dern times, in this precious metal. There it is colleet- 
ed in the alluvial soil, and in the beds of rivers, and 
sometimes, but more rarely, in veins. In Mexico, 
gold is chiefly found in the numerous silver veins of that 
country. All the rivers in the province of the Carac- 
cas, about lo^ north of the equator, furnish gold. In 
the Spanish part of America, Chili furnishes gold fiH>m 
the alluvial soil, as well as the province of Cboco, 
where it is more abundant 5 while that of Peru is ob- 
tained from veins of quartz, marked with ferruginous 
spots. 

But the greatest quantity of gold of commerce comes 
from Brazil, where it is collected in the alluvial soil, 
and in the sand of rivers, and extracted by washing. 
’Gold is found almost everywhere in that country, at 
the foot of the immense chain of mountains which is 
nearly parallel with the coast, and which stretches from 
th^ y to the 30® of S. Lat. 
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III. MERCURY Genus. 

1 

Va* 

1. Species. Native Mercury. 

Mercury y Kirw. ii. 223. Mercure Notify Broeb. IL 

241. Id. Hauy, iii. 423. 

Essen. CAir.— Remains liquid till the tempenturebe 
reduced to 40® below o Fahrenheit. 

Exter. CAcrr.— Native mercury exists disseminated, in 
globules of different sizes, in small cavities of other ores 
uf mercury ; lustre resplendent, metallic. 

Colour shining white, or tin white \ opaque *, perfect- 
ly fluid \ does not wet the finger \ feels very cold. Sp. 
gr. 13.568 to 13.581. 

Chem. 67iar.-^Volatile before the blow-pipe, witboot 
diflTusing any perceptible odour. 

Native mercury is understood to be pure, and having 
all the properties of that metal \ but it is sometimes 
amal^mated with a little silver, which destroys its flui- 
dity in a slight degree, and renders it somewhat tu- 
ecus. 

Locaiitiesy &c.— Native mercury is usually (band 
along with the other ores of that metal, as at Idria, in 
Friouli, and at Almaden in Spain \ but the great pro- 
portion of the mercury of commerce is obtained by dis- 
tillatioo from native cinnabar. There is also it is said, 
a rich mine of native mercury near Guan^a Velim in 
Peru. 

Uses.—'Eor many purposes mercury is one of the most 
important of metallic substances. It is extensively em- 
ployed in metallurgy, in extracting gold and silvtf 
from tbelr ores, by the process to be afrerwards descri- 
bed, called ofnatgamation. The uses of mercury in gild- 
ing, in silvering the backs of mirrors, and in roediciiie, 
are well known. 

2 . Species. Native Amalgam. 

Natural Amaiganty Kirw. ii. 223. L*Ama^am Nttiily 

Broeb. ii. 99. Mercure Argentaly Haoy, iiL 432. 

Essen. 6Aor.~Communicating to copper a silvery 
colour by friction. 

Exter. This species is rarely found massive, 

but usually disseminated, or superficial, sometimes im- 
perfectly crystallized. The form of its crystals is 
octahedron, dodecahedron, but it is usually found in 
tbin plates or leaves 5 lustre resplendent, or shining ^ 
fracture conchoidal. 

Colour between shining or tin white, and silvery 
white, according to the predominance of the mercary 
or silver ^ soft, and partiaUy fluid ^ brittle, and easily 
frangible. 

chem. (7Air.— Exposed to heat the mercury is driven 
oflT, and the silver remains behind. 

Constituent Parts. 
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M^c%. whose veins ate crossed by veins of silver ores. It is 
ioB found chiefly at Rosenau in Hungary, in Moersfeld, 
•v-^tnd Moscbcllansberg, in the dneby of Deux Fonts, and 
at Sahlberg in Sweden. It is usually found in a yel- 
lowish or i^dish ferruginous clay, and accompanied by 
other ores of oacrcury. 

3. Species. Corneous Ore of Mercury. 

Mfreury mineralised by the vitriolic and marine acidity 
Kinv. ii. 220. Le Mine de Mercure comSe^ Broch. 
ii. loi. M^cure muriatic Hauy, iii. 447. 

Eseen. Char. — Colour pearl gray, volatilixed by the 
blow-pipe. 

Exter, Char.— Rarely found massive or disseminated, 
hot utoally in thin crusts, or in small globules, com- 
posed of an assemblage of sroaD crystals, which are 
either perfect cubes, or six-sided prisms, terminated by 
a four-sided pyramid \ a six-sided priam bevelled at the 
extremity \ or an eight-sided prism with four broad and 
ibor narrow alternating faces. Crystals shining, some- 
times resplendent ; internal lustre shining and adaman- 
tine; fracture foliated. 

Colour smoke gray, ash gray, or grayish white ; 
translucent ; tender, and easily frangible. 

Chem. Char. — Entirely volatilized before the blow- 
pipe, without leaving any residuum, and without decom- 
positioa. 

The constituent parts are about 70 of mercury, 29 
of muriatic acid, and a small portion of sulphuric acid. 

Localities^ Stc.^Tbis mineral has only been known 
about 13 years, and it is hitherto but rare. It was dis- 
covered in the mercury mines of the duchy of Deux 
Fonts by Woulfe, and has been since found at Almaden 
in Spain, and at Horsowitz in Bohemia. The rep^ 
sitory is in the cavities of a ferruginous clay, which is 
mixed with malachite and gray copper ore. 

4. Species. Liver or Hepatic Ore of Mercury. 

Mine de Mercure hepati^ue^ Broch. u. 104. Hepatic 
mercurial ore^ Kirw. ii. 224. Mercure suljuri biiu- 
mimfercj Hauy, iii. 446. 

This is divided into two subspecies, i. compact, and 
2. slaty. 

Subspecies I. Compact Liver Ore of Mercury. 

Exter. Char.— Found massive or disseminated y lus- 
tre glimmering, metallic; fracture even, sometimes 
fine-grained uneven ; fragments blnnt-edged. 

Colour between lead ^y, and cochineal red ; colour 
of the streak deep cochineal red, and shining y tender, 
and easily fningible. Sp. gr. 7.18 to 7 * 93 * 

Subspecies 2. Scaty Liver Ore of Mercury. 

Exter. CAor.— Found massive; lustre shining, and 
resplendent ; in the cross fraoinre glimmering ; lustre 
in general metallic, but sometimes vitreous ; principal 
firacture slaty, in curved thick leaves ; cross fracture 
compact and even ; fragments in plates. 

Colour of the preceding, but somewhat darker, and 
approaching to that of iron ; opaque ; streak shining ; 
powder between cochineal and scarlet red ; tender, and 
verj easily frangible. 

Localities^ &c.— This is the most jeommon ore of 
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mereury in Idria, where it forms considerable beds, RletaUic 
and yields about 60 per cent of merenry. It is feund 
also, along with other ores of mercury, in Spain and^ " 
Siberia. 

Liver ore of mercury consists of emnaba^, or the 
sulpburet of merenry, mixed with a portion of indom- 
ted bitominous clay.^ At Idria it is called branders^ 
or coaly earth, on account of the predominance of the 
bitumen. 

5. Species. Cinnabar. 

This species is also divided into two subspecies, coti- 
mon and fibrous. 

Subspecies i. Common Cinnabar. 

Lc Cinnabre Communy Broeb. ii. 107. Hark Red Crir- 

nabary Kirw. ii. 223. Mercure Sulfure compacU , 

. Hany, iii. 440. 

Exter. Char.— Found massive or disseminated, or iii 
superficial layers, or cellular and kidney-form, and als(»^ 
crystallized. Forms of the crystals are, a double four- 
sided pyramid with truncated summits ; a cube having 
its opposite diagonal angles truncated ; a rbomboidal 
prism ; a three-sided prism terminated by a three-sided 
pyramid, which also is truncated. The crystals, which 
are usually small, are confusedly grouped together : 
surface of the rbomboidal prism transversely streaked, 
of the others smooth ; external lustre shining or resplen- 
dent ;' internal the same, or only glimmering, vitreous, 
or adamantine; fractnre foliated, uneven, or rarely 
splintery ; fragments sharp-edged. 

Colour cochineal red, carmine red, and in some va- 
rieties lead-gray ; opaque, rarely translucent at the 
ed^s ; crystals translucent, or semitransparent ; streak 
shining, scarlet red ; tender, and easily irangible. Spec, 
grav. 6.902 to 7.86. 

Chem. CAor.— Before the blow-pipe common cinna- 
bar is entirely volatilized with a blue flame, and a suK 
phoreous odour. 



Constituent PartSm Lampadius. 



Mercury, 


81 


Sulpbur, 




Iron, 
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LocalitieSy &c.— This is the most common ore of 
mercury, and may be considered as the gangue or ma- 
trix cf the other ores. Found not only in primitive 
mountains, where it forms beds in clay and chlorite 
slate, but also in stratiform mountains, and even in al- 
luvial rocks. The mines of Almaden in Spain, of Idria 
in Friouli, and those of the duchy of Deux Fonts, have 
furnished the greatest quantity of common cinnabar. 
It is also found in Bohemia, Saxony, and Hungary, and 
in small quantity in France. 

Subspecies 2 . Fibrous Cinnabar. 

Le Cinnabre d*un Rouge vify Brochant, ii. 1 1 1. Bright 
red CinnaboTy Kirwan, ii. 229. Mercure suljuri Ji- 
hreuxy Hauy, iii. 440. 

Exter.Char.—Fomid massiTei disseminated, or super- 
ficial ; 
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Meulltc ficial •, lustre gtnnniering, silky, often »Uo entirely dull : 
Ores, fractore fine grained earthy, or fibrous i fragments blunt- 

▼ ^ edged. 

Colour bright scarlet red, sometimes crimson or au- 
rora re^ y opaque ^ streak shining scarlet red ; stains ) 
Tcry tender or friable, and very easily frangible. 

Localities^ &c. — This variety is very rare in a state 
of purity. According to Hauy, most of the specimens 
owe their texture to an admixture of radiated sulphuret 
of iron. It has been found chiefly at Wolfstein in the 
Palatinate, where it is accompanied by brown iron ore 
and hematites. 

Uses. — Cinnabar is dug out chiefly for the purpose of 
extracting the metallic mercury. It is employed also 
as a colouring matter in painting; but the cinnabar used 
for this purpose is chiefly artificial. 

Some other varieties of cinnabar, or sulphuret of mer- 
cury, have been noticed by mineralogists, as a native 
ethiops mineral. This is of a black colour, a joose 
consistence, and it stains the fingers. It appears to be 
some bituminous substance penetrated with cinnabar. It 
is found at Idria. 

Alkaline cinnabar of De Bom Is found at the same 
place ; is of a bright red colour, foliated fracture, with 
rhomboidal fragments ; and supposed to be cinnabar 
penetrated with an alkaline Sulphuret, the odour of 
which it gives out by friction. Another variety of 
cinnabar, usually called native vermilion, is in the 
form of powder. This substance is very rare, but is 
also vsometimes found at Idria. 

IV. SILVER Genus. 

I. Species. Native Silver. 

Id, Kirwan, ii. 108, Id. Brochant, ii. 114. Id. Hauy, 
iii. 384. 

This is divided into two subspecies, common and 
auriferous. 

Subspecies i. Common Native Silver. 

Exter. CAir.— Common native silver is usually found 
disseminated or superficial, under different imitative 
forms, as dentiform, filiform, capillarvy dendritic, reti- 
culated, veined, or in thin plates ; and sometimes crys- 
tallized, in cubes, octahedrons, rectangular four-sided 
prisms, double six-sided pyramids with truncated extre- 
mities, double three-sided pyramids with truncated 
angles, and bolloW four-sided pyramids. The crystals 
are small and grouped together in rows, or dendritical, 
or reticulated ; surface smooth ; that of the plates drusy, 
that of dentiform, filiform, and capillary silver; longi- 
tudinally streaked ; external lustre glimmering or re- 
splendent ; internal always glimmering, metallic ; frac- 
ture hackly ; fragments rather sharp-e<lged. 

Colour silvery white, but sometimes on flie surface 
yellowish brown, or grayish black; opaque; soft; per- 
fectly ductile ; flexible, but not elastic ; streak shining, 
metallic. Spec, grav. 10 to 10.47, 

Chevt.Char , — Native silver is soluble in nitric acid, and 
may be precipitated by muriatic acid, the muriate of 
silver being insoluble; or by immeFsing a plate of cop- 



A L O G Y. Part 

per in the solution of nitrate of silver, the silver is re- 
duced, and appears in the metallic state. tion 

Localities^ &c.— Native silver is not uncommoii in'"^ 
most of the mines wliicb furnish the other ores of that 
metal. The accompanying substances are usually heavy 
spar, quartz, calcareous spar, fluorspar, pyrites, blende, 
cobalt, and galena. Native silver is very abundant in 
Mexico and Peru, and it is also not uncommon in Si- 
beria, io Germany, France, and was lately disemered 
In the Hefland mine in Cornwall. 

Subspecies 2. Auriferous Silver. 

Exter. Char. — This variety is rarely found massive, 
but is usually disseminated in small particles, or superfi- 
cial, or reticulated, or in thin plates ; lustre shining or 
resplendent ; fracture hackly. 

Colour between silver white and brass yellow, some- 
times approaching to gold yellow ; it is soft, perfectly 
ductile ; flexible without being elastic, and its specific 
gravity is greater than common native silver in pro- 
portion to the quantity of gold with which it is al- 
loyed. 

Constituent Auriferous silver is a compound 

of silver alloyed with gold, the latter sometimes in very 
•considerable proportion. 

Localities^ 8c c.— This mineral is very rare. It is 
found at Konigsberg in Norway, disseminated in massive 
calcareous spar, fluor spar, and rock crystal, accompa- 
nied by blende, galena, and pyrites, in a vein which 
traverses a rock of slaty hornblende. It is also fonnd in 
Siberia, in granular heavy spar accompanied by vitreous 
silver ore, vitreous copper ore, and pyrites. 

2. Species. Aktimonial Silver Ore. 

Argent Antimonialy'RTochoaiy ii. 119. /rf. Hauy, iii. 

391. Antimoniated Native Silx-cry Kirwan, ii. no. 

Essen, Colour silvery white ; brittle. 

Exter. Char. — Found massive or disseminated, kidney- 
form ; or crystallized in four-sided oblique prisms, m 
six-sided prisms, sometimes with the lateral edges trun- 
cated, in six-sided tables, and in cubes, having some 
of the angles truncated. Surface of the ciystals longi- 
tudinally streaked; lustre weakly shining, or only glim- 
mering ; internal lustre shining or resplendent ; fracture 
foliated. 

Colour silvery white, sometimes a superficial colour 
beUveen yellow, black, and gray,^ or the colour of tem- 
pered steel ; streak shining ; semibard. Spec, grav. 
9.44. 

Chem. Char,— Before the blow-pipe it is easily re- 
duced ; the antimony is driven off and gives out its 
culiar odour, while the pure silver remains behind in- 
crusted with a brown slag, which communicates to bo- 
rax a green colour. 

Wlien antimonial silver is dissolved in nitric add, a 
whitish crust, which is the oxide of antimony, soon ap- 
pears on the surface. 

This mineral, as its name imports, is an alloy of sil- 
ver and antimony, in which sometimes a small portion 
of iron is observed* The proportions of the two metals 
seem to be very variable. 

Constituent 
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Chem* CAon— >Corneous elver ore melts very easilv Metallic 
before the blow-pipe, giving out a ^agreeable smelli Ores, 
and the ^obule of silver remains. 



Sliver, 

Antimony, 



Localities^ &c.— This ore of silver is accompanied by 
calcareous spar, heavy sp^r, native silver, galena, and 
quart^ in a vein near the duchy of Furstenburg in 
Swabia. It has also been found in carbonate of lime 
and heavy spar near Guadalcanal in Spain. 



Constituent Parts* Klaproth. 



Silver, 


6775 


Muriatic acid. 


21.^ 


Sulphuric acid, 


•25 


Oxide of iron. 


6 . 


Alumina, 


1.75 


Lime, 


•25 


Loss^ 


3 - 

100.00 



3. Species. Arsenical Silver Ore. 

Id* Kirw. ii. ill. Argent Antimonial Arsenifere^ et 

ferrifere^ Hauy, iii. 398. 

Exter* CAir.— Found massive or disseminated, kid- 
oey.form or globular, and also crystallized in perfect 
six-sided prisms \ in similar prisms a little flattened, and 
having the lateral edges rounded \ and in acute six-sided 
pyramids with truncated summits. Lustre weakly shin- 
ing, sometimes shining ; internal lustre shining or re- 
splendent ; fracture dilated *, fi*agments sharp- edged. 

Coloor tin-white, or lead gray, but exposed to the 
air yellowish, or steel gray \ streak shining ^ soft \ 
brittie. 

Chem* CAor.— Before the blow-pipe the arsenic is 
driven off in fumes, diffusing the smell of garlic there 
remains behind an impure globule of silver. 

Constituent Parts* Klaproth. 



Silver, 1^*75 

Arsenic, 35. 

Iron, 44.25 

Antimony, 4.. 

Loss, 4* 



100.00 

toceditieSf &c.— -This is a rare mineral, which has 
been found at Andreasberg in the Hartz, accompanied 
by native arsenic, red silver ore, galena, brown blende, 
and calcareous spar.. 

4. Species. Corneous Silver Ore; 

Id* Kirwan, ii. 113. La Mine Coi'nS^ Broeb. ii. 127. 

Afgent MuriatS^ Hauy, iii. 4i8w 

Essen* Char , — ^The colour of horn; (Visible like wax. 

Exter. CAar.-^Rarely found'massive^' sometimes dis- 
seminated in globular pieces, often in superficial layers, 
and very often crystallized. The forms are, the per- 
fect cube, capillary or needle-formed crystals j the cry- 
stals are always small, and commonly grouped together.. 
Surface smooth, shining or weakly shining; internal 
lus^ the same; resinous ; fracture uneven^ or flat con- 
cboidal ; fragments blunt edged. 

Coloor light pearl gray, violet bliic, or lead gray; 
becomes brown or blackish in the air ; translucent ; 
sometimes only at the edges ; very soft ; receives the 
impression of the nail ; ductile, and in thio plates, flexi- 
ble. Spec. grav. 4.748 to 4.^4^ 



Localities^ &c.~Muriate of silver Is always found at 
the npper part of the vein, and it is said that it some- 
times accompanies organized substances. Leaves of na- 
tive silver have been found attached to petrifactioas, at 
Frankenbnig in Hessian it is supposed tl^t this metallic 
silver is the result of the decomposition of the muriate, 
of silver. Corneous silver ore is almost always accom- 
panied by vitreous silver, sooty silver, brown iron ore 
more rarely by native silver, nsd silver, galena, qnartz, 
and heavy spar. It is found in Peru and Mexico, in 
the mines of Freyberg in Saxony, at Allemont in France, 
and in Siberia. 

Another variety of muriate of silver has been de- 
seribed by seme mineralogists under the name of earthy, 
comeons silver ore ; or, according to the fanciful Ger- 
man name, butter ‘fnilk earth* This variety has aa- 
earth^ fracture, owing to a portion of alumina which 13 
combined with it. It is almost friable ; the lustre of. 
the streak is resinous, and it feels somewhat greasy. 

Chem. CAdr.— Before the blow-pipe it is slightly 
agglutinated without melting, and small globules of: 
saver exude from the mass.. 

Constituent Paris. Klaproth* 

Silver, 25 

Muriatic acid, 8 

Alumina, 67 

With a trace of copper, — 

100 

This variety is found at Andreasberg in the Hartz« 
Another variety .has been described under the name of ' 
alkaline silver ore, which is nothing more than the mu^ 
riate of silver combined with carbonate of lime. 

3. Species. Sooty Silver Ore. 

Id* Kirw. ii. 1 17, L*Argctit Noir^ Broch. ii. 132. 

Ester CAor.^Foaad massive or disseminated, perfo- 
rated or corroded ; in superficial layers upon other mi- 
nerals, or in rounded ^pieces, covered by muriate of sil- 
ver; consistence intermediate between solid and (iriable; 
dull; fractnre fine grained earthy.; fragments blnnt- 
edged. 

Coloor bluish black, or blackish gray ; streak shin- 
ing, metallic ; stains a little ; easily frangible. 

Chem* Char * — Melts easily before the blow-pipe int(v 
a slaggy mass, which, by continuing the heat, is par- 
tially volatilized^ and the globule of silver rtmains. 

Its 
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Its constitoent pattsine still unknown ; as it is usual- 
ly accompanied by vitreotte, corneous, and some other 
silver ores, it is supposed to be a mixture of those ores 
in different proportions. 

Localities^ &c.— -Found in Saxony, in France, and 
in Hungary. 

6. Species. Vitreous Silver Ore. 

Sulphurated Silver Ore^ Kirw. ii. 115. Argent Vi- 
treux^ Brochant, ii. 134. Argent Sulphur^^ Hauy, 
iii. 398. • 

Exter, rAnr.— Commonly found massive, dissemina- 
ted, or superficial y sometimes dentiform, filiform, ca- 
pillary, dendritic, or reticulated, with other forms and 
impressions. It is also crystaiiiaed in cubes, which are 
either perfect or truncated on the angles or edges ^ in 
octahedrons, which are either perfect, or truncated on 
the angles ; in flat, double, three-sided pyramids, the 
edges of the one corresponding to the faces of the 
other ^ in rectangular four-sided prisms, terminated by 
a four-sided pyramid ^ in equiangular six-sided prisms, 
terminated at tlie two extremities by a three-sided py- 
ramid ^ corresponding alternately to three of the lateral 
edges, forming the gaiuet dodecahedron, of which all 
the lateral edges are sometimes slightly truncated ; in 
broad and flat six-sided prisms bevelled at the extremity, 
and having the angles at the acute lateral edges trun- 
cated. l^e cryst^s are commonly suiall, and grouped 
together in rows, or in knots, like the steps of a stair j 
the cube and the octahedron are the most comnum, 
and the cube is sometimes hollow. The surface of the 
crystal is usually smooth, sometimes rough or drusy ^ 
lustre between shining and weakly glimmering ; internal 
lustre shilling, metallic ^ fracture conchoidal, sometimes 
foliated ; fragments blunt-edged. 

Colour dark lead-gray, steel-gray, or blackish gray, 
varying by exposure to the air ; streak shining ^ soft •y 
ductile •y may be cot with a knife } flexible without be- 
ing elastic. Spec. grav. 6.909 to 7-215. 

Chem, CAur.-— Before the blow-pipe vitreous silver is 
reduced to the metallic state, and the sulphur is driven 
off. By gradually heating it in a furnace, the sulphur 
may be dissipated without fusion, and the silver is redu- 
ced to the metallic state in a dendritical or capillary 
form, exactly resembling native silver. 



cial, or crystallised in equiangular six-sided prisms, he cUaiick 
terminal faces being sometimes plane, and sometimes lioa, 
convex or concave ^ the same prism truncated on its ' ^ 

terminal edges, or terminated by a six-sided pyramid set 
on the lateral faces, and having its summit truncated \ 
in equiangular six-sided tables, or in very flat rhom- 
boids. Crystals small, and grouped together ; surface 
smooth, sometimes drusy \ prisms longitudinally streak- 
ed ; lustre shining or resplendent ^ internal lustre shin- 
ing, or weakly shining ^ fracture conchoidal, sometimes 
uneven *, fragments rather sharp-edged. 

Colour iron-black, or steel or lead gray y soft ^ brit- 
tle. Spec. grav. 7.208. 

Chem. 6Aor.— -Before the bh>w-»pipe it melts with dif- 
ficulty ; snlphur, antimony, and arsenic, are partially 
driven off, and there remains a button of metallic sil- 
ver, which is not very ductile, accompanied by a brown 
slag. 



Constituent Ports. 


Klaproth. 


Silver, 


66.5 


Sulphur, 


12. 


Antimony, 


10. 


Iron, 


5- 


Copper and arsenic, 


•5 


Earthy matters, 


1. 


Loss, 


5- 

100.0 



LocaUtieSy &c.— This is ooe of the richest silver ores \ 
and it is nsnally accompanied by red silver ore, vitreous 
silver ore, some other metallic ores, and varions earthy 
spars. It is pretty common in Saxony and Hungary, 
bat less abundant than vitreous silver ore. It is alw 
occasionally met with in most other silver mines. 

8. Species. Bed Silver Ore. 

Id. Kirw. ii. 122. Zd/Broeb. ii. 143. Argent Anti- 
moni/ Sulphur $y Hauy, iii. 402. 

This is divided into two subspecies \ dark red, and 
bright red silver ore. 

Subspecies 1. Dark Bed Silver Ore. 



Constituent Parts. 





Bergman. 


Sage. 


Klaproth. 


Silver 


75 


84 


85 


Sulphur, 


25 


16 






100 


100 


ICO 



LocahtieSy &c.-— Vitreous silver is one of the most 
common silver ores. It is usually accompanieiL by 
hea\y spar, calcareous spar, and fluor spar ^ along with 
the other ores of silver and lead, cobalt and blende. 
It is found in Bohemia, Saxony, Norway, Siberia, and 
South America. 

7. Species. Brittle Vitreous Silver Ore. 

Argent Vitreux AigrCy Brochant, ii. 138. 

JEJatIct. CAar.— -Found massive, disseminated, supeifii-. 

3 



Exter, CAor.-— Found massive or dis^minated, super- 
ficial, dendritical, or crystallized in equiangular six-sided 
prisms, wbich is either terminated by a three-sided pyra- 
mid set on the lateral edges, or has its terminal edges 
truncated, or is terminated by an obtuse six-sided pyra- 
mid set on the lateral faces, and having the snmmit and 
lateral edges of the pyramid truncated \ sometimes tbe 
summit of tbe .pyramid is terminated by a second three- 
sided pyramid, and sometimes the lateral edges of the 
prism are bevelled. Tbe crystals are small, and vari- 
ously grouped together, commonly smooth and resplend- 
ent, rarely streal^d \ intern al lustre weakly shining or 
only glimmering, adamantine, often semimetallic \ frac- 
ture usually uneven, sometimes conchoidal \ fragments 
rather blunt-edged. 

Colour between cochineal red and lead-gray, and 
sometimes iron black \ crystals translucent ; in masses 
opaque ^ streak but weakly sbiniug, between cochi neal 
. red 
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i^red and crimson red; soft; brittle, and easily fran- 
tioB. gible. Spec. grav. 5.56 to 5.58. 

CAem. C/b<ir.— Before the blow-pipe it decrepitates 
and flies oflP before becoming red, ai^ then melts with 
frothing up; part is volatilized and sublimes in the 
form of a yellowish white powder, and leaves a button 
of metallic silver. 

lu constituent parts are supposed to be nearly the 
same as the following. 

Localities^ &c.— Found in almost all silver mines, 
sod is usually accompanied by other silver ores, as well 
as different metallic ores. 



A L o o Y. 

Ester. CAor.— -Found massive and disseminated ; 
lustre strongly glimmering ; fracture even ; fragments 
blunt-edged. ' 

Colour bright lead-gray, or steel-gray ; soft ; streak 
shining. Spec. grav. 5*322. 

Constituent Parts.— According to some, this mineral 
is composed of silver, antimony, and sulphur ; but ac- 
cording to others, minerals which have been reckoned 
white silver ores, contain a very considerable propor- 
tion of lead, and therefore ought to be arranged among 
the ores of that metal. Such are the following analy- 
ses by Klaproth. 
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Subspecies 2. Bright Red Silver Ore. 

Ester, Char.— Found massive, disseminated, or su- 
perficial, and very often crystallized. The forms of 
its crystals reseipble some of those of the former, or are 
simple six-sided pyramids, or acute six-sided pyramids, 
haWog the lateral angles alternately acute and obtuse, 
with the summit surmounted by a three-sided pyramid 
placed 00 the obtuse edges of the 6rst ; or surmounted 
by a six-sided pyramid set on the lateral faces. The 
ciystals are sometimes acicular, and are combined to- 
gether in a fasci<mlar or reticulated form. Surface of 
the crystals sometimes smooth, sometimes drusy ; streak- 
ed longitudinally, but the pyramids are streaked trans- 
versely or obliquely ; lustre resplendent or shining ; in- 
teroal lo^re shining or weakly shining and adaman- 
tbe; fracture conchoidal, or finegrained uneven ; frag- 
ments rather blunt-edgedL 

Moor blood red, or light cochineal red, sometimes 
blabh on the surface ; . crystals semitransparent ; in 
muses translucent, of^n opaque ; streak aurora red ; 
soft, easily fraogibte. Spec. grav. 5.44 to S*S 9 ^ 

Ckem. ^Aur.-^Melts before the blow-pipe ; bhmkens, 
and bums with a bluish flame, giving out white fumes 
mth the odour of garlic. A button of nearly pure 
silver remains behind. 



Constituent Parts. 



Silver, 


Klaproth. 

62. 


VMqoehti. 

56.67 


Antimony, 


18.5 


16.13 


Solphur, 

Sulphuric acid and water, 


II. 


15.07 


8.5 




1 

1 




12.13 




100.0 


100.00 



The garlic smeU, which was formerly supposed to be 
owing to arsenic, arises from the antimony, which is 
volatilized by the action of the blow-pipe ; although, 
according to Proust, there are ores of red silver which 
contain sometimes arsenic and sometimes antimony se- 
parately, and sometimes the two metals combined. Th^ 
red colour of this ore is by Thenacd ascribed to the an- 
tunouy in the state of purple oxide. 

Localities^ &c.— Red silver ore is usually accompa- 
nied by native arsenic, other ores of silver, as well as 
other metallic ores ; and it is found ip Bohemia, Sax- 
ony, France, Spain, and Hungary. 





JLight coloured. 


Dark colom 


Silver, 


20.40 


9-25 


Lead, 


48.c^ 


41. 


Antimony, 


7.88 


21.5 


Iron, 


2.25 


^•75 


Sulphur, 


12.25 


22. 


Alumina, • 


7 * 


*•75 


Silica, 


.25 




Loss, 


1.91 


2.25 




100.00 


loaoo 



lA)calitieSj &c. — The real white silver ore has beeit 
chiefly found in the mine of Himmelfurst, near Frey- 
berg in Saxony, in a gangup of quartz, and accompa<r 
nied by galena, red silver, and blende. 

10* Species. Black Silver Ore. 

Exter. Char.— This ore of silver is of a cellular tex- 
ture ; the streak is shining and metallic ; it is brittle, 
and of a black colour ; but it can only be known to be 
a silver ore by obtaining globules of silver under the 
blow-pipe. It is usually accompanied by vitreous 
red silver ores. It is supposed that it is some of the 
other species of silver ores that may have undergone 
some change from chemical agents. The silver it con- 
tains is in veiy variable proportions. 

Localities^ &c.— Found in some of the silver mines 
at Freyber^ in Saxony, and Allemont in France. It 
is common in Peru and Mexico, and it is called by the 
Spaniards, negrillo^ 

Beside the silver ores already described, other species 
have been mentioned by mineralogists, the existence of 
which has not been distinctly ascertained ; as the car* 
bonate of silver of "Widenmann and Kirwan, composed 
ol 72.5 parts of silver, 12 of carbonic acid, and 15.5 
of carbonate of antimony and oxide of copper* ; m 

reddish and greenish black silver ore, also described by 
Kirwan, which is supposed to be a mixture of native 
and snl^urated silver t. Light lamellar silver ore f 
composed of alumina, sulphuret of silver, oxide of iron t xi6- 
and manganese* 



V, COPPER Genus. 

I. Species. Native Copper. 

Id. Kirw. ii. 128. Id. Broch. ii. 158. Id. Hauy, iii, 
518. 



9. Species. White Silver Ore. f *^^^'*** malleRble. 

^ ^ £ jXt ^. C/Aur.— IMative copper is found massive, dis- 

Broch- »»• * 5 ®- eight Gray Silver Ore, Kirw. seminated, superficial, or in rounded pieces ; also den- 
iV * * 9 - dritical and capillary, and very often crystallized in per- 

VoL. XIV. Part I. t F f feet 
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Metallic Ottbes, or with truncated edges or angles ^ double 
Qpca four-sided pyramids j simple and acute three-sided pyra- 
▼ mids. Crystals small, and grouped in a dendrkical or 
botryoidal forn;i ; lustre sinning or ^veakly shining ; in- 
ternal lustre glimmering or weakly shining v iiacture 
hackly ^ fragments blunt-e^cL 

Colour light copper-red, exposed to the air, yel- 
lowish, blackish, or greenish : streak shining ^ soft, or 
semihard ^ ductile, and flexible, but not elastic. Spec, 
grav. 7.72 to S.58. 

Chem. C 4 ar.-**-Capper immersed for some time in a 
solution of ammonia, or volatile alkali, changes it to a 
beautiful blue colour. 

Localities^ &c. — Native copper is not a very rare 
mineral ; it is found in many copper mines accom- 
panied by the other ores of copper, as in the copper 
mines of Siberia, Saxony, Hungary, Sweden, and Corn- 
wall in England. 



2* Species. Vitreous Copper Ore. 

Id. Kirw. ii. 144. Id. Broch. ii. 162. Cuivre Sulfure* 
Hany, iii. 551. 

This is divided into two subspecies j compact and fo- 
li^tedk 



Subspecies i. Compact Vitreous Copper Ore. 

. Found massive or disseminated, some- 

times superficial, and rarely crystallized in perfect cubes 
with convex faces *j in perfect octahedrons, or in six sid- 
ed prisms, terminated by a three-sided pyramid, set on 
three of the lateral edges. Crystals small ; surface 
smooth and shining 5 internal lustre strongly glimmer- 
ing or shining ; fracture rhomboidal or even, fragments 
rather sharp-edged. 

Colour lead-gray, iron gray, or yellowish, but some- 
times the colour of tempered steel when tarnished j streak 
shining or resplendent j soft, and easily frangible. Spec, 
gray. 4.81 to 5.338. 



Constituent Parts. 
Copper, 

\Sulphur, 

Iron, 

Silica^ 



KlaprotiK 

78-5 

18.5 



2-25 

•75 



100.00 



Subspecies 2. Foliated Vitreous Copper Ore. 

Exter. Always found massive or disseminat- 

ed, rarely superficial^ fractiu’e foliated ^ fragments bluut 
edged. 

Colour similar to the former, appraadhing a little 
more to fawn or yellowish brown. 

Constituent Parts. KJaproth. 



Copper, 


50 


Sulphur,. 


20 


Iron, 


25 


Loss^ 


5 




100 



Chem. C/^ err .—Vitreous copper ore is often fusible 
in the flame of a candle, and it melts easily before the 



A L O G Y. 



blow-pj^ and yields a button of oeppia^ wvelopdi in . 
a blackish slag j heated with borax, gives it a green co- ua 
lour, and digested in a solution of ammonia, changes it 
to a fine .blue. 

Localities^ &c.— Vitreous copper ora » accompanied 
by qoartE, calcareous spar, heavy spar, and the other 
ores of copper j and is common in Siberia, Hiingar), 
Norway, Germany, and Cornwall m England. 



3. Species* Varjlegated Copper Ore. 

Purple Copper Orr, Kirwan, ii. 142. La Mine de Cmm 
Panachee, Brochant, ii. 166. Cuityre Pyriteux llc^ 
patique^ Hauy, iii. 536. 



Exter. C^or.— Foond massive, disseminated, or super- 
ficial, and sometimes, it is said, crystallized in ocUk- 
drons ; internal lustre shining j fracture conchoidal, or 
somewhat uneven \ fragments rather sharp-edged. 

Colour reddish yellow, violet blue, azure bine, and 
greenish •, several colours exist on the same specinien, 
giving it a variegated appearance, from whicli it has 
the name *, streak shining j powder reddkh j soft, and 
easily frangible. 



Constituent Parts. Klaproth. 



Copper, 

Iron, 

Sulphur 

Oxygen, 

Loss, 



63-7 

12.7 

19. 

4-5 

.1 



18 

19 

5 



100.0 100 

^ Localities^ &c.— Variegated copper ore is accempa- 
nied by quartz, calcareous spar, bituminous marly schb- 
tus, and other copper ores ; and is found in Saxony, 
Hungary, Sweden, Siberia, and England, 

4. Species. Copper Pyrites. 

Id. Kinvaa, ii, 140. Id. Brochant. ii. 169. /(/.Haul, 
iii. 529. 

Exter. C^or— Found massive, disseminated, some- 
times superficial, more rarely in imitative farms, asden- 
dritical, &c, but often crystallized. Forms are, the te- 
trahedron, which is either perfect, or with its four angles 
truncated, giving it the appearance of a si x-^sided tables 
the perfect octaliedron, the summit terminated by a 
line } a double crystal formed of t w tetrahedrons base 
to base, the angles of the bases being slightly truncated, 
produce three re-enteiing angles, an4 the lateral faces 
tluree sali^t angles. Crystals are small j surfacesmooth, 
shining \ internal lustre shining or resplendent 3 fracCBiv 
often uneven, sometimes conchoidal, fragments rather 
sharp-edged. 

Colour in the fresh fraeture, lunss yellow, sometimes 
gold yellow, and steel grayj sometimes with varie- 
gated coloiirs j soft or semi-bard 5 brittle. Spec. grav. 
4.08 to 4.3. 

^ Chem. Char .—Before the hlow-pipe it decrepitates ; 
gives out a sulphureous odour \ fuses into a black glo- 
bule, and the heat being continued, metallic copper ap- 
pears. Borax heated with it acquiras a green t®* 
lour. 

This 
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This ore of copper Is composed of sulphur, copper, 
tiMi. and iron in variable proportions, and sometimes also a 
■V— 'small admixture of gold or silver. 

LocaHties^ &c.— This is a very common copper ore. 
It is equally found in primitive and stratiform moun- 
tains, eitlier in veins or in beds, and sometimes in 
great abundance \ in Saxony, .Hungary, Sweden, 
France, and England. 

5. Species. White Copper Ore. 

Id. Kinran, ii. 152. Id. Brochant, ii. 173. 

Ester. Char . — Found massive or disseminated *, in- 
ternal lustre weakly shining-, fracture fine-grained, 
Uneven *, fragments rather sharp-edged. 

Colour between silver white and brass yellow ; semi- 
hard j brittle. Spec. grav. 4.5. 

Chm. Char . — Before the blow-pipe it gives out a 
while fume, with the smell of arsenic, and melts into 
a myish black slag. 

This ore is said to be composed ^of copper, iron, ar- 
senic, and sulphuT. 

6. Species. *Grat Copper Ore. 

id, Kirwan, ii. 146. ir/. Brochant, ii. 175* Hauy, 
iii. 537. 

Ester. Char .—^ ound massive or disseminated, super- 
ficki, and often crystallized in regular tetrahedrons, 
which are rare ; or having all the edges truncated, or 
berelled, sometimes slightly, and sometimes strongly \ 
or having each of its angles surmounted by a three-sid- 
ed pyramid, set on the lateral faces, with some other 
modifications. Crystals of various sizes \ surface 
smooth, shining; internal lustre between glimmering 
and resplendent ; fracture uneven, or coochoidal ; frag- 
ments rather shoirp-edged. 

Colour steel gray of various shades, lead gray, and 
the tarnished colours are often variegated ; streak black 
or brown ; semi-bard ; brittle. Specific gravity 4.44 
to 4.86. 

Chem. Charm — Before the blow-pipe it decrepitates, 
sad meks into a brittle metallic globule of a 'grayish 
rntwr^ giving wot a wiitte ftime, ai^ Comoiaaicating to 
home a yellowish red colonr. 

Constkmnt Parts. Klaprotli. 



Copper, 


16.25 


3 *- 3 « 


811^ or. 


10. 


11.5 


Antimony, 


16. 


34-09 


Silver, 


2.25 


14.77 


liron. 


•J3-75 


■ 3-3 


Leikl, 


34-5 




SiHca, 


2-5 




Alumina, 




0-3 


Loss, 


475 


4.68 




100.00 


100.00 



Localities^ Scc.^This mineral is most frequently 
found in veins m primitive mountains, accompanied 
by other ores of copper, as in .Germany, France, 
Sweden, Siberia, and in England. 



7. Sjiecies. Black Copper Ore. 
Id. Kirwan, ii. 143. Id. Brochant, ii. 180. 



MtlnlHc 
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Ester. CArir.— Found in the state of powder, with a 
dull appearance, and little coherence, sometimes in- 
crusting other ores of copper ; usually friable ; stains 
feels meagre. 

Colour brownish black, sometimes deep brown. 

Chem. Char . — Gives out before the blow pipe a sul- 
phureous smell, and melts with borax into a greenish 

slag- . 

It is supposed to arise from the decomposition of vi- 
treous copper ore and copper pyrit^, and contains 
sometimes from 40 to 50 per cent, of copper. 



8. Species. Red Copper Ore. 

Kirwan, il. 135. Id. BrocbaHt, ii. i8r. 

This is divided into three subspecies ; compact, folia- 
ted and capillary. 

Subspecies i. Compact Red CoWeR Ore. 

Ester. CAdr.— Found massive, disseminated, or su- 
perficial; lustre glimmering, semi-metallic ; fracture 
even, or slightly coochoidal ; fragments rather sharp- 
edged. 

Colour cochineal red, or lead gray ; opaque ; streak 
shining, of a brick red colour; semi- bard, and brittle. 

Subspecies 2 . Foliated Red Copper Ore. 

Ester. CAor*— Found massive, disseminated, or su- 
perficial, often crystallized in octahedrons, which are 
either truncated on the angles or edges ; in perfect 
cubes, wfaicli arc sometimes tnincated on the angles, 
and sometimes on the edges. Crystals small, nsnally 
aggregated ; surface smooth, shining ; internally shin* 
ing, or weakly shining, between metallic and adaman- 
tine ; fracture imperfectly foliated ; fragments rather 
sharp-edged. 

Colour similar to the former ; opaque, translucent at 
the edges ; crystals semi-transparent. 

Subspecies 3. Capillary Red Copper Ore. 

Fibrous Bed Copper Orr, Kirwan, ii* 137. Ee CuitTc 

Osidl Rouge CapiUaire^ Brochant, ii. 184. 

Ester. Char. — Found in small capillary crystals, 
which are disseminated in small bundl^, hr sometimes 
form a superficial incrustation ; lustre sbinuig and ada- 
mantine. 

Colour caYmine red, coefaineal or scarlet rod ; crjrs- 
tals translucent. 

Chem. jRed copper ore is easily reduced be- 

fore the blow-pipe without any odour ; entirely soluble 
in muriatic acid without effervescence, but effervesces 
in nitric acid ; by which means it may be distinguished 
from cinnabar, which is iasoluble, and from red silver 
ore, which dissolves with cfi’ervescence. 

The constituent parts of red copper ore are supposed 
to be copper and Oxygen, and not a carbonate of cop- 
per, as was formerly conjectured* 

Localities^ &c. — Red copper ore is found in various 
places accompanying the other ores of the same metal, 
F f 2 and 
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Metallic and particularly native copper. The crystallized varic- This species is divided into two subspecies, cirtliy 
Ores, ties are rare. and indurated. tra 



9. Species. Brick-red Coffer Ore. 



Subspecies i. Earthy Azure Copper Ore. 



Id. Kirwan, ii. 127. Id, Brochant, ii« 187* JSxfer, C^dr.— Rarely found massive, usually dlsseml- 

Of this also there are two subspecies, earthy and in- ^ated or superficial j composed of fine particles which 
durated. somewhat coherent j fracture earthy. 

Colour smalt blue, sometimes sky blue ) opaque*, 
Subspecies 1. Earthy Brick-red Coffer Ore. stains a little ^ soft or friable. 



Exter. Char , — Found massive or disseminated, or su- 
perficial, in the fiissures of other copper ores, composed 
of fine earthy particles slightly cohering \ dull, friable, 
and staining. 

Colour hyacinth red, reddish brown, brownish red, 
or yellow. 

Subspecies 2. INDURATED Brick-red Coffer Ore. 

Exter. Char,— Found massive, disseminated, or su- 
perficial •y lustre glimmering, or weakly shining ^ frac- 
ture imperfectly conchoidal, even or earthy ; fragments 
rather sharp-edged. 

Colour deep hyacinth red, brownish red, or deep 
brown *, streak shining *, soft, or semihard ^ brittle. 

Chem, CAor.— Before the blow-pipe it is infusible 
and blackens. 

The constituent parts of this ore are supposed to be a 
mixture of red copper ore, or oxide of copper, and 
brown oxide of iron, in variable proportions. 

LocalitieSy &c.— This ore is usually found accompa- 
nying red copper ore. 

10. Species. Emerald Coffer Ore. 

Hauy, iii. 136. Id, Brochant, ii. 511. 

Essen, C/iar.— Divisible into an obtuse rhomboid, 
whose plain angles are inland 69^. 

Exter, C 4 or.— Found crystallized in six- sided prisms, 
terminated by a three-sided summit, placed on the three 
alternate lateral edges \ lustre shining, vitreous \ frac- 
ture foliated \ cleavage threefold, parallel to the lateral 
edges of the summit. 

Colour emerald green \ translucent, or semi-transpa- 
rent ; semi-hard. Spec. grav. 3.3. 

Chem, Char , — Infusible before the blow-pipe, hut 
becomes brown, and tinges the flame of a candle yel- 
lowish green. 



Constituent Parts, 


Vauquelin. 


Oxide of copper. 


28.57 


Silica, 


28.57 


Carbonate of lime, 


42.85 


Loss, 


.01 
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, Localities^ &c.— This mineral is found in Siberia, in 
a inatrix covered with malachite. 



Subspecies 2. Indurated or Radiated Azure Cor- 
per Ore. 

Exter, CAnr.— Rarely found massive, sometimes dis- 
seminated, often superficial, or in imitative forms, 
as stalactitical, hotryoidal, &c. and also crystallized io 
rectangular four-sided prisms, terminated by four-sided 
acute pyramids set on the lateral edges ^ in oUiqoe 
four-sided prisms, with two broad and two narrow faas, 
with a four-sided pyramid set on the lateral faces j some- 
times the lateral edges are truncated, and the termina- 
tion is by a six-sided pyramid. Crystals usually small, 
and variously aggregated \ broad faces of the prisms 
transversely streaked; narrow faces longitudinally; 
lustre shining or resplendent, vitreous ; fracture radiat- 
ed ; fragments blunt-edged, or wedge-shaped. 

Colour light azure blue, Prussian or indigo blae ; 
translucent or semi-transparent ; streak sky blue j soft; 
brittle. Spec. grav. 3.4 to ^.608. 

Chem, Char . — Soluble with eflervescence in nitric 
acid ; nearly infusible before the blow-pipe, but is ea- 
sily reduced with borax, which assumes a fine green co- 
lour. 

Constituent Parts, Pelletier. 



Copper, 66 

Carbonic acid, 1 8 

Oxygen, 8 

Water, 2 

Loss, 6 



100 

Localities^ &c.— This variety of copper ore is not 
very abundant ; hut it accompanies the other ores of 
copper, and other metallic ores, as those of lead, zinc, 
and iron. It is found in Bohemia, Norway, Siberiii 
and in the different mines of lead and copper in Bri- 
tain. 

The earthy variety is found in superficial layers on s 
slaty marl in Hessia, and it is also found superficial bn 
sandstone in Thuringia. Sometimes the whole of the 
sandstone is impregnated with this earthy carbonate of 
copper, there called copper sand earthy or copper sand- 
stone, A similar sandstone, at Gourock near Green- 
ock in Scotland, was a few years ago dug out &r tie 
purpose of extracting copper.j 



zi. Species. Azure Copper Ore, or Carbonate of 
Copper, 

Bhe Calciform Copper Ore^ Kirwan, ii. iiQ, L'A- 
osur de Cuivre^ Brochant, ii. 190. Cuivre Carbonatd 
Blea^ Hauy, iii. 562. 



12. Species. Malachite. 

Id, Kirwan, ii. 13 1, Id, Brochant, ii. 197. 

This species is divided into two subspecies, fibrona 
and compact. 

Subspecies 
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Subspecies i. Fibrous Malachite. 



Cutvre Card(mat/ Vert Soyeux. Hauy, iii. 573. 

Exter, CAor.— Rarely mas-sWe^ sometimes disseminate 
ed, but often superficial, and in the form of small ca- 
pillary or acicular crystals gronped together in different 
forms; lustre shining, or when massive glimmering; 
iotemal lustre weakly shining, silky ; fracture fibrous, 
straiglit, or radiated ; fragments blunt-edged. 

Colour, emerald or apple green ; opaque ; streak of 
a lighter colour ; soft; brittle. 



Subspecies 2. Compact Malachite. 

Exter, Char . — Sometimes found massive, dissemi- 
nated or superficial, but most frequently globular, bo- 
tryoidal, stalactitical, &e. ; surface rough or drusy, 
sometimes smooth, almost always dull, and rarely shin- 
ing ; internal lustre doll or weakly shining ; fracture 
concboidal ; fragments rather sharp-edged or wedge- 
shaped. 

Colour emerald green, apple green, and blackish 
green ; opaque ; soft ; brittle. Spec. grav. 3.57 to 

CAffn.C^ar.— Decrepitates before the blow-pipe, an4 
blackelSs without fusion ; e&rvesces with acids ; co- 
lours borax green, and communicates a blue colour to 
the solution of ammonia. 



Constituent Farts. 


Klaproth. 


Compact Malachite. 


Copper, 


J8 


Caibonic acid. 


j8 


Oxygen, 


*2-5 


Water, 






100.0 



Localities^ &c.— Both the fibrous and compact ma- 
lachites are usually found in the same repository, and ac- 
companied with other ores of copper. They are fonud 
in Germany, hot the finest specimens are brought from 
Siberia. Scotland affords fibrous malachite in small 
quantity, as at Leadbills and in Shetland. Mala- 
chite is also met with in Cornwall and Derbyshire in 
England. 

Kff«..-.Malachite, when pure, is sometimes employ- 
ed as a pigment. The compact variety is susceptible 
of a fine polish ; which, with its beautiful and delicate 
colours, has brought it into much estimation for various 
ornamental purposes. 

The largest and finest specimen of compact malachite 
known, is in the cabinet of Dr Gkithrie at Petersburgh. 
It is 32 in^es long, 17 broad, and two inches thick. 
It is estimated, according to the account of Patrin, who 
describes it, at 20,000 francs, above 8ool. sterling. If 
we are rightly informed, this splendid mass of malachite 
was once offered to sale in Britain, but, having found 
no purchaser, was carried back to Russia. 

13. Species. Green Copper Ore. 
Mountain Grcen^ Kirw. ii. 134. Id* Broeb. ii. 203. 

Enter. Found massive or disseminated, but 
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usually superficial on other ores ; dull ; fracture con- Metallie 
choidal or uneven ; fi*agments blunt-edged. ores. 

Colour verdigris green, emerald green, sometimes 
sky blue, opaque, or translucent at the edges ; soft, or 
friable ; brittle. 

Chem. CAnr.— Becomes black before the blow-pipe 
without fusion. Colours borax green. 

Constituent Porlr.-— Supposed to be a mixture of oxide 
of copper, or according to others, a carbonate, with alu- 
mina and lime. 

Localities^ &c-~It is usually accompanied by gray 
copper ore, and some other copper ores, particular- 
ly with malachite, and sometimes with iroii ochre, 
alumina, and quartz. Found in Saxony, Hungary, 
and Siberia. 

14. Species. Ferruginous Green Copper Ore. 

This is divided into two subspecies ; i . earthy ; and^ 

2 . slaggy. 

Subspecies i. Eartht Ferruginous Green Copper 
Ore. 

Iron-shot Mountain Greeny Kirw. ii. 155. Id. Broch. 
ii. 205. 

Enter. Found massive, but most frequently 

disseminated ; dull, with an earthy fracture ; fragments 
blunt-edged. 

Colour light olive green ; soft, friable ; brittle ; mea- 
gre to the feel. 

Subspecies 2. Slaggy Ferruginous Green Copper 
Ore. 

Glassy Iron-shot Mountain Green ^ Kirw. 11 . 152. 

Enter. C 4 nr.— Massive, or disseminated ; lustre shin- 
ing, vitreous ; fracture conchoidal ; fragments sharp- 
edged. 

Colour deep olive green, sometimes black ; soft ; 
brittle. 

Constituent Seems to be a mixture of oxide 

of copper with iron ochre, in variable proportions. 

Localities^ &c. — Found along with other copper 
ores, and is accompanied by iron ochre, heavy spar and 
quartz. It is a rare mineral. Has been found in Sax- 
ony, and it is said in the Hartz. 

15. Species. Micaceous Copper Ore, or Arseniate of 
Copper* 

Olive Copper Ore^ Kirw. ii. i yi . Le Cuivre Arsenical^ 

Broch. ii. 208. Cuivre ArseniatS^ Hauv, Hi. 575. Ar* 
seniate of Copper^ Bournon, Phil. Tranii. 1 801 . p. 193. 

This species is divided into two subspecies, foliated 
and lenticular. 



Subspecies i. Foliated Micaceous Copper Ore. 

Enter* CAor.— Found massive, disseminated, or cry- 
stallized in oblique four-sided prisms, in six-sided prisms, 
in acute rhomboids, or in veiy small cubes. These cry- 
stals are also variously modined ; lateral faces streaked 
longitudinally ; lustre resplendent, pearly, or adaman- 
tine ; fracture foliated, sometimes conchoidal. 

Colour olive green, sometimes emeral . green, or ver- 
digris 
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Metallic di^ls green j translucent ^ crystals semitransparent i 
Qreg. soft. Spec. gray. 2,54. 

Subspecies 2. Lenticular Micaceous Copper Ore. 

Ex ter. CAar.— This variety is found crystallized in 
octahedrons, composed of two four-sided pyramids, with 
isosceles triangular faces \ crystals small ) external 
lustre shining ^ fracture foliateiL 

Colour sky blue, or verdigris ^reen \ scratches calca- 
reous spar; brittle ; easily frangible. Spec. gray. 2.88. 

C^or.— The crystals of these varieties decre- 
pitate before the blow-pipe, and give out the odour of 
arsenic. They melt into a grayish globnle, which, being 
treated with borax, yields a button of copper. 

Constiivent Parts. Vauqiielin. 



Oxide of copper. 


39 


Arsenic acid. 


43 


Water, 


17 


Loss, 


I 




100 



Localities^ &c.—» These varieties of copper ores are 
very rare ; and have been hitherto discovered only in 
the Carrarach mine, Cornwall, accompanied by brown 
iron ore and other copper ores. 

. Other arseniates of copper have been described by 
Boumon. In many respects they, resemble the prece- 
ding varieties. The spec. grav. which is 4.28, is consi- 
derably greater, and yet the proportions of the constitu- 
ent parts approach very near. 

Constituent Parts. Chenevlx. 

HnmatitifonB. Capinary. FoUattd. 



Oxide of copper, 


50 


51 


54 


Arsenic acid, 


29 


29 


30 


Water, 


21 


18 


16 


Loss, 


— - 


2 


• — 




• JOO 


100 


100 



Count de Boumon has described another, under the 
name of cupromaftial arseniate, which is alsa crystal- 
lized, has a spec. gray. 5.3, and the following are its 
constituent parts. 

Cheneviz. 



Oxide of iron, 27.5 

--copper, 22.5 

Arsenic acid, 33.5 

Silica, 3« 

jjWater, 1 2 . 

Loss, 1.5 
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16. Bpeeies. Muriate of Copper, ar Green Sand of 
Peru. 

Id. Broch. H. 149. Id, Broch. ii. 545. 

Char. JSa? ter*— -Found massive, or crystallized is very 
small six-sided prisms, bevelled at the extremities, or in 
small oblique mur-sided prisms, also bevelled at the 
extremities, but ^e sides corredpoudiog to the obtuse 
2 
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lateral edges 5 surface of the crystals smooth and re- 
splendent ; lustre adamautine ; fracture foHated; frag- \m, 
ments rather sharp-edged. 

Colour between emerald and leek green ; opaque ; 
crystals a little transparent; soft; streak j^e apple 
green. Spec. grav. 3.57 to 4.43. 

Chem. C!4ar.— Thmwn on bumiog coals, it coronro- 
ni cates a green colour to the flame ; soluble in nitric 
acid without eflervesccnce. 



Constituent Parts. 





Pron*t- 


Klaprotb. 


Oxide of copper, 




^ 

70.6 


73- 


Muriatic acid, 


10.6 


ii»4 


lO.I 


Water, 


12.8 


18.1 


16.9 




100.0 


100.0 


100,0 



Localities^ &c.— This mineral has beeq found in tbe 
sand of rivers, accompanied by quiortz, schorl, ct^pet 
^and iron ores, near Remolinos in Chili. It has alsi 
been found in a similar situation in Peru. 

Phosphate of Copper. — T his mineral has Iwo 
found massive, or crystallized in oblique six-sided pnams, 
with convex faces, lining cavities ; lustre resplendent, 
between vitreous and adamantine ; internal lustre siikj; 
fracture fibrous. 

Colour grayish black, but internally emerald green ; 
opaque ; streak apple green ; soft, or semibard. 

Constituent Parts. Klaproth. 

Oxide of copper, 68.13 

.. Phosphoric acid, 30.^5 

Xoss, .92 

100.00 

Localities^ &c.— This *^ineral lias been fonod 
near Bologne, along with malachite, in a white dmsy 
quartz. 

Copper Mines.— In addition to the history of copper 
ores now given, we shall just name some of the more 
4!elebratea copper mines in the world. The copper 
mines of Spain are situated on the frontiers of Portugal, 
and yield from veins of considerable thickness, yellow 
pyrites. France possesses copper mines in the Pyrenees, 
near Lyons, in Vosges, and in the neighbourhood of 
Savoy, in the department of Mont Blanc. There are 
extensive copper mines in Piedmont, which have been 
wrought to a very considerable depth. 

The copper mines of Cornwall in Lngland, whidi 
• are in primitive rooks, have been long celebrated. Tbe 
roost abundant ores are copper pyrites, accompanied by 
native copper, which latter, it is observed, is most usu- 
ally found near the surface. Tbe same mines yield aU 
tbe varieties of arseniate of copper. The Acton copper 
mines on the borders of the counties of Derby and Staf- 
ford are situated in limestone, io very dedioiogor nea^ 
ly perpendicular beds ; hut tbe richest copper miaes m 
£ngland are those of the island of Anglesea, i^crc is 
a mass of pyritous copper ore of immense thickn^ 
yielding from |6 to 40 per cent, of copper. Native 
copper is also frund near the sul^fiice, and immedntely 
under the turf. 
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The HBBci of CMiebftiie, in the county of 'Wicklow 
im, in IrdADd, ere eery considemblc. They are eitnnted 
*v^iiia primitive moontain, composed of flinty tdate and 
argillaceous schistos, which alternate with l^ds of stea- 
tites. 

lo Germany, Hungary, Sweden, Norway, and Sibe- 
ria, there are many extensive and valuable copper mines, 
lo the eastern parts of the Asiatic continent, in the island 
of Japan, in China, and in some of the islands of the 
Indian ocean, rich copper ores are abundant. 

Africa, in various places of that extensive region, 
aboonds with ores of copper, as in the mountains to 
the north of the Cape of Good Hope. ~ On tbo western 
coast of Africa, the natives dig out copper ore, and are 
acquainted with the mode of extracting it« 

In North America masses of native copper have been 
fouad, near Hudson’s Bay ; but the richest copper mines 
in the world are those of South America, and particu- 
larlj in Chili, from which masses of native copper of 
immense maraitude have been obtained. The cop- 
per mines of Peru and Mexico are also wrought to great 
advantage. % 

VI. IRON Genus. 

1. Specka. Native Iron. 

/t/. Kirw.'iL 156. Id, Brecbant, ii. 215. Id. ifauy, 

iv. 1. • / 

JSicier. CAor.— Found maMiye or Imuiched •j surfiace 
smooth, shining ^ internal lustre shining, metallic 5 fvac- 
im hackly ^ tragmeots rather sharp-^ged. 

Clour light steel gray, or silvery white ^ semi- 
hard j stre^ shining ^ perfectly ductile ^ flexible ^ bat 
not elastic. 

Locahius, &C. — The existence of native iron aa a 
terrestrial production still remains doubtful. It is said 
that it fats been found along with other ores of iron, in 
Stxn^and in Fiance. The only instances fully establisli- 
ed of the discovery of native iron, are those of the im- 
nwnse mass found by Pallas in Siberia, which amounted 
to no less than i68olb. or 15 cwt. and another of 3 cwt* 
v^icb was discovered by Robin de Celia in South Ame- 
rica 5 but these masses correspond so nearly with the* 
substances which arc certainly known to have fallen 
from the atmosphere, in their constituent parts, that 
it seems extremely probable they have had a similar ori- 
gin. But for a full account of this curious subject^ see 
Meteorolite. 

2. Species. Iron Pyrites. 

Marltai P^riteSy Kirwan ii. 76. Id. Brochant, il. 221. 
Per ndfurdj Hau}S iv. 65. 

Subspecies I. Common Iron Pyrites. 

Exter. GAor.*— Found massive or disseminated, super- 
hsial, or in inutative funns, and frequently crystallized. 
Tbe forms are, a perfect cube with plane or convex 
laces j or with truncated angles, or edges j or having a 
three-sided pyramid on each angle 5 the perfect octa- 
hedron, or truncated on all iu angles ; the dodecahe- 
dron with pentagonal faces^ or-with six opposite and pa- 
i^alJel edges truncated, or truncated on eight of its an- 
gles \ or the perfect icosahe*clroD, which is rare. 
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Crystals smaU, excepting the cobe, nod grouped to- 
gether \ surface smooth or streaked \ lustre shin kg, re- 
splendent^ klemal histre shining, roetallie^ fri^ure 
uneven \ sometimes conchoidal ^ fragments rather sharp- 
edged. 

Colour hrenze yellow, golden yellow^ semetimea steed- 
gray y opaque \ hard *, brittle \ rather easily frangible, 
opec. gray. 4.6 to 4. 83. 

Chem> CAor.— Before tbe blow-pipe it gives out a 
stroog sulphureous smell, and barns with a blukdi flame v 
a brownish globule is then obtained, which jb attnu^ted 
by tbe.maguet. 






MeulCc 

Ores. 



Constituent Parts., Hatchett* 



Sulphur,. 

Iron, 



47.85 

100.00 



52-5 

47-5 



100.0 



Seme varieties of common iron pyriteocontaia a mix- 
ture of gold, which k supposed to be accidental, ae the 
external characters are not aflacted by it, and it U osly 
recognized by chemioal analysis. These varieties are 
called auriferous pyrites. 

Subspecies 2. Radiated Irok Fyritbs. 

> 

Exter. CAnr.— Found massixT, or in different imita- 
tive forms, and also crystallized in small cubes or oc- 
tahedrons *y surface smooth or drusy ; lustre shining 
or resplendent ^ frpeture radiated ^ fiwgments wedge- 
shaped. 

Colour bronze yellow, lighter than the former ; some- 
times steel ^ray, and sometimes tarnished ^ hard ^ brit- 
tle, and easily frangible. 

Subspecies 3.^ Capillary Iron Pyrites. 

Exter, CAnr.-^Found in small, eapillary, or acicular 
crystals, having the appearance of flocks of wool j some- 
times the crystals ore acicolar or in a stellated form \ 
lustre shining or weakly shining, metallic. 

Colour* bronze yellow, approaching to steel gray. 

Subspecies 4^ Hkfatic Iron Pyrites. 

Exter. CAor.— Massive or disseminated, or. in difib- 
rent imitative forms, as stalactitical, cellular. Sec. ^ some- 
times crystallized in perfect six-sided prisms or in six- 
sided tables, which arc either perfect or bevelled on the 
terminal faces. Crystals small ^ sometimes smooth y. 
sometimes drusy ^ iuternal lustre gliminering, or weakly 
shining ; fracture even, or imperfectly conchoidal j frag- 
ments sharp-edged. 

Colour bFonze*yelIow, steel-gray, sometimes brownish^ 
or tarnished ^ streak shining 5; bard > brittle. 

Physical CAar.—Bj rubbing gives ont a sulphureous 
odour, and, according to some, the smell of arsenic. 

Constituent Parts. — According to some mineralogists 
this variety is composed of sulphur and iron, with a por- 
tion of arsenic. 

LocaiitieSy &c,— The first variety is universally dif- 
fused^ it is found in evei^ kind of rock,, and often in 
graat abundance. 

The second is rarer •, but is not uncommon in veins 
of lead and silver, and sometimes in nests in indurated 
marl. It is found in Saxony and Bohemia, in Derby- 
shire 
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Parti. 



Metallic 

Ores 



sliire IB £iiglAnd, and at Leadhllb and the island of 
Isl^ in Scotland* 

This variety is more subject than the first to decom* 
position. 

Capillary pyrites is only found in small quantity, as 
in Saxony, a^ Andreasbere in the Harta. 

Hepatic pyrites is only found in veins, particulariy 
those of silver and lead, accompanied with quartz, cal- 
careovs spar, and heavy spar, as in Germany and Sibe- 
ria, and at Wanlockhead in Scotland. 

Exposed to the air, this variety is extremely liable 
to decomposition. 

3. Species. Magnetic Pyrites. 

Id* Kirwan^ ii. 79. Id* Bfocbant, ii. 232. 

Exter, C^ar.— Massive or disseminated^ internal lus- 
tre shining or weakly shining ^ fracture uneven, rarely 
conchoidaJ ^ fragments rather sharp-edged. 

Colour between copper red and bronze yellow ^ when 
exposed to the air it becomes brownish or tarnished \ 
hard, or semihard *, brittle. Spec. grav. 4.51. 

Pkys* CAnr.— This variety of pyrites acts on the 
maraetic needle, but not very powerfully. 

C?iem, CAor.— Before the blow-pipe it gives out a 
slight odour of sulphur, and melts easily into a grayish 
black globule, which is attracted by the magnet. 

Constituent Parts* Hatchett. 



Iron, 

Sulphur, 



63-5 

36.5 



loao 



Localities^ &c.— Magnetic pyrites has been only 
found in primitive rocks, as in micaceous scbistus \ and 
is usually disposed in beds, along with other ores of 
iron, and accompanied by quartz, hornblende, and gar- 
nets. It is found in Saxony, Bavaria, Bohemia, and 
in Caernarvonshire in Wales. 

I 7 ser.— This, as well as the former species, is em- 

a ed for the purpose of extracting sulphur, or of ma- 
cturiug copperas, or sulphate of iron. 

4. Species. Magnetic Iron Ore. 

ilagnetic Ironstone^ Kirwan, ii. 158. Id* Brochant, 
ii. 235. Fer OxiduU^ Hady, iv. 10. 

This is divided into two subspecies, common and are- 
naceous. 



Colour iron-black, perfect black, or steel-gity *, stmk 
brownish black \ semihard, or hard ^ brittle ; xmt or tn. 
less easily frangible. Spec. grav. 4.2 to 4.93. 

Subspecies 2. Arenaceous Magnetic Iron Ore. 

Exter* CAor.— Found in rounded grains, from tbe 
size of millet to that of a nut, and sometimes in smill 
octahedral crystals \ external surface rough or weikly 
glimmering \ internal shining or resplendent \ fiacture 
eonchoidal \ fragments sharp-edged. 

Colour deep iron black, sometimes ash-gray. 

Phys, CAor.— Magnetic iron ore, as the naine im* 
ports, strongly attracts tbe magnetic needle, and iron 
filings \ to the compact varieties of this ore, in which 
this property was first discovered, the name of natonl 
magnet is given. 

Chem* CAor.— Magnetic iron ore becomes brown be< 
fore the blow-pipe, and colours borax dark green. 

Constituent Ports.— This is supposed to be an oxide 
of iron in considerable purity, as it yields from 80 to 
90 per cent, of metallic iron. 

* Localities^ &c.— Common magnetic iron ore is verj 
common in primitive mountains, particularly in those of 
gneiss and micaceous scbistus, where it forms very 
powerful beds, and even entire mountains. It is dis- 
seminated in crystals in chlorite scbistus, as in Corsica, 
and in basalt and greenstone, at Taberg in Sweda. 
FoundTin Saxony, Bohemia, and Italy, ^nd particular- 
ly in the island of Elba in the Mediterranean ; and in- 
deed is very universally distributed over every part of 
tbe globe. 

The second variety, or magnetic sand, is found b 
the beds of rivers, in a loose state, and sometimes im- 
bedded in basalt and wacken. It is found in those 
countries where the other ores of iron abound*, and 
also in tbe sand of many of tbe rivers within the torrid 
zone, as in Jamaica, St Domingo, &c. 

—Magnetic iron is wrought for the purpose of 
obtaining metallic iron. Most of tbe Swedish iron-ores 
belong to this variety, and furnish the iron which is so 
celebrated on account of its superior qualities, through- 
out Europe. 

Magnetic sand, where it is abundant, is also smelted 
as an iron ore. 

5. Species. Specular Iron Ore. 

Id. Broeb. ii. 242. Id, Kirw. ii. 162. Micaceous Iron 

Ore^ ibid. 284. Fer OligistCy Hauy, iv. 38. 

This species is divided into two subspecies, common 
And micaceous. 



Subspecies i. Common Magnetic Iron Ore. 

Exter. CAur.— Massive or disseminated, and often 
also crystallized in six-sided prisms, having a three-sided 
pyramid at each extremity, set on three alternate late- 
ral edges \ an oblique four-sided prism y a double four- 
sided pyramid, or perfect octahedron, which is some- 
times truncated on all its edges. Crystals of various 
sizes y faces sometimes smooth y those of the four-sided 
prism streaked transversely y lustre shining y internal 
lustre resplendent, or weakly glimmering y fracture un- 
even, sometimes eonchoidal or foliated y fragments ra- 
ther blunt-edged. 



Subspecies i. Common Specular Iron Ore. 

Exter, CAor.— Massive or disseminated, but roost 
frequently crystallized in double tbree-sided pymni<b, 
flattened, and the lateral faces of the one set on the la- 
teral edges of the other y the same pyramid with the 
angles at the common base truncated y in perfect cubei, 
having the angles truncated y or the cube consideivd w 
a double tbree-sided pyramid ^ or as a rhomboid, m 
which the summits are surmounted by an obtuse three- 
sided pyramid, set on the lateral faces y tbe same cube 
bevelled at each of the angles of the common basej 
in six-sided tables variously modified, or in perfect lenses. 
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of tlw crystals smootli, r^leiidept j in^- 
tigs. nal lostre weakly shining or resplendent ^ fracture un- 
ry^ ey^^inotimes concboidal or foliated > fragments sbarp- 

Colour steel-gray, bluish or reddish ^ Bometim^ with 
tunisiied colours j which are iridescent ^ streak dark 
cbmy-red ^ hard ^ opaque *, brittle. Spec. grav. 4.7^ 
to 5.21. 

CAcm. C^TT.— Before the blow-pipe it is infusible ^ 
but heated on charcoal becomes white, and melts with 
borax into a dirty yellow slag. 

Phi/s. Char. — Affects the magnetic needle, but does 
notattnct iron filings. 

ConstituaU Parts, — This variety is supposed to be 
a pretty pure oxide of iron, yielding from 60 to 80 per 
cent of iron. 

Of this sub^iecies two varieties have been formed, 
compict and foliated, depending probably on the ap- 
peaiance of the firactune. 



Subspecies 2. Micac£ous Iron Ore. 

Liter, CAor.— Massive or disseminated, or in thin 
six-sided tables, so grouped together as to appear cellu- 
lar ; surface sniootb, resplendent ^ internal lustre re- 
splendent fracture foliated \ fragments in tables. 

Colour iron-black, steel-gray, or dark red ; in thin 
plates slightly translucent j streak dark cherry-red j se- 
mibard \ brittle. grav. 4.5 to 5. 

Localities^ &c.— These varieties are found in primi- 
tive mountains, in beds or veins, accompanied by other 
or^ of iron, and in such quantity in many places as to 
be dug out for the purpose of manufacture, as in Ger- 
many, France, Russia, Sweden, Siberia, and particularly 
in the islands of Corsica and Elba, wbich furnish the 
finest specimens of specular Iron ore for the cabinet. 

The latter variety is found in England, and some 
parts of Scotland. 

6. Species. Red Iron Ore. 

This is divided into four subspecies^ j. red irop 
frothy 2. compm^ 9 3- red haematites^ and, 4. red 
ochre. 



Subspecies 1. Red Iron Froth. 

Id, Brocb. ii. 249. Red Scaly Iron Ore^ Kirw. ii. 172. 

EiUr. Char . — Sometimes massive, and frequently 
superficial ^ lustre glimmering or sliinlug, usually com- 
]K^ of scaly friable particles which stain strongly ^ 
feels greasy. 

Coknr dark cherry-red, blood-red, brownish-red^ or 
eteel-gray. 

Chan. Char . — Blackens before the blow-pipe. 



Constituent Parts, 

Iron, 

Oxygen, 

Silica, 

AJamina, 



Hauy. 



66 . 

28.5 

4-25 

1.2s 



1 00.00* 

Localities, rare mineral, -usaally incnisting 

other ores of iron. Found in Germauy, and iu. Corn* 
vail and at Ulverstone in Lancashire in England. 

VoL. XTV. Part L + 
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Subsped^ 2 . Coi^EACT Red Iron Ore. Ores. 

Id. Brocb. ii. 251. Id. Kirw. ii. 170. ' 

Exter. CAaf.— Ma^ive or d^s^ounated. In imitative 
forms, as cellular, &c. or crystallized in perfect cubefg 
or four-sided pyrmids with truncated summits. Sur- 
faces of the cube smooth ^ that of the pyrapiids ron|^ 
and dul^ ^ internal lustre gUmmeriog \ fracture even, 
sometimes uneven or concboidal ^ fragments rsdbltr 
blunt-edged. 

Colour brownish-red, dark steel-gray^ sometimes 
blood-red ^ semibard ^ brittle, streak blood-red \ stains. 

Spec. grav. 3.4 to 3,8. 

Chem. CAor.— Infusible before the blow-pipe. 

Constituent Paris. Lampadins. 



Oxide of iron, 65.4 

Silica, 20.7 

Alumina, 9.3 

Oxide of manganese, 2. 7 

Loss, 1.9 



100.0 

Localities^ &c.— Found along with other iron ores, 
abundant in Cumberland and Lancashire, and various 
places of the world. 

Subspecies 3. Red Haematites. 

Id. Kirw. ii. 168. Id, Brocb. ii. 254. 

Exter. CAm*.— Massive, and in various imitative 
forms surface smooth or drusy ; internal lustre shining, 
or only glimmering } fracture fibrous } fragments wedge- 
shaped. 

Colour brownish-red, steel-gray, or blood-red j streak 
light blood-red ; hard or semihard ) brittle ^ stains. 
Spec. grav. 4.7 to 5. 

Constituent Parts , — It yields from 60 to 70 per cent, 
of iron, and contains, it is supposed, a portion of alu- 
mina, silica, and manganese. 

Localities^ &c.— 'Dns ore of iron is not very com- 
mon, although in some places it is very abundant, as in 
the west af England. It is disposed in veins and beds, 
accompanied by the former variety. 

Subspecies 4. Red Ochre. 

Id. Kirw. ii. 171. Id. Brocb. ii. 256. 

Exter. CAor.— Found massive, disseminated, or su- 
perficial 5 dull j fracture earthy. 

Colour between blood-i*ed and brownish-red j stains 
much \ soft 'y often friable. 

Localiticsy &c.— Tliis variety usually accompanies 
the former, and is a very fusible iron ore.^ 

7. Species. Brown Iron Ore. 

This IS divided into four sobspecies \ i. brown iron 
froth *y 2. compact \ 3. brown haematites ^ and, 4. brown 

ochre. 

Subspecies i.'»BRCWNfIH^- Ffimr. 

Brown Scaly Iron Ore, Kirw- ii. 166. Le Efsetitkihjn 

bruny Brocb. ii. 258, 

G g ExUr, 
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MetaHie Exter. Ciar,~Ma8tiYe or disscmuiated, often snper- 
Or ei. ficia), or spumifonB \ otronglj glimmering or shining \ 
ftactore foliated or compact* 

Colour between brown and dull gray ^ very soft ; al- 
most friable; stains; feels greasy; nearly swims on 
water. 

Chem. CAor.— Blackens before the blow-pipe with- 
ont fusion. 

Localiiies^ &c.— Accompanieo other iron ores, as in 
Saxony, but is rare* 



Subspecies 2* Compact Brown Iron Ore* 



Massive or disseminated, sometimes in 
diffierent imitative forms ; dull, or rarely glimmering ; 
fracture smooth, earthy, or conchoidal. 

Colour clove brown,, or brownish yellow ; streak yel- 
lowish brown ; semihard ; brittle. Spec. grav. 3.07 to 



Eocalittes^ &c.— In veins or beds, accompanied by 
other iron ores, in various parts of the world. 



Subspecies 3. Brown Hjem atites* 

Id. Kirw. il. 163. Id. Broch. u* 261* 

ExUr. CAor.— Massive, but most frequently in dif- 
ferent imitative forms ; surface smooth, granulated, 
rough or drusy ; lustre shining ; internal lustre glim- 
mering or weakly shining ; fracture fibrous ; fragments 
splintery or wedge-shapd* 

Colour clove brown ; blackish brown, sometimes yel- 
low, and sometimes with tarnished colours ; opaque ; 
strt^ yellowish brown semihard ; brittle* Spec. grav. 
3.78 to ^02* 

LocaUties^ &c.'— Always accompanies the preceding 
variety, but in smaller quantity. 
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Chem. CAor.—Befbre the blow-pSpe it blackeMnitli- 
out fusion. ' tA 

ComtitutrU Purtr.-^According to Bergman, 
neral contains equal pmrts of carbonate of liim and of 
iron, with abont one-fonrth of manganese. 

LocaHtus^ &C.— Found equally in primitive and stn* 
tiform rocks, and always accompanied by calcarhiQi 
spar, and other ores of iron, as in Saxony, France, Bn* 
tain and Ireland. 

9. Species. Black Iron Ore. 

Id. Elirw. ii. 167. Id. Broch. ii. 268. 

This species is divided into two subspecies : i. coo* 
pact ; and 2. black haematites. 

Subspecies i. Comtact Black Iron Ore. 

Exter. CAor.ii— Massive, or in varioos imitative hms; 
surface rough or dull ; internal iostre glimmering ; hic* 
ture flat conchoidal ; fragments sharp-edged. 

Colour between steel gray and bluUh-black ; seoi* 
hard ; brittle. 

Subspecies 2. Black Hematites. | 

Exter. f 7 Aar.— Massive or kidney-form ; intern! 
lustre glimmering and shining ; fracture fibrous, sook* , 
times even ; fragments wedge-shaped. { 

Colour steel gny* 

Constituent This ore is supposed to content 

larger proportion of manganese, with alumins sod liflN} 
than other ores of iron. 

Localities^ &c.— Found in veins in primitive mom- 
tains, and sometimes also in stratiform mountains, ic* 
companied by brown and sparry iron ore. 



Snbspecies 4. Brown Ochre. 

Id. Kirw. IL 167. Id. Broch. iL 263* 

Exter. CAor*— Massive or disseminated ^dull ; firao- 
ture earthy ; fragments blont-edgcd. 

Cokrav yellovrish brown, or ochre yellow ; soft y 
sometimes friable ; stains more or less. 

Localities^ &c*— Always accompanies compact brown 
iron ore, and is therefore found in similar places. 

8. Species. Spakrt Iron Ore. 

Id. Brochant, iL 264* Id. Kirw. ii. 15)0. 

Exter. CAor.— -Massive, disseminated, sometimes with 
impressions, and often crystallized^ Its forms are, 
the rhomboid with plane or convex faces, or having two 
opposite angles strongly tmneated ; and the lens, the 
vquiangnlar six-sided prism, or the simple or doable 
four-sided pyramid. Crystals small; surface smooth, 
sometimes dmy, soitfCtimes a little rough ; lustre shin- 
ing and somewlMit metaUic ; internal lustre sbioing, rare- 
\j resplendent, between pearly and vitreous ; fr^nre 
foliated; fragments rfaoml>oidal.. 

Colour yeHowisb gny, grayish white, and exposed to 
^ air, blackish brown, or with tarnished colours; 
aometunes translocent at the edges ; those of a dark co- 
kur, opaque ; semihard, or soft ; brittle* S^c* grav. 
3.6 to 4. 



lo* Species* Argillaceous Iron Stoke. 

This is divided into six subspecies: J. red chalk j 
2* columnar argillaceous iron stone; 3. granular j -4* 
common ; 5. reuiform ; and, 6* pisiform* 

Subspecies i* Bed Chalk* 

Id. Broch. il. 271* 

Exter. CAor.— Massive ; fracture slaty ; lustre glia* 
roering ; cross fracture earthy, dull; firagmeotsio plated 
OP splintery. 

Colour brownbh red, black or blood red; streak 
blood red ; writes and stains ; soft ; a^ieres to the 
tongue ; feels meagre. Spec. gnv. 3.13 to 3.93* 

CArnk CAar*---I>ecrepitat€8, and becomes black vheo 
exposed to a red heat. 

Localities^ &c.— Usually accompanies clay alate, ei* 
tber in thin beds, or in masses, as at Thalitter io He^ 
sia, where it is dug out in considerable quantity. It R 
also found in Bohemia and Saxony. 

Uses. — Employed as cnyons in drawing, ui 
this purpoOe it U dug out, rather tban aa an ore al 
iron. 

Red chalk, on account of the quantity of aloMS 
and other earths which it contains, was feimerly anas* 
ged in the argillaceous genus* ^ 



Digitized by v^ooQle 




fgtl MINER 

itt, SuU{ttcies 2. Columnar Iron Stoke. 

Kinr. ii. 176. Id. Broch. ii. 273. 

Mxter. Char.^Tound in angular or rounded pieces^ 
surface rough and dull ; fracture dull and earthy ^ com- 
posed of columnar distinct concretions, which are often 
a little curved, sometimes straight and articulated, and 
ireiy easily separated ^ surface of theconcretions rough 
and dull. 

Colour cherry red, blood or browinsli red •, streak 
blood red, sometimes yellowish brown ; soft j adheres 
Xo the tongue ^ feels meagre, and is a little rough. 

Locab’tieSf &c.— Usually met with In beds of clay, 
in stratiform mountains, and particnlarly in the neigh- 
bourbood of subterranean fires, by the effects of which, 
as it is supposed, it may have been produced. It is 
found in Bohenia and some/other places, where it is 
wrought as an ore of iron. 

Subspecies 3. Granular Iron Stoke. 

Id, Brodi. ii. Z74« Acinose Iron Ore, Kirw. ii. 177. 

Exter, assive, or constitoting the base of 

petrifactions \ strongly glimmering or weakly shining ; 
hacture uneven, sometimes slaty > mgments blont-edg^. 

Colour reddish and yellowish brown, or grayish 
black*, streak Idood red, or varying acco^ng to the 
coiour of the ore, usually soft or semihard* Specific 
gravity 2.673. 

£on9tkuent Parts. Lampadius. 



- Oxide of iroo, 


64. 




aj. 


'^Silaca, 


7 J 


Water, 


5 * 


Loss, 


•5 




100.0 



LoeaUUeSf &c.—> Is found only in stratiform moun- 
laias, as in Bohemia, Bavaria, and Switzerland. 

Subspecies 4. Common Iron Stone. 

££i'Kirw. ii. 1*73. Id. Broch. ii. 276. 

Exter. C^or.— Massive or disseminated, sooMtiroes 
cellular or boUyoidal> duU^ fracture earthy-} firag- 
nients rather shaup-edged. 

Cdour yellowish or bluish gray } yellowish brown, or 
brownish red} streak varies with the colour} soft} 
,brkde} adheres to the tongue} feels meagre. 

tjseatiHes, &c.— A common ore of iron in many 
places: of Siaxony and Bohemia, in Norway, and in 
England. It is connected with stratiform* moantainSy 
sitematiog with beds of clay slate. 

Subspecies 5. Beniform Iron Stone. 

Id. Broch. ii. . 278. Nodular Iron -Ore, Kirw. ii. 1 78. 

Eater. CAtt.— F ound in romfded or tnberculated 
.pirns, of a kidney-form figure } surface rough, covered 
with earthy particles } internal lustre fflimmetiog } frac- 
ture smooth or earthy } fragments ratMr sharp-edged } 
eomposed of lamellar and concentric distinct concretions, 
incloding a nodule which is nsnally moveable. 

Colour yellowish brown } streak the same > soft } 
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brittle } adheres to the iongue } feels meagre. Specific Metallic 
gravity 2.57. 

LocaliiieSj^ &c.<^Found in Bohemia, Saxony, Silesia, ^ ^ * 

and Poland, and in the coal couiRries of England and 
Scotland, and almost always in clay beds, sometimes 
accompanied with bituminous wood, in stratiform moun- 
tains. 

This variety was formerly called ceities or eagle-stone^ 
as it was supposed that the eagle carried it to its nest. 



Subspecies 6. PisiroRM Iron Stone. 

Id. Kirw. ii. 178. JdL Broch. ii. 280. 

Exter. Ckar^lo spbeiical or flattened particles, 
which are generally small } surface rough, dull} internal 
lustre glimmering or weakly shining } fracture smooth. 

Colour between brown and red } streak yello wish- 
brown } semihard } brittle. Spec. grav. 5.2. 

Constituent Parts. Vau^uelin. 



Iron, 


30 


Oxygen, 


18 


Alumina, 


31 


.Silica, 


H 


Water, 


6 



JOO 

&c.— This variety is found "in consider- 
able beds in stratiform mountains. It is. abundant ia 
France, Switzerland, and some parts of Germany. 

II. Species. Bog Iron Ore. 

This is* divided into three subspecies : . i. moggssy } 
2. swampy } and 3. meadow. 

Subspecies I. Mora^t^Bog Iron Ore. 

Id. Klirw. ik 183. Id. Broch. ii. 283. 

Exter Sometimes eaithy, sometimes in amow^ 

pbous, tuberculated,or corroded masses} fracture earthy. 

Colour yellowish-brown } stains } soft } friable } feds 
meagre. 

Subspecies 2. SwAMPY Iron Ore. 

Jif. Kirw. ii. 138. 

Exter. CAur.— >In amorphous masses,^ 1 iich are tu- 
berose or corroded } • dull or slightly glimmering } firac- 
ture earthy } fragments blunt-edged. 

Colour. dark yellowish-brown, blackish browp, or 
steel-gray} streiA light yellowish brown} very soft } 
brittle} heavier than the former. 



Subspecies 3. Meadow Iron Ore* 

Id. Kirw. ii. 182. /(/.'Broch. ii. 284. 

Exter^ Char,— In kidney-form, tuberose, often cor- 
roded masses } externally dull or rough } internal lustre 
shining, resinous } fracture coneboidd, or earthy when 
is is ddi } fragments rather Unnt-edged. 

Colour dark bladush-brown, or yelkwish^brown } 
streak yellowisfa-browa} soft and brittle. 

Constituent Parts.— Bog iron ore is an oxide of iron, 
combined with the phosphate of iroD| with some earthy, 
matters, as alnnikia and silica. 

G g 2 Localities^ 
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LoedlitieSy &c.— Bog iron ore is more abundant in 
tlie northern than in the southern parts of Europe. It 
is not uncommon in Poland, Prussia, Sweden, and in 
the Western islands of Scotland, as Jura and Islay. It 
is sometimes found in extensive beds, alternating with 
sandstone and clay. 

12. Species. Blue Earthy Ore. 

IcL Broch. ii. 288. Blue Martial Earthy Kirw. ii. 185. 

Native Prussiate of h'oriy of others. 

Exter. C^or.— Usually found slightly cohering, or 
loose, or friable ^ particles dull ^ stains, and feels 
meagre. 

Colour grayish'white, indigo blue, rarely smalt-blue. 

Chem. r/mr.— Becomes reddish-brown before the 
blow-pipe melts into a black globule •y easily soluble 
in acids. 

Constituent Parts.— It was suspected by Bergman, 
that this was a native Frusian bTue ; but according to 
Klaproth, it is composed of iron and phosphoric acid, 
with a mixture of alumina. 

LocalitieSy &c.— Found in small nests in beds of clay, 
or bog iron ore, as in Saxony, Russia, and Siberia. 

13. Species. Green Earthy Iron Ore. 

Green Martial Earthy Kirw. ii. 188. 

Ester. Char.— Found friable and superficial, rarely 
massive ) internally dull ; fracture earthy. 

Colour yellowish or olive-green 3 stains ) soil *y feels 
meagre. 

Chem. C^zr.— 'Becomes red before the blow-^pe, and 
then dark-brown, but without fusion. 

Constituent Parts.— \t is conjectured to be a com- 
pound similar to the former, but in different proportions. 

Localities y &c.-— Found in Saxony, in veins, and ac- 
companied with quartz and pyrites. 

14.. Species. Phosphate oF Iron. 

Id. Jour, de Physique, Iviii. 259. Ann. de Chim. 1 . 200. 

Exter, Char , — Found in rounded pieces, composed 
of capillary crystals, which seem to be four-sided prisms \ 
fracture radiated and divergent. 

Colour blue, from a blue powder coating the cry- 
stals, which are otherwise colourless \ semitransparent. 
Spec. grav. 2.5 to 2.6. 



Parti 

Ester. Char. — Massive ; surface earthy and dull in. einib; 
ternal lustre weakly shining, resinous ^ fracture compact tin ; 
or foliated. 

Colour dark reddisb-brown, or black *, opaque j se- j 

mihard } brittle streak dark red. Spec. grav. 3.956^ I 

Chem. Char , — Melts before the blow-pipe into a 1 
black enamel. 1 



Constituent Parts. 


Vauquelin. 


Oxide of iron, 


31 


Oxide of manganese, 42 


Phosphoric acid. 


27 




100 


LocalitieSy &c.— Found near 


Limoges. 


16. Species. Cube Ore, or Arseniate of Iron, 

t 


Id. Phi). Trans. 1801. p. 190. 





Ester. CAar.-^Found crystallized in small cubes, 
grouped together in a dnisy form ; crystals sometimes 
truncated on their angles \ surface smooth, shining ; 
lustre between resinous and adamantine \ fracture con* 
cboidal. 

Colour olive-green, yellow, or brown ^ transhicent} 
semibard 5 powder yellow. Spec. grav. 3. 

Chem. Char. —Boioto the blow-pipe froths up with 
the smell of arsenic, and melts into a yellowisb-gray me- 
tal lie globule. 

Constituent Parts. 

Vauquelin, Cbenetis. 

48 45*5 

18 31. 

4. 

2 

32 lo-S 

100 * 10C.0 

LocalitieSy &c.— -Found in the copper mines in Con- 
wall. 

17. Species. Arseni ATE of iron and Copper- 



Oxide of iron. 
Oxide of copper. 
Arsenic acid, 
Silica, 

Lime, 

Water, 



Constituent Parts. 





Cadet 


Xiau|!^er. 


Oxide of iron, 


42.1 


41.25 


Phosphoric acid. 


26.9 


19.25 


Silica, 


3 - 


1-25 


Alumina, 


5.8 


5 - 


Lime, 


9.1 




Water, 


* 3 * 


31-25 


Loss, 




2 . 




100.0 


100.00 



LocalitieSy &c.— This mineral is found imbedded in 
clay in the isle of France, and in Brazil. 

15. Species. Pitchy Iron Ore, or Phosphate f Iron ' 
OTid Manganese, 

Id. Broch. ii. 533. Jour, de Mines, N® 64. p. 295. 

3 



Id. Phil. Trans. i8oi. p. 219. 

Ester. C/iar.— Crystallized in four-sided rhomboiial 
prisms, with two edges very obtuse, and two very acute, 
terminated by an acute four-sided pyramid y edges of 
the prism are sometimes truncated. 

Colour bluish- white ; crystals semitransparent', semi- 
bard. Spec. grav. 3.4. 



Constituent Parts. 



Oxide of iron, 


27-5 


Oxide of copper. 


22.5, 


Arsenic acid. 


33-5 


Silica, 


3 - 


Water, 


12. 


Loss, 


1-5 




zoo.o 



LocalitieSy 



Digitized by 



Google 




irtL MINES 

&c.^Foand iu CornMll, in Siberia, and 

tioB Spain. 

28. Species. Chromate of Iron. 

. Jd, Broeb. ii. 534. Id. Haaj, iy. 129. 

Exter, Char. — Massive^j glimmering or weakly shin- 
ing ; fracture compact and uneven, or imperfectly fo- 

Colour grayish or bkekish brown ; opaque \ streak 
asb'gray \ smell earthy when breathed on^ hard. Spec, 
grav. 4.032. 

Chem. Infusible before tbe blow-pipe^ melts 

with borax, and colours it of a beautiful green. 



Constituent Parts. 



Oxide of iron. 


35 


Chromic acid. 


43 


Alumina, 


20 


Silica, 


2 




100 



Localities^ &c.— Discovered by Pontier in France, 
in tbe department of Var, and found in considerable 
abaodance in veins and nodules, in beds of serpentine ^ 
found also in Siberia. 

VII, LEAD Genus. 

1. Species. Galena. 
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the others only glimmering j internal lustre glimmer- Mktallio 
ing *, fracture even or conchoidal j fragments rather 
sharp-edged. * ^ ^ 

Colour lead or steel gray \ streak shining ^ stains y 
soft. Spec, grav. 7.44. 

Localities^ &c.-*This is a rare mineral. It is found 
along with common galena, in Saxony, and Other 
parts of Germany j in Derbyshire, where it is known 
by the name of slickenside^ and in the county of Dur- 
ham, w'here it is known by the name of looking-glass 
ore. 

2. Species. Blue Lead Ore. 

Id. Kirw. ii. 220. Id. Broch. ii. 203. 

Ester. Char . — ^Rarely massive, most commonly cry- 
stallized in regular six-sided prisms, which are often a 
little curved, and sometimes fascicularly grouped \ sur- 
face roughs longitudinally streaked^ lustre glimmerings 
fracture even. 

Colour between lead-gray and indigo blue \ opaque y 
streak shining^ soft, easily frangible. SpeciiEc gravity , 

5.46. 

Chem. ( 7 Aor.— Melts easily before ' the blow-pipe j 
burns with a bluisli flame, and a sulphureous odour, 
leaving a globule of lead. 

Its constituent parts have not been exactly ascertain- 
ed. Supposed to be a green lead ore, which has under- 
gone some change, but retaining its original form. 

Localities^ &c.— This ore has only been found in 
Saiy^ny, and also, it is said, in France and Hungary. 



This is divided into two subspecies ; common and 
compact galena. 

Subspecies 1. Common Galena. 

ff/.Kirw. ii. 216. Id. Broch. ii. 294. Plomb Sulfurdy 

Hauy, iit. 456. 

Ester. Massive, disseminated^ superficial, in 

bnitative forms, or crystallized in cubes, octahedrons, 
six-sided prisms, and six-sided tables \ all which are va- 
riously m^jfied by truncations and bevel ments on the 
edges and angles.' 'Crystals grouped or imbedded ; sur- 
face smooth, or drusy \ lustre from glimmering to re- 
splendent -y internal the sanoe \ fracture foliated \ frag- 
ments cubic, excepting the fine-grained galena. 

Colour lead-gray, sometimes tarnished, or iridescent \ 
soft •y easily frangible > stains a little. Spec. grav. 7.22 
107.58. 

Chem. Char . — Decrepitates before the blow-pipe, and 
fuses, giving out a sulphureous odour. 

Constituent Parts . — Composed of sulphur and lead in 
variable proportions, and generally a little silver, some- 
times antimony. The proportion of lead is from 50 to 
80 per cent. 

LocaJitieSy &c.— This is the most common ore of 
lead, and exists in all kinds of rocks, either in beds or 
veins. In many countries this lead ore is dug out to a 
great extent, as in Germany, France, and Bntain. 

Subspecies 2. Compact Galena. 

Id. Kirw. ii. 21 Id. Broch. ii. 301. 

ExUr. Char. — Massive, disseminated, kidney-form, 
« specular^ lustre of the specular variety resplendent j 



3. Species. Brown Lead Ore. 

Id. Kirw. 11. 222. Id. Broch. ii. 305. 

Exter. CAiir.— Rarely massive, commonly crystallized 
in equal six-sided prisms, or tbe crystals are acicular or 
capillary^ lustre glimmerings internal shining s frac- 
ture uneven. 

Colour reddish or clove-browns translucent at the 
edges s streak white s soft s brittle. Spec. grav. 6.6 
to 6.97. 

Cam. Char.— 'So efiervescence with acids s fiises 
readily before the blow-pipa, but is not reduced s cry- 
stallizes in small needles on cooling. 

Constituent Paris. Klaproth. 

* Oxide of lead, 

Phosphorie acid. 

Muriatic acid, 

Loss. 



LocaUtieSy &c.— Found along with white lead ore, 
quartz, and heavy apar, in IVance and Garmanyw 

4. Species. Black Lead Ore. 

Id. Kirw. ii. 221. Id. Broch. ii. 307. 

Ester. ( 7 Air.^JVfas 8 ive, disseminated, eelMar, but 
most frequently orystalliz/^ ih six^siddd prtBins, wkh 
equal or unequal sides, er bevelled at the extremity. 
Crystals small, irregularly grouped s smooth, and some- 
times longitudinally streaked s lustre shining ^ fracture 
tiasven. 

Cohrar 



78.58 

* 9-73 

1.65 

.04 

100.00 
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Colow grayish black ; opaque 5 streak grayish black j 
^ soft $ brittle. Spec. grav. 5.7. 

Chem, Decrepitates before the blow-pipe j and 

is then reduced to the metallic state. 



Constituent Parts, 

Oxide 6f lead; 
Carbonic acid^ 
Carbone, 

Water, 



Lampadius. 

78.5 

18. 

^•5 

2. 
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cent, «r only »t tlie e^gesj streak gKcnith ntof.n. .. 
brittle. Spec. grav. 6.909 to 6.941. ’ 

Chem, C&or^MelU easily before the blow-pipe, 

a grayish polyhedral globule, but without being rehi. 
ced ^ soluble m acids, without efi^oicence, but looe- 
times with difficulty. 

Constituent Parts. Klapi«!0i, 



100.0 



Localities^ &c-^Found in Saxony, England, and 
Scotland, frequently accompanying white lead ore. 

5. Species. White Lead Ore, or Carbonate of Lead. 

Id, Kirw. ii. 203. Id, Broch. ii. 309. Plomb Car» 

honatS^ Hauy, iii. 475, 

Exter, TAor.— Barely massive, commonly dissemi- 
nated, superficial, or crystallised in six-sided prisms^ in 
four- sided prisms ; in double crystals, composed of two 
four-sid^ prisms \ in oblique four-sided prisms, and in 
double six-sided praymids. These are variously modi- 
fied by truncations and acuminations on the edges and 
angles. They are also of various sizes, and variously 
group^ together : surface usually smooth, resplendent, 
sometimes rough or streaked 5 lustre shining, adaman- 
tine ^ fragments conchoidal, splintery, or fibrous. 

Colour white, yellowish, or ^yish white j transpa- 
rent or transluoont j refraction double. I^tecific gravity 
6.48 to 7.23. 

Chem. C!£ir.----Decrepitate9 before the blow-pipe, be- 
comes yellowish or reddish, and melts into a metallic 
globule y efiervesces strongly with acids. 



Oxide of lead. 


77.10 


80. 


Phosphoric acid. 


19. 


18. 


Muriatic acid. 


1.54 


X.62 


Oxide of iron. 


•10 




Loss, 


2.26 


• 3 » 




100.00 


100.00 



Constituent Parts. 



Localities^ "&c.— *Foimd in . veins along with otlxr 
lead ores, and generally near the top of the vein, is 
Germany, France, and Leadhills in t^otlaDd. 

7. Species. Red Lead Ore, or Chromate of Lead, 

Id. Broch. iL 318. Red Lead Spar^ Kirw. ii. 214. 

Exter. CAor.-— Barely massive, sometimes dissemioat- 
ed or superficial, but most frequently crystallitdi n 
oblique four-sided prisms with the extremity bevelH 
or the lateral edges truncated \ and in six-sided prisms, 
with two broad and two nairow. faces ^ lateral faces 
longitudinally streaked ; external surface smooth, shin- 
ing; fracture even. 

Colour aurora red, or hyacinth red ; translucent or 
semitransparent ; streak orange yellow ; soft ; brittle. 
Spec. grav. 5.75 to 6.02. 

Chan, CA^^— -No effervescence with acids ; decrepi- 
tates a little before blow-pipe, and nidts into a 
black slag. 



O^de of 
Cdrbonic acid, 
'Water, 



Klaproth. 

16 
' 2 

100 



SfacqiMrt. 


Constituent Parts. 


- VwuqneliD. 


73 


Oxide of lead. 


64 


*4 


Chromic acid, 




3 




■ 


100 




JOO 



Some carbonates of lead 'are also^oombmed with' a 
small portion of iron and earthy .mottars. • 

localities^ &c.-— Found in veins, accompanied by 

g ilena and ^ber lead ores, in Guemany, France, and 
ritain* 

6. Species. Green Lead Ore, or Phosphau of Lead. 

PUmh Phosphati^ Ibw, iii. 490. ‘ Id. Broch. ii. 3x4. 
Phosphorated Lead Ore, Kirw. iL (107. 

Exter. CAor.— .Massive oir disseminated, botryoidal or 
reniform, and often crystallized in six-sided prisms, trun- 
cated on all the edges, or on the terminal edges, or 
terminated by a six-sided pyramid ; in six-sided prisms 
with tbe^ lateral faces converging towards one of the 
extremities ; and in six-sided pyramids ; but this last is 
rare.' ^Surface smooth, shining ; interaal lustre weakly 
shining and resinous ; fracture uneven. 

Colour olive green, emerald green, yellow or 
brown j grayish, greenish, or yellowish white > translu- 

2 



' Localities j &c.— Found in veins at Beresof in Sibe- 
ria, accompanied by Other . ores of lead, some oiesof 
iron, and native gol^ 

A similar ore of lead, but of a brown colour, was 
brought from Mexico by Humboldt. 

.8. Species. Yzljlow Lead Ore, or 'MalpldtAe oj 
'^Lead. 

Id. BrocK ii. 322. YeUow Lead Spor^ Kirw.iL 2 i 3 * 
Hauy, iii. 498. 

Exter. CAar.^Rarely massive, usually crystallize*! 
in rectangular four-sided tables ; in perfect cubes, with 
plane or convex faces, or truncated on the termii^ 
faces, in obtuse octah^rons, truncated on the summit, 
the lateral angles, or lateraJ edges. Crystals small ; 
surface smooth and shining ; totcrnally shining ; lustre 
waxy ; fracture conchoid^. 

- Colour wax yellow, or honey yellow; tranihicrat, 
or only at the edges ; soft ; brittle. Spec. , grav- 5*4^ 

■ 0- 
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Ckem. C^.— 'Befiire the blow-pipe it decrepitates 
M strongly, and then lorits into a blackish-gray globule, 
ir^in wliicb are seen particles of lead. Soluble in nitric 
acid, tnd in fixed alkalies. 

Comtituent Parts. 



Macqnart. Hatchett. 
Oxide of lead, 6^.5 584 

Molybdic acid, 20. 38. 

Oxide of iron, - 2.x 

Silica, 4. .28 

Carbonate of lime, 4.5 — 

Loss, — 1.22 



100.0 100.00 



Loadities^ &C.— This ore of lead was first discover- 
ed at Bleyberg ro Carinthia j it has been since {bund 
in Saxony and France. 



^39 

be a mixture of oxide of lead, with a little oxide of Metallic 
iron, and some eartW matters. Ores. 

LocaHtisSy &c.— Found on tbc surface, or in the ca- * ' ^ 

vlties of other lead ores, in Saxony, France, Siberia, 
and at Leadbills and Wanloekhead in Scotland. 

XI. Species. Muriate of Lead. 

Exter. CAor.-^Massive, or crystallized in cubes, or 
flat six-sided prisms ^ external surface shining y inter- 
nal lustre resplendent, adamantine ^ firacture foHated. 

Colour between asparagus ^en and wine yellow ; 
semiiranspareDt ^ soft } not brittle $ streak doll, white* 

Constituent Paris. Klaproth. 

Oxide of lead, 55 

Muriatic acid^ 45 

100 
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9. Species. Native Sulfhate of Lead. 

Id, Kirw. ii. 2x1. Broch. ii. 325. Hauy, iii. 503. 

Exter. C^ir.-«Cry8tallized in irregular octahedrons, 
vbicii are variously truncated and bevelled.^ Crystals 
smooth and shining ) lustre shining and vitreous > firao 
ture compact. 

Colour snow wbitCi,. grayish or yellowish whke \ 
tnmslaoent ; semibard. Spec. grav. 6.3. 

Chem. C 4 or.— Reduced even in the flame of a can- 
Insoluble 4 n nitric acid. 

Constituent Parts. 

Oxide of lead. 

Sulphuric acld^ 

Water^ 

Loss, 



Localities^ &C.— Found on brown iron ore in thd 
island of Anglesea, and on galena in the veins at Lead- 
biUs and Wanloekhead in S^land^ 



Klaproth* 

70.5 

25 - 75 ' 

2.25 

*•5 



-100.00 



LocaEt&s^ &c.— Found in Derbyshire, and also, it 
is said^ in the mountains of Bavaria, but not crystal* 
lized. 



12. Species. Murio-Carbokate of Lead. 

Id. Bonmoirand Chenevix, Nith.- Jour. 4to. p. 2x9. * 

Exter. CAir.-— Crystallized in cubes, which are va- 
riously modified \ lustre shining,, adanuintine \ fracture 
foliated \ cross fracture conchoidal. * 

Colour straw yellow^ or clear white \ semitranspa- 
rent^ streak dull^ snow whiter easily scratched by 
carbonate of lead. Spec. grav. 6.065. 



Constituent Parts. Chenevix. 



Oxide of lead, 
Muriaiie acid. 
Oxide of lead, • 
Carbonic acid, 

Loss, 




Muriate of lead^ ' 59 ' 

Carbonate 'of lead, 40.' 



I 



X 



100 xoo 






10. Species. Earthy Lead Okz. 

Id. Broch. Ii. 327. Id. Kirwan, iL 105. 

nis is divided int 6 two subspecies ; I. finable^ and,* 
2. indurated. 

Sobspeciee x. Friable Lead Ore. 

^ Exter. Cfior.— This is composed of fine earthy par- 
ticles, which are dull, and have little coherence* 

Colour sulphur or ochre yellow, yellowisli or smoke 
gray I stains ^ &elt meagre. 

Subspecies 2. Indurated I^d Ore. 

Exter. Massive or disseminated ) dull 3, fiac- 

tore uneven or earthy. 

Colour of the former 3 opaque 3 streak lighter co- 
lour ; very sofr and friable. 

Easily reduced before the blow-pipe, 
Into a black sIm 3 e&rvesces a little with acids. 
CvmtUmisU Jrartt.~£arthy lead ore is supposed to 



Localities^ &c.i^Found in Derbyshire. 

13. Species. Arseniate of Lead. 

Id. Broeb. ii. 546.' 

Exter. CAir.— Disseminated sometimes in an earthy 
state, sometimes in- silky filaments, and crystnllited in 
small, double, six-sided pyramids. Dull, or weakly 
gtimnieriog 3 lustre silky. 

Colour citron or-greenish yeHow 3 very soft 3 friable; 

Chem. CAor.-— Before the blow-pipe is melts easily 
kito a globule of lead, and gives out the smell of gar- 
lic. 

Const. Porf;.-*-Conip09ed of oxide of lead and of a»> 
senic, with some oxide of iron and earthy matters. 

VIHf. TIN Gekusv j 

I. Species. Tin Pyrites. ’ 

Id. Kirw. ii. 200. Id. Broch. il. 332. 

Exter. CAor.~F ouud massive or disseminated 3 1 lis tre 

sbiohig', 
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MetolUe shimiig or treakly shming ^ fracture uneven ^ fragments 
Ore*, rather blunt-edged. 

Colour steel gray, sometimes braes or bronse yellow j 
semibard brittle. Spec. grav. 4.3 to 4.7. 

^ Chenu CAor.— Before the blow-pipe it melts easily 

into a black slag, but without being reduced, and gives 
out a sulphureous smell. 

Comtituent Parts. Klaproth. 

Tin, 34 

Copper, 36 

Iron, 3 

Sulphur, 25 

Earthy substances, 2 



100 



Localities^ &c.— This is a rare mineral, found on- 
ly in Cornwall, in a vein along with copper pyrites. 

2. Species. Common Tinstone, or i^^xide ^ Tin. 
Id. Kitw. ii. X97« id. Brooh^ ii. 334. Haay, iv. 137. 

Exter. (7Aor.— Massive, disseminated, in rounded 
pieces or grains, and often c^stallized in rectangular 
four-sided prisms, which are variously modified by trun- 
cations and bevehnents; in octahedrons, whi^ are 
rare \ in eight-sided prisipSi or in double octahedrons, 
which are so united by one of thek summits as to form 
a re-entering angle. Crystals of various sizes, always 
grouped together \ surface smooth \ lustre shining or 
resplendent^ internal lustre shining, between vitreous 
and resinous ^ fracture uneven. 

Colour brownish black, blackish brown, yellowish 
gray, or grayish white \ opaque, or semitransparent \ 
streak light gray ^ hard \ brittle. Specific gravity 6.3 
to 6.9. 

Chem. Cilnfk— Before the blow-pipe it deorepitates, 
loses its colour, and is paiiially reduced to the me^* 
lie state. 



1 

1 


Klaproth. 


Tin, 


77-5 


Iron, 


•2J 


Oj^rgen, 


21.5 


Silica, 


•75 




100.00 



LocalitieSj &c.— Found in Germany, in the East 
Indies, and particularly in Cornwall in England. It 
is not very universally distributed ^ but where it exists, 
it is deposited in granite, gneiss, micaceous scUstus, 
and porphyry ^ and either m masses, veins, or disse- 
minated in the rocks. 



A L O G Y. Part 

Cktm. CAar.— Becomes brownisb red befoee fin f Hfa 
blow-fMpe, then decrepitates stronriy, but is infusible, tie. 

Comt. Parts.— According to Iklaproth, it is con^ 
sed of 63 of tin in the 100, with a little iron tod 
arsenic. 

Localities^ &c. — Found ki Cornwall, in aUuvialhmd, 
where it seems to have been deposited in a stalactitical 
form, accompanied by common tin. 

IX. BISMUTH Genus. 

X. Species. Native Bismuth. 

Id. Kirw* ii« 264. Id. Broch. iL 343. Id. Hauy, h. 

184. 

Exter. CAtfr.— Rarely massive, bnt usually dissemi- 
nated in a plumose or reticulated form, and rarely crys- 
tallized, in small four-sided tables or cubes ; lustre sbio- 
ing or resplendent ^ fracture foliated. 

Colour silvery white, inclining to red 5 colours com- 
monly tarnished} soft) almost ductile. Specific griThf 
9.02 to 9.82. 

Chem. CAor.— Fusible almost m the flame of s 
candle ) by increasing the heat it is volatilized *, solu* 
ble with effervescence in nitric acid, and precipitated 
by water in the form of a white powder. 

Localities^ &c. — Bismuth is a rare metal, found io 
veins in primitive mountains, accompanied by calcarr* 
ous spar, heavy spar, and quartz, and commonly vitb 
gray cobalt, sometimes also with black blende and 01- 
live silver. Found in Saxony, Bohemia, France, and 
Sweden. 

2. Species. Vitreous Bisiiuth Ore. 

Sulphurated Bismuth^ Kirwan, ii. 266. Broebant^ 

ii. 346. 

Exter. CAor.— Massive or disseminated, rarely crys- 
tallized in small imbedded capillary prisms*, liRtrr 
shining or resplendent ) fracture radiated or foliated. 

Colour between lead gray and tin white ) stains • 
little ) soft ) easily frangible. Specific gravity 6.13 
to 6.46. 

Chem. CAar.— Easily fusible before the blow-pipe, 
with a sulphureous odour. 

Const. Por^s.— Composed of bismuth about 60 per 
cent, and sulphur with a little iron. 

Localities^ &c.— Found in Bohemia, Saxony, and 
Sweden, amt is usually accompanied by native bis^ 
routb. 



3. Species. OcRRE of Bismuth. 



3. Species. Grained Tin Ore, or Wood Tin. 

Id. Broch. ii. 340. Id. Kirw. ii. 298. 

Exter. Char . — Found only in small pieces, rounded 
or angular ) surface rongb ; weakly shining ) internal 
lustre glimmering j a little silky ) fracture fibrous j 
fragments wedge-shaped. 

G)lour hair brown of various shades ) streak yellow- 
ish gray ) hard and brittle. Spec. grav. 5.8 to 6.4. 



Id. Kirwan, ii. 265. J</. -Brochant, ii. 348- 

Exter. TAor.— Barely massive, ' commonly dissemi- 
nated on the surface of other minerals } inteinally glim- 
mering ) fracture uneven or earthy. 

Colour yellowish gray, ash gray, or straw yellsw, 
opaque ) soft ) sometimes even fr^le. Spec, giav. 

Char . — \ ery easily reduced before the blew • 
pipe to the metallic state ) effervesces with acids. 

Constituent 
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Constituent Parts, L«mpad!us. 

Oxide of bismutby 86.3 
< ■ » — iron, 5.2 

Cnrbooic acid, 4.x 

Water, 3.4 

Loss, I 



100.0 



A L O G Y. 

parent^ streak yellowish gray} semi-hard} 
Spec. grav. 4^ 

Constituent Parts, Bergman. 



241 

brittle. MetolKo 
Ores. 



Loeolities^ &c.— This mineral is very rai*e, and chief- 
ly found near Schoeeherg in Saxony, along with native 
bismoth } and also in Bohemia and Suabia. 



Zinc, 

Sulphur, 

Iron, 

Silica, 

Alumina, 

Water, 



44 

*7 

' 5 

24 

5 

5 

100 



X. ZINC Genus. 

X. Species. Blende. 

Id, Brochant, ii. 350. Id, Kirwan, ii. 237. Zinc 
Suljurd^ Hauy, iv. 167. 

This species is divided into three subspecies } yellow, 
brown, and black. 

Subspecies i. Yellow Blende.' 

Massive or disseminated, or sometimes 
crystallized in cubes or octahedrons, but they are so 
confused as to prevent the form being easily discovered. 
Surface smooth, resplendent; internal Instre resplen- 
dent, between adamantine and vitreous ; fracture foli- 
»tcd ; cleavage six-fold ; fragments rather sharp-edged, 
or assume sometimes a dodecahedral fturm, which Is the 
result of the complete cleavage. 

Colour dark sulphur yellow, olive green, or brown- 
ish red • translucent, sometimes semitnuisparent ; streak 
yellowish gray ^ semi-bard } brittle. Spec. grav. 4.04 
to 4.16. 

Chem, CAur.— Decrepitates before the blow-pipe, 
and becomes gray, but is infusible. 



Localities^ &c.— *Very common in veins of lead ort, 
in most parts of the world. 

Subspecies 3. Black Blende. 

Ester, CAar.— Massive, or disseminated, or crystal- 
lized like the former, whiclb it resembles in most of its 
characters. 

Colour perfect black, brownish black, or blood red ; 
often iridescent. 

Constituent Parts, Bergman. 

Zinc, 45 

Sulphur, 29 

Iron, 9 

Lead, 6 

Silica, 4 

Water, 6 

Arsenic, i 

100 

Localities f &c.~Found in the same places with the 
former. 



Constituent Parts, Bergman. 



Zinc, 64 

Sulphur, 20 

Iron, 5 

Fluoric acid, 4 

Water, 6 

Silica, X 



100 

Physical CAnr.— Most of the varieties of yellow 
blende become phosphorescent by friction in the dark. 

IjKaUties^ &c.— -Found in Saxony, Bohemia, Hun- 
gry and Norway, accompanied by lead, copper, and 
mm ores. It is rather a rare mineral. 

Subspecies 2. Brown Blende. 

Ester, Char, — Massive, disseminated, and sometimes 
crystallized in simple three-sided pyramids, octahe- 
drons, and four-sided prisms, which are variously modi- 
fied. ^ External lustre shining or resplendent } surface 
sometimes dnisy; internal lustre shining, between vi- 
treous and resinous } fracture foliated } cleavage six- 
fold. 

Colour reddish, or yellowish brown; colour some- 
times tamisbt d ; traasluceut, or opaque ; crystals trans- 

'V’xxr T% ^ T * * 



2. Species. Calamine. 

This is divided into two subspecies, compact and fo- 
liated. 



Subspecies i. Compact Calamine. 

Id, Kirwau, ii. 234. Id, Brochant, ii. 361. 

Char , — Massive or disseminated, cellular, or 
stalactitical ; dull ; fracture compact or earthy. 

Colour grayish white, yellowish, or reddish, or milk 
white; opaque; semi-bard or friable} brittle; stains 
sometimes. Spec. grav. 3.52, to 4.1. 

Chem, CAor.— -Decrepitates before the blow-pipe 
when suddenly heated ; is infusible. Forms a jelly 
with acids, and sometimes effervesces. 



t 



Constituent Parts, 



Benunan. TesnaiM. 
Oxifle of zinc, , 84 68.3 

Silica, 12 25 

Iron, 3 

Alumina, i 

Water, 

Loss, — 2.3 



Hh 



100 



100.0 

OxiJc 
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Metalffo 

Ores. 



Oxide of xinCy 
Carbonic acid, 



MINERALOGY. Part 

1748, in limestone ^ and at Alleroont in France, aberecUt^ 
Tenaant it is accompanied by other ores of antionmy and co- tioa. 

t ^ ■ ■■'■■■ » bait. '"nr 

64.8 65.2 

35.2 34.8 2. Species. Gray Ore of Amtimoky. 



100.0 100.0 



Another variety examined by the 


same chembt 


talned, 




Oxide of zinc. 


71.4 


Carbonic acid, 


^ 3-5 


Water, 






100.0 



From these analyses it appears, that calamines are 
very different, in their composition, consisting sometimes 
of oxide of zinc, silica, and water, and this variety 
forms a jelly with acids j others are composed of car- 
bonic acid and oxide of zinc, which effervesce in sul- 
phuric acid, but do not form a jelly *, a third variety is 
composed of oxide of zinc, carbonic acid, and water, 
constituting a hydro-carbonate of zinc, which is soluble 
with effervescence in sulphuric acid. 

Localities^ &c.«— Usually accompanied with iron 
ochre, and very often with galena, white lead, and 
other metallic ores. Found in Bohemia, Bavaria, 
France, and Britain, in some places in considerable a- 
bundance. 

Subspecies 2. Foliated Calamine. 

Id, Brochant, ii. 364. Kirwan, ii. 236. Hauy, iv. 

i6i. 

JEster, C/iur.— Found massive or disseminated, sta- 
lactitical, incrusted, or crystallized, in small four-sided 
tables, or in very small cubes with plane or convex 
faces, shining, or glimmerings lustre between pearly 
and vitreous ^ fracture radiateA 

Colour yellowish, or smoke gray j grayish, or yel- 
lowish white •, translucent or semitransparent } semi- 
hard^ brittle. Specific gravity 3.52. 

Chem. C^ar.— Becomes white before the blow-pipe, 
but is infusible, and does not effervesce with acids. 

Phys. C 4 ar.— Becomes electric by heat. 

Localities^ &c.— This variety accompanies the for- 
mer, lining its cavities, but Is less common. It is found 
in the same places. 

XI. ANTIMONY Genus. 

X. Species. Native Antimony. 

Id. Brochant, ii. 369. Id* Kirwan, ii. 245. Id* Hauy, 

iv. 252. 

Bxter* C 4 ar.— -Found massive, disseminated, or reni- 
form resplendent \ fracture foliated. 

Colour tin white ; but exposed to the air, grayish or 
yellowish *, soft 3 easily frangible. Spec. grav. 6.7. 

Chem. ( 7 Aor.— Before the blow-pipe it is very easily 
fusible into a metallic globule, which gives out fumes 
with the odour of garlic. 

Const. Parts * — Native antimony sometimes contains 
a small proportion of arsenic. 

Localities^ &c.-— Has only been found in two places : 
At Sahlberg in Sweden, where it was discovered in 

X 



Id* Brochant, ii. 371* Kirwan, ii. 246. Hauy, ir. 

64. 

This is divided into four subspecies ) compact, fs- 
liated, radiated, and plumose. 

Subspecies i. Compact Gray Ore of Antimony. 

Exter* C/ior.— Massive or disseminated^ sluning*, 
fracture uneven. 

Colour lead gray, or steel giay ^ soft \ not voy 
brittle ^ stains a little ^ streak shining. Spec. giiT. 
4.36. 

Localities^ &c.— lliis variety is rarer than tbe 
others, but is met with in Saxony, Hungary, aod 
Fraace. 

Subspecies 2. Foliated Ore of Antimony. 

Exter. CAur.^Massive or disseminated^ fracture fo* 
Hated. In other characters it resembles the other n- 
rieties, and is usually accompanied by the following. 

Subspecies 3. Radiated Ore of Antimony. 

Exter* CAnr.— -Massive, disseminated, and very often 
crystallized in acicular, often in capillary crystal^ ind 
in six and four-sided prisms variously modified *, suffice 
streaked longitudinally) internal lustre resplendent 
fracture radiated, straight, parallel, or divergent 

Colour similar to the preceding) soft) not very 
brittle. . Spec. grav. 4.1 to 4.5. 

Constituent Parts* Bergman. 

Antimony, 74 

Sulphur, ^ 26 

100 

Localities^ &c.— This is the most common ore of an- 
timony, and is found in Germany, France, and Swe- 
den. There is only one mine or antimony in Britain, 
which is in the south of Scotland, near Westeihal), io 
the neighbourhood of Langholm. 

Subspecies 4. Plumose Ore of Antimony. 

Exter* CAnr.— -Usually found in ci^illary ciystih, 
so interwoven, that they form a super&;ial covering to 
other minerals: these groups are externally weakly 
shining) internal lustre glimmering) firaeture fibrooa- 

Colour similar to the former, and sometimes tamislH 
ed brown or like tempered steef) opaque) soft) some- 
times almost friable ) brittle. 

Const. Pnrir.— Plumose antimony is composed of ml- 
pburet of antimony combined with arsenic, iroo, and 
accidentally a little silver. 

Chem. Char * — Before the blow-pipe this and the 
other varieties of gray antimony give out white fiimeSy 
with a sulphureous smell, and are almost entirely vola- 
tilized, or changed into a black slag. 

Localities^ &c. — Plumose antimony is found at 
Freyberg in Saxony, in tbo Hartz, and in Hungary. 

3. Specie?. 
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hrtl. 

haifieft. 3. Species. Black Ore of Antimony. 

Exter. CAir.— Found crystallized in rectangular 
four-sided tables, truncated on the edges or angles ) 
ciystals smooth 5 lustre shining^ fracture conchoidal. 

Colour iron black ^ soft. 

Localities, &c.— This species, which is also a sul- 
phuret of antimony, combined ph>bably with some 
other ingredients, is found in Cornwall. 

4. Species. Bed Ore of Antimony. 

U Kirwan, ii. 250. Id, Brochant, ii. 379. Anttmoine 

Hydrosuiford, iv. 276. 

Exter. CAor.— Massive or disseminated, but most 
commonly in capillary crystals j lustre weakly shining, 
ritreons ) fracture fibrous. 

Colour cherry red, brown, reddish, or bluish ; soft, 
almost friable > brittle. Specific gravity 3.7 to 4. 

CAem, CAor.— Before the blow-pipe it melts easily, 
and in nitric mcid a white powder is deposited. 

ConstitucTit Parts, Klaproth. 



XII. COBALT Genus. 

1. Species. White Cobalt Ore. 

Id, Kirw. ii. 382. Id. Brocb. ii. 386. 

Exter, CAor.— Massive, disseminated, reniform, and 
rarely crystallized in small four-sided tables, or in small 
cubes or octahedrons. Lustre weakly shining, or shin^ 
ing j fracture uneven. 

Colour tin white, but on the surface variable, and 
tarnished •, streak shining *, hard brittle. 

Chem, CAor.-^-Easily fusible ^fore the blow-pipe, 
emitting a dense vapour, with a smell of arsenic, and 
leaves a white metallic globule ; colours borax-blpe. 

Localities, &c.— Found in Norway, Sweden, and 
Saxony, in ^ds of micaceous schistus, along with red 
cobalt ore, quartz, and hornblende. Its composition is 
not known, but supposed to bo alloyed with some other 
metals. 

2. Species. Gray Cobalt Ore. 




Oxide of antimony, 


78-3 


Sulphur, 


19.7 


Loss, 


2. 



100.0 

Localities, Stc.— Found in Saxony and France, usu- 
ally accompanying gray or native antimony. 

5. Species. White Ore of Antimony. 

Muriated AtUimony,lLxswska,u. 151 . Antimoine Oxidi, 
Hauy, iv. 273. 

Exter. CAor.— Barely massive, usually superficial, in 
^vergent fibres, or crystallized in rectangular four- 
sided tables^ cubes, or four- sided prisms. Crystals ag- 
mgated \ smooth •, streaked longitudinally •, resplen- 
) internal lustre shining, between adamantine and 
pearly *, fracture foliated. 

Colour snow white, yellowish white, or grayish^ 
tianslucent; soft) brittle. 

^ CAem. CAor.— Crystals decrepitate before the blow- 
pipe, but in powder is easily fusible. 

^ Const, Parts.— Wns formerly supposed to be a mu- 
riate of antimony, but according to Klaproth, it is a 
pure oxide. The white ore of France, according to 
Vauquelin, .contains, 

Oxide of antimony, 86 

^ lead, 3 

Silica, 8 

Loss, 3 
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6. Species. Ochre of Antimony. 

Id. Brochant, ii. 383. Id. Kirwan, ii. 252. 

Exter, CAor.— Massive, disseminated, or in superjh- 
clal crusts, oir gray antimony ) doll ) fixture earthy. 

Colour straw yellow, or yellowish gray) soft ) friable. 

Chem. CAor.— Infusible before the blow-pipe ) be- 
comes white, and emits white fumes. Its constituents 
are unknown. 

Localities, &c.— In Saxony and Hungary, accom- 
p^ying gray and red antimony, and in the antimony 
.mine near Westerhidl, in the south of Scotland. 



Id, Kirw. ii. 271. Id. Broch. ii. 388. 

Exter. CAor.— Massive, disseminated, reniform, and 
botryoidal ) lustre shining ) fracture even. 

Colour light steel gray, or tin white ) surface steel 
tarnished ) streak shining ) semi-hard 4 brittle. 

Chem, Char , — Infusible before the blpw-pij^ ) emit- 
ting fumes and the smell of arsenic. 

Constituent Parts, Klaproth. 



Cobalt, 20 

Arsenic, 33 

Iron, 24 

Loss, 23 
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It contains also sometimes nickel and silver. 

Localities, &c. — Found in Saxony, France, Norway, 
and Cornwall in England, with other ores of cobalt. 

3. Species. Shining Cobalt Ore. 

Id, Bro^. ii. 390. Kirw. ii. 273. 

Exter, CAor.— Massive, disseminated, superficial, in 
various imitative forms, and crystallized in cubes and 
octahedrons, which are variously modified ) crystals 
small, smooth, and resplendent, rarely drusy) lustre 
shining ) firacture uneven, radiated, or fibrous. 

Colour tin white, commonly grayish, or yellowish 
tarnished ) hard ) brittle. Spec. grav. 6.3 to 6.4. 

Chem. CAor.- Before the blow-pipe it bums with a 
small white flame, and a white vapour, smelling strong- 
ly of garlic ) then blackens, and is almost i^sible 4 
soluble in nitric acid. 

Constituent Parts of crystallized shining cobalt from 



Tunaberg in Sweden. 


Klaproth. 


TMsaert. 


Cobalt, 


44. 


36.66 


Arsenic, 

Sulphur, 


55-5 


49. 


5 


6.5 


Iron, 




5.66 


Loss, 




2.18 




JOO.O 


loc.po 




Hh 2 


Localities, ' 
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Meullic Localities^ &c.— -This is the most common ore of 
Ores, cobalt; and it is usually accompanied by the other 
» ' * ores, and sometimes also by vitreous, red, and native 
silver. It is found in Bohemia, Saxony, Sweden, and 
Cornwall in Efigland, and usually in beds in primitive 
mountains. 

ore of cobalt is commonly wrought for 
the purpose of employing it in the preparation of the 
fine blue colour known by the name of smalt^ which is 
used in the nianufacture of porcelain, glass, and as a 
pigment. 

4. Species. Black Cobalt Ochre. 

Id, Broch. ii. 396. Kirw. ii. 275. Hauy, iv. 214. 

This is divided into two subspecies, friable and indu- 
rated. 

Subspecies i. Friable Cobalt Ochre. 

Exter, CAur.— Composed of particles which are 
more or less cohering ; stains a little. 

Colour brownish, bluish, or grayish black ; streak 
shining ; feels meagre. In other characters it agrees 
with the following. 

Subspecies 2. Indurated Cobalt Ochre. 

Exter, CAur.— Massive, disseminated, in imitative 
forms,, or marked with impressions ; dull, or weakly 
glimmering ; ' fracture earthy. 

Colour bluish black ; streak shining, resinous ; soft ; 
semihard ; rather brittle. Spec, grav. 2.01 to 2.42. 

Chem, Char,— Before the blow>pipe it gives out an 
arsenical odour, but is infusible. 

Its constituent parts are supposed to be oxide of co- 
balt, with some iron and arsenic. 

Localities, &,c.^Both varieties are found together, 
and accompanied by ores of silver, copper, iron, in 
Saxony, Suabia, and the Tyrol, as well as in France 
and Spain. 

5. Species. Browk Cobalt Ochre. 

Id. Broch. ii. 400. 

Exter. (?Aar.— Massive, or disseminated; always 
dull ; fracture earthy ; streak shining, resinous. 

Colour light or dark liver brown ; soft, almost fri- 
able ; very easily frangible. 

Constituent Part^.— ‘Supposed to be composed of 
oxide of cobalt and iron. 

Localities, See.— 'Found at Saalfeld in Thuringia, 
in stratiform mountains, and in Wirtemberg, in pri- 
mitive mountains, accompanied by other varieties of 
cobalt ochre. 

6. Species. Yellow Cobalt Ochre. 

Id. Kirw. ii. 277. Broch. ii. 401. 

Exter. Char. — ^Massive, or disseminated, or adhering 
to the surfaces of other minerals ; dull ; fracture earthy ; 
streak shining, resinous. 

Colour dirty straw yellow, or yellowish gray ; very 
soft or friable. 

Chem, Char.— Before the blow-pipe ii gives out an 
•dour of arsenic, and is infusible. ^ 

4 



Its constituents are supposed to be oxide of cobalt, 
and a little arsenic. tm. 

Localities, &c. — Found in the same places with 
former, but is rare. 

7. Species. Red Cobalt Ochre, or Arsemate of Co. 
bait. 

Id. Kirw. ii. 278. Broch. ii. Cobalt ArseniaU, Haoy, 
iv. 216. 

This is divided into two subspecies ; earthy and ra- 
diated. ; 

I 

Subspecies i. Earthy Red Cobalt Ochre. ' 

Exter. Char,—\n tbin superficial layers, or crusts; 
dull, or weakly glimmering ; fracture earthy. 

Colour peach-blossom red, rose red, or reddish white 
streak a little shining ; very soft, friable. 

Localities, &c.— Found in Bohemia, Saxony, France, 
and Norway. 

Subspecies 2. Radiated Red Cobalt Ochre, or 
Cobalt Bloom, or Flowers of Cobalt. 

Exter. Char. — Massive, or disseminated, rarely bo- 
tryoidal or reniform ; often superficial, and in small dru- 
sy crystals, whose forms are rectangular four-sided ta- 
bles, four-sided prisms, double six-sided pyramids, with 
different modifications. Crystals small and variously j 

aggregated, smooth and shining, sometimes i:esplen- i 

dent ; fracture radiated ; fragments wedge-shaped, or 
splintery. 

Colour peach blossom red, crimson red, or, Exposed 
to the air, brownish, grayish, or whitish ; translucent ; . 

crystals semitransparent ; soft ; brittle. ' 

Chem. CAur.— Before the blow-pipe becomes black- 
ish gray, giving out a feeble odour of arsenic, with- 
out any fumes, but is infusible. Colours borax a fine I 
blue. 

This species has not been particularly analysed, 
but is considered as a compound of cobalt and arsenic 
acid. I 

Localities, &c. — The same as the former, and alsoia | 
Cornwall in England, and along with copper ores at 
Alva in Scotland. 

8. Species. Sulphate of Cobalt. 

A saline substance in a stalactitical form, of a pale 
rose red colour and translucent, is found at Herren- 
grund near Newsohi in Hungary, which was at first sup- 
posed to be a sulphate of manganese, and afterwards a 
sulphate of cobalt. I 

This substance has been examined by Klaproth, who 
dissolved it in water^ added an alkali, and obtaioed a 
bluish precipitate, which coloured borax of a beautiful 
sapphire blue ; and with muriatic acid he obtained from 
it a sympathetic ink. 

XIII. NICKEL Genus. 

I. Species. Copper-coloured Nickel. 

Id. Broebant, ii. 408. Sulphurated Flichel, Kirw. ii» 

286. Nickel Arsenical, Hauy, iu- 5*8. Kupfer- 
nickel of the Germans. 

Exter. CAar.— -Massive or dissemioated.rarely retieu- 

bteiJ; 
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Sicft. kted \ shining, or weakly shining ^ fracture uneven, 
OB. sometimes concboidal ^ fragments rather sharp-edged. 

Colour pale copper red, whitish, or grayish ^ semi- 
baid ^ brittle. Spec. grav. 6.64 to 7*56. 

Chm, C^or.— Before the blow-pipe it jrives out the 
iuroes and odour of arsenic •y melts with difficulty into a 
slag, mixed with metallic particles. Solution in acids^ 
green. 



Constituent Parts. 


Sage. 


Nickel, 


75 


Arsenic, 


22 


Sulphur, 


2 


Loss, 


1 




100 



LocalitieSy &c.— Found in veins, in primitive and 
stratiform mountains, almost always accompanied with 
ores of cobalt, and often with rich silver ores. It is 
found in Bohemia, Saxon;, France, Spain, and Corn- 
wall in England. 

2. Species. Nickel Ochhe, or Oxide of Nickel. 

Id. Kirw. ii. 283. Broch. ii. 41 1. Hauy, iii. 516. 

Exter, CAar.— ^Usually disseminated and efflorescent 
on other minerals y composed of friable, loose, and slight- 
ly agglutinated particles. 

Colour apple-green of different shades 5 stains ^ feels 
meagre. 

Ciiem, Char . — ^Remains unchanged before the blow- 
pipe *y colours borax yellowish red, and is insoluble in 
nitric acid. 

Constituent Parts. Lampadius. 

Oxide of nickel, 67. 

- — - iron, 23.2 

Water, 1.5 

Loss, 8.3 

100.0 

Localities^ &c.— Found in similar situations with the 
preceding species. 

XIV. MANGANESE Genus. 

I. Species. Gray Ore of Manganese, or Oxide (f 
Manganese . , 

Id. Brochant, ii. 414. Id. Kirwan, ii. 291. Id. Hauy, 
iv. 243. 

This species is divided into four subspecies ; i. radi- 
ated y 2. foliated \ 3. compact *, and, 4. earthy. 

Subspecies i Radiated Gray Ore of Manganese. 

Essen. CAor.— Colours borax violet. 

Exter. CAar.— Massive or disseminated, or crystalli- 
zed in oblique four-sided prisms, or in acicular prisms 
frscicularly grouped together 5 the crystals are variously 
modified. Faces streaked longitudinally j shining or re- 
splendent ’y fractun radiated ) fragments wedge-shaped. 
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Colour steel gray, or iron black 5 streak black, with- Metallic 
out lustre 5 stains ^ soft > brittle. Specific gravity 3.7 Ores, 
to 4.7. ’ * 



Constituent Parts. Cordier and Beaunier*. *J<mr.dcs 

Mines, 





'From France. Germany. 


Piedmont 1^0. Iviii. 


Oxide of manganese. 


00 


82. 


86. 778- 


Brown oxide of iron, 


2. 




3. 


Carbone, 




•• 


^•5 


Carbonate of lime. 




7-5 




Barytes, 


1.5 


3* 


mm 


Silica, 


7-5 


7- 


s- 


Loss, 


5-5 


•5 


4*5 




100.0 


100.0 


100.A 


Of purer specimens by Klaproth. 




Oxide of manganese, 99* 25 




92.75 


Water, 


•*5 




7- 


Loss, 


•5 




•25 




100.0 


100.00 



Subspecies 2. Foliated Gray Ore of Manganese.. 

Exter. CAor.— Found massive, disseminated, or cry- 
stallized in small, rectangular, four-sided tables, fasci- 
cularly grouped \ lustre sluning \ fracture foliated. 

Colour similar to the former \ streak black and dull y " 
stains \ soft, and brittle. Spec. graV. 3.74. 

Subspecies 3. Compact Gray Ore of Manganese. 

Exter. Char . — Massive or disseminated, in angular, 
or botiyoidal, or dendritical forms \ lustre gUmmeriug^ 
fracture uneven, sometimes even or conchoidal. 

Colour steel gray, or bluish black ^ stains ^ semibard, 
or soft y brittle. 

Const. Parts — approach pretty nearly to those of the 
radiated variety. 

Subspecies 4. Earthy Gray Ore of Manganese. 

Exter. CAnr.— Found massive, disseminated, some- 
times superficial and dendritical \ dull j sometimes a 
little glimmering \ fracture earthy. 

Colour between jsteel gray and bluish blaek \ staina 
very much j very soft, often even friable j feela 
meagre. 

Constituent supposed to be the same as the 

former, but with a larger proportion of oxide of iron. 

Chem. (7Aor.— Gray ore of manganese is infusible 
before the blow- pipe, but becomes of a blackish brown 
colour *, gives a blue colour to borax. 

Localities y &c. — All the varieties of this species are 
usually found together, and chiefly in primitive moun- 
tains. The earthy ore of manganese almost always ac- 
companies sparry iron ore, and, other ores of iron. Man- 
ganese is found in considerable abundance in Saxony, 
Bohemia, France, near Exeter in England, and in A- 
berdeenshire in Scotland. 



2. Species. Black Ore of Manganese. 

Exter. CAnr.— Found massive, disseminated, or cry- 
stallized in small four-sided double pyramids, arranged 

in 
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Metallic row8 ; surface shining^ internal lustre weakljgUm- 
^Ores. niering j fracture imperfectlj foliated. 

' Colour ^jish black, and brownish black j streak 
dull, brownish red > soft } brittle. 

Localities^ &c.-— This species is of rare occurrence. 
It has been found in Thuringia, forming a crust on 
gray ore of manganese, and ^o, it is said, in Pied* 
mont. 

3. Species. Red Ore of Manganese, or Carbonate 
Manganese^ 

Extern C^r.— -MassI ve, disseminated, botryoldal, &c. 
or crystallized in flat rhomboids, or In very small pyra- 
mids or lenses. Surface of the crystals smooth \ duU, 
^r weakly glimmering ^ fracture uneven or splintery. 

Colour rose red, or brownish white ^ translucent at 
the edges j semihard ; brittle. Spec. grav. 3.23. 

Chem. C^or.— Infusible fieforc the blow-pipe j be- 
conies gra3rish black, and colours borax violet blue, or 
crimson red. 

Constituent Parts. Lampadius. 



Oxide of manganese, 48 

■ ■ iron, 2Ji 

Carbonic acid, 49 

Silica, .9 



lOO.O 

Localities^ &c.<^This species of manganese, which 
is rare, is found in Transylvania at O&nbanya, and 
particularly at Nagyag, where it constitutes part of the 
masses of an auriferous vein, from which the gold ore of 
Nagyag is obtained. 

XV. MOLYBDENA Genus. 

I. Species. Sulphuret of Moltbdena. 

I<L Brochant, ii. 432. Id. Kirwan, ii. 322. Id. Hauy, 

iv. 289. 

Exter. ^Aor.— Massive or disseminated, sometimes in 
plates, and rarely crystallized in equal six-sided tables; 
crystals small, imbedded, the lateral faces shining ; in- 
ternal lustre shining ; fracture foliated ; fragments ra- 
ther blunt-edged, sometimes in plates. 

. Colour lead gray ; opaque •, stains, and writes ; very 
soft, and easily frangible ; flexible iu <thin plates, but 
not elastic ; feels greasy. Spec. grav. 4.56 to 4.73*. 

Cbcnt.. CAor.— Infusible before tbe blow-pipe ; gives 
out a sulphureous smell ; nitric acid converts k to a 
white oxide, which is the molybdic acid. 



ALOGY. Parti 

found in Bohemia, Saxony, Sweden, France, snd£ag. 
land. ^ 

XVI. ARSENIC Genus. 

I. Species. Native Arsenic. j 

Id. Broeb. ii. 435. Id. Kirw. ii. 255. Id. Hany, iv, 1 

220 . ! 

Exter. CAor.— Massive, disseminated, in imitatiw 
forms, or with impressions .; surface rough or gruuli- 
ted; dull, or weakly glimmering ; internal lustre weak- 
ly shining ; fracture uneven, sometimes imperfectly fo* j 
hated ; fra^ents rather blunt-edged in plates. 1 

Colour light lead gray, tin-white or grayish black | 
when tarnished'; streak shining ; semihard ; very easilf ' 

frangible. Spec. CTav. 5.72 to 5.76. 

^ Chem. CAor.—- Melts readily ibefore the blow-pipe, 
riving out white vapour, with the smell of garlic; then 
%nrns with a bkiish flame, and is dissipated, leaving oo- 
4 y a whitish powder^ which is the oxide of arsenic. 

Constituent Parts.— Native arsenic is usually alloyej 
with a small portion of iron, and sometimes with a 

little gold or silver. 

Localities^ &c.— rFound in veins in primitive wood- 
tains, accompanied by ores of silver, lead, copper, qnsetz, 
aud earthy spars, in Bohemia, Saxony, and France. 

2. Species. Arsenical Ptrites. 

Jc/. Broeb. ii. 438. Id. l^irvs. ii. 256. Fer Arseni- ] 

to/, Hauy, iv. 56. 

This is divided into two subspecies, comnmn and ir- 
gentlferous. 

^Subspecies i. Common Arsenical Pyrites. I 

Ext^. C^r.— Massive, disseminated, often crystal- 
lized in oblique four-sided prisms, acute octahedrons, 
and lenses ; tbe prisms being variously modified on their 
angles, faces, and extremities. Crystals small ; lateral 
faces smooth, shining ; bevelled faces streaked trans- 
versely ; lustre shining ; fracture uneven. 

^lour silvery white, but usually tarnished yellow, oc 
bluish, and iridescent ; hard ; brittle. Specific gravi- 
ty 5.75 to 6.52. 

Phys. Char.—'Ry friction gives out die odour of gar- 
lic. 

Chem. CAor.— Before tbe blow-pipe rives out a white 
vapour with the odour of arsenic, t^ frames depositing 
a white powder ou cold bodies ; a reddish brown mat- 
ter, which is infusible, remains. 

Constituent Porl^.— Composed of arsenic, iron, and 
sulphur. 



Constituent Parts. 

Pelletier. Klaproth. 

Molybdic acid, 45 60 

Sulphur, 53 40 

.100 100 

Localities^ &c. — ^Always found in primitive moun- 
tains, in nests or nodulos, and very commonly in tbe 
neighbourhood of tin ores. It is also accompanied by 
wolfram, quartz, native arsenic, and fluor spar. It is 



Subspecies 2. Argentiferous Arsenical Pyrites. 

Exter. CAor.— Rarely massive, often dissemioated, 
and crystallized in small, acicufar, four-sided prisms ; 
lustre shining, or weakly shining ; fracture uneven. 

Colour tin-white, or silvery-wbite, usually tarnisbed. 

Localities^ &c.»- Arsenical pyrites is found in Bo- 
hemia, Saxony, and Silesia, in veins of primitive moBD- 
tains, or disseminated in the rocks. 

The second variety is found in similar places, and difr 
fers only from the first, in being combined with a small 
quantity of silver, which varies from i to 10 pereent. 

3. Specks. 
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3. Species. Orpiment. 

Id, Kit. ii. 260. Id, Brocb. ii. 444. Hauy, iv. 234. 

This species is divided into two subspecies, yellow and 
red 

Subspecies 1. Yellow Orfiment. 

Enter, rAor.— -Massive, disseminated, superficial, and 
oystallized in oblique four-sided prisms, bevelled at 
the extremity, or terminated by a four-sided pyramid, 
or in acute octabedrons. Crystals small, and confusedly 
aggregated; surfime smooth; that of the bevelment 
and pyramids finely streaked ; internal lustre resplend- 
ent, between resinous and adamantine ; fracture foliat- 
ed ; fragments in plates. 

Colour citron-yellow, golden -yellow, or aurora-red ; 
translucent ; in tbin plates, semitransparent ; soft ; flex- 
ible in thin plates. Spec. grav. 3.31 to 3.45* 

Chem, ( 7 Aor.— Gives out a blue flame before the 
blow-pipe, with white vapour, and the smell of arsenic 
and sdpbur. 
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greenish white ; opaque ; crystals translucent ; soft, or 
friable. Spec. grav. 3.706. 

Chem, CAar.-— Before the blow-pipe it gives out a 
white fume and a garlic odour ; burns with a blubh 
flame, and is entirely dissipated ; soluble in water and 
acids. 

Constituent Partf.— This is a pure oxide of arsenic, 
with an accidental mixture of earth. 

Localities^ &c.— A rare mineral, but is found in small 
quantity, along with native arsenic, and ores of cobalt, 
in Bohemia and Hungary. ' 

5. Species. Pharmacolite, or Arseniate of Lime, 
Id, Broch. ii. 523. Chaux ArseniatS^ Hauy, ii. 293. 

Ester, CAor.^Found in small capillary crystals ; 
lustre glimmering, silky ; fracture fibrous or radiated. 

Colour snow-white ; translucent ; very soft. Specific 
gravity 2.53 to 2.64. 

Chem, CAor.— Soluble in nitric acid with efferves- 
cence, and gives out the odour of arsenic before the 
blow-pipeiT 



247 

Metallic 

Owi. 





Constituent Parts, 






Kirwan. 


Westnimb. 


Arsenic, 


84 


80 


Sulphur, 


16 


20 



Constituent Parts. 

Arsenic acid. 
Lime, 

Water, 



Klaproth. 

50.54 

^ 5 - 

24.46 



100 100 

Localities^ See.— Usually found in stratiform mouff- 
tiins, accompanied by clay, quartz, and sometimes by 
red orpiment, in Transylvania, Hungary, and other 
places. 



100 . 00 ^ • An^yt. 

localities ^ &c.-— Found in a vein in primitive rocks, ^ 

accompanied by heavy spar and gypsum, near Wittichen 
in Suabia. It has also been found in France. 



Subspecies 2. Red Orpiment. 

Ester, CAar.— -Rarely massive, usually disseminated, 
or superficial, and often crystaDized in oblique four- 
sided prisms, with obtuse lateral edges, truncated, or 
berelled : crystals small, streaked longitudinally ; shin- 
ing or resplendent ; internal lustre shining between vi- 
treous and resinous ; fracture uneven, or conchoidal. 

Colour li^t aurora-red, scarlet-red, orange yellow ; 
translucent or semitransparent, often opaque; streak 
orange, or citron-yellow ; very soft : ^mewbat brittle. 
Spec. grav. 3.2. 

Chm. CAor.— Similar to the former. 

Constituent Parts , — According to some, the same as 
the preceding, hut with the addition of iron and silica, 
with a smaller proportion of sulphur. 

Localities^ &c.— Chiefly found in primitive moun- 
tains, as in Saxony, Hungary, France, and in the neigh- 
booriiood of ^tna and Vesuvius., 

4. Species. Native Oxide of Arsenic. 

Id, Kirw. ii. 258. Id, Broch. ii. 450. Id, Hauy, iv. 
225. 

Ester. Char , — ^Found superficial in an earthy form, 
Md friable, on other minerals ; rarely indurated, some- 
times bqtryoidal, or crystallized in capillary crystals, 
very small octahedrons, or four-sided tables; lustre 
glimmering or dull ; fracture earthy or fibrous. 

Colour snow-white, yellowish white, reddish or 



XVII. TUNGSTEN Genus. 

I. Species. Wolfram. 

Id, Kirw. ii. 316. Id. Broch. ii. 456. Scheelin Per- 

rugirU^ Hauy, iv, 314. , 

Exter, CA^.— Found massive, disseminated, or cry- 
stallized in six-sided prisms, and in rectangular four- 
sided tables, which are variously modified. Crystals 
not very small, usually grouped ; internal lustre shin- 
ing or resplendent ; longitudinal fracture foliated ; cross 
fracture uneven. 

Colour brownish black, or perfect black, sometimes 
tarnished; opaque; streak dark reddish brown ; soft^ 
brittle. Spec. grav. 7.1 1 to 7.33. 

Chem, CAnr.— Before the blow-pipe it decrepitates, 
but is infusible. 



Constituent Parts, 





Delbayart Wiegleb. Klaproth. Vaaquelin. 


Tungstic acid, 




3 J- 7 J 


46.9 


67. 


Oxide of manganese, 22 


sa- 




6.2 c 


Oxide of iron. 


*3 


il. 


31.2 


18. 


Silica, 








I. c 


Loss, 


- 


21.25 


21.9 


7.25 




100 


100.60 


100.00 


100.00 


Localities^ &c.- 


—Wolfram, which 


is a rare' mineral. 



is found in primitive mountains, accompanied by quartx, 

and 
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Metallic and tin ores, in BoUemla, France, and Cornwall in 
. , England. 

2. Species. Tungstate of Lime. 

Tungsten^ Kirw. ii. 314. Id. Broch, u.453. ScheeHn 

Cakaircy Hauy, iv. 320. 

Exter. Char, — Massive, disseminated, sometimes cry- 
stallized in regular octahedrons, which are sometimes 
slightly bevelled on the edges of the common base. 
Crystals usually small ; surface smooth, resplendent ; 
bevelled surface streaked transversely ; internal lustre 
shining or resplendent, resinous or adamantine; fracture 
foliated. 

Colour grayish or yellowish white ; translucent ; semi- 
hard ; brittle. Spec. grav. 6.06. 

Chem. Char. — Before the blow-pipe decrepitates, and 
loses its transparency, but is infusible. Reduced to 
powder, and digested with nitric or muriatic acid, it 



leaves a citron yellow residuum, which 


is tungstic 


acid. 






" Constituent Parts. Klaproth. 




Oxide of tungsten, 


77-75 


75-25 




- 


1.25 




- 


•75 


Lime, 


i*j.6 


18.7 


Silica, 


3 * 


*•5 


Loss, 


1.6 s 


2-55 




100.00 


100.00 



Localities^ &c.— This is a rare mineral, usually 
found in primitive mountains, accompanied by ores of 
tin, some iron ores, quartz, fluor spar, &c. in Sweden, 
Saxony, and Cornwall in England. 



XVIII. TITANIUM Genus. 

I. Species. Menachanite. 

Id. Brochant, ii. 468. Id. Kirwan, ii. 326. Hauy, iv. 

305- 

Exter . C 4 or.—— Found in small, detached, rounded 
grains ; surface rough, or weakly glimmering ; lustre 
shining, semi-metallic *, fracture imperfectly foliated. 

Colour grayish or iron black; soft or semi-hard; 
brittle. Spec. grav. 4.4, 

Chetn. C^or.^-Infusible before the blow-pipe ; co- 
lours borax greenish brown. 

Constituent Parts. 

Chenevix. 

'Oxide of titanium, 45-25 

— — — - iron, 51. 

Silica, 3.J 

Oxide of manganese, 2.5 



100.00 

Localities^ &c.— This mineral was first discovered by 
Mr Gregor, among sand, in tlie bed of a rivulet, in 
the valley of Menachan in Cornwall ; hence its name. 
It has since been found in the island of Providence, one 
of the Bahamas, and at BoUny Bay in New Hol- 
land, 



Klaproth. 

40 

49 

II 



100 
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2. Species. OcTAHEDRITE. CUaiSts 

' tia 

Hauy, iii. 1 29. /</. Brochant, ii. 548. 

tahedrite^ Saussure, Voyages, ^1901. | 

Exter. Char. — Found only crystallized, in elongated \ 
octahedrons with square bases, and truncated or aco- j 
minated ; crystals small and imbedded ; lateral faces 
streaked transversely; lustre resplendent, vitreous j 
fracture foliated. 

Colour steel gray, sometimes light indigo blue ; torn- 
lucent ; semi-hard ; brittle. Spec. grav. 3.85. 

Chem, Infusible before the blow-pipe, but 

melts with borax, which it colours gireen, and in cod- ^ 
ing, crystallizes in needles. 

Const. Parts. — It is chiefly composed of oxide of ti- 
tanium. 

Localities^ &c.— Has been found lining the carities 
of a vein, accompanied by quartz and feldspar, in \ 
primitive rock, in Daupbind in France. 

3. Species. Titanite, 

Id. Kirwan, m. 329. Le Ruthile^ Brochant, ii.470. 

Titane OxidS^ Hauy, iv. 296. Red Schorl of manj. 

Exter. CAor.— Found crystallized in oblique four- 
sided prisms, the lateral edges truncated ; sometimes 
these crystals are double, being united obliquely ; also 
in acicular and capillary crystals, imbedded and group- 
ed togetlier ; surface longitudinally streaked, shining *, 
internal lustre shining, adamantine ; fracture fidiated. 

Colour blood-red or reddish brown ; opaque, or trans- 
lucent; hard; brittle. Spec. 4. i to 4.24. 

Chem. Infusible before the blow-pipe, but 

loses its transparent, and becomes gray. 

Const. Par/r.— Composed chiefly of oxide of tita- 
nium. 

LocalttieSy &c.<»Found In Hungary, in gneiss, and 
imbedded in quartz. It has been found also in Switzer 
land, Spain, and France. 

4. Species. Nigrine. 

Kirwan, ii. 331. Brochant, ii. 474. Hauy, iv. 307. 

Exter. C/ior.— Disseminated, sometimes amorphous, 
often crystallized in oblique four-sided prisms, variously 
modified by truncations and bevelments. Surface smooth; 
lustre shining, or resplendent, between resinous and vi- 
treous ; fracture foliated. 

Colour dark brownish black, yellowish white or vio- 
let brown ; opaque, or translucent ; semi-hard. Spec, 
grav. 3.51 to 4.6. 

Chem. Char. — Infusible before the blow-pipe. 

Constituent Parts. 

Klaproth. Abilgaaid. 



Oxide of titanium. 


33 


58 74 


Silica, 


35 


22 8 


Lime, 


32 


20 18 


100 100 100 

Localities. &c.~Found in Bavaria, and at Arendal 


Norway. 
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5 * Species. Brown Ore of Titanium. 

This species in its cbrnracters so nearly resembles the 
preceding, that it may be considered merely as a varte« 
ty, IS has been done by Brochant and Hauy. 

6. Species. Iserine. 

U. Brochant, ii. 478. 

Exter. CAar.— -Found in rounded or angular grains, 
haring a rough and dimmering surface} internally 
shming} fracture condoidal. 

Colour iron Uack, or brownish } hard } brittle. Spec. 



Colour emerald or grass green of various shades, Mt^uUie 
rarely wax yellow } translucent } streak greenish white ^ Orel, 
soft } not very brittle. Spec. grav. 3.12. •— y— ■ 

C/terh^ CAor.— Soluble, without effervescence, in nt- 
trie acid, which it colours citron yellow. 

Const ^ PartSd^Thia species ts an oxide ucaniui!^ 
with a small portion of copper. 

Localities^ &c«— Found in Saxony, F ranee, and Corn- 
wall in England, accompanied by oome nrea of iron, 
sometimes by cofasdt. 

' 3* Species. Urantte Ochre. 

IL Broch. ii. 465* Id* Kirw. ii. 303. 



grav. 4.5. 

Chem* CAor.— Melts before the blow-pipe into a daric 
hrown slag. 

Constituent Parts. Klaproth. 



Oxide of titanium, 59.1 

■ ^ iron, 30.x 

■ ■■■■■■ nranium, xo«i 

Loss, .6 



Exter. CAur.*— Found massive, but usually dissemi- 
nated, or superficial } is dull, or rarely shinrag } firac- 
ture earthy, or fqliat^ } fragmenis bkint-edged. 

Colour citron yellow, aurora red, or sulfur yellow i 
opaque ; soft and friable } brittle 5 stains a little f feeU 
meagre. Spec.grav. 3.15 to 3.24. 

Constituent Parts.— Composed of oxide of uranium, 
with a portion of iron. 

LocaHUes^ &c.— Found in similar places with tlie 
former. 



100.0 



XX. TELLURIUM Genvs. 



Localities^ &c— Found in the sand of a river in Bo- 
hemia, called Xxrr, whence the name is derived. 

XIX. URANIUM Genus. 



I. Species. Native Tellurium. 

Id. Broeb. ii. 480. Eylvamte^ Kirw. ii. 324. Hauy, 



I. Species. PrrcHT Ore of Uranium. 

Id. Brochant, iL 460. Kirw. ii. 305. Hauy, ir. 
280. 

Exter. CAor.— Massive, disseminated, sometimes 
ceUnlar *, shining or glimmering } fracture imperfectly 
conchoid } fragments rather sharp-edged. 

Coloor velvet black, iron black, or blnisb, some- 
times steei-tarnisbed } streak black} opaque} semi^ 
htrd } brittle. Spec. grav. 6.5 to 7.5. 

Chem. Char . — Infbsible before toe blow-pipe } solo- 
able in nitric acid. 

Constituent Parts. Klaproth. 

Uranium a little oxidated, 86.5 

Sulpburet of lead, 6. 

Oxide of iron, 2.5 

Silica,. 5. 



100.0 

Localities^ &c.— Found in Bohemia and Saxony, ac- 
companying galena, copper pyrites, iron ochre, and some 
ores of silver and cobalt. 

2. Species. Micaceous Uranite. 

Id. Brochant, ii. 463. Kirwau, ik 304. 

Exter. CAor.— Sometimes in thin layers, but often 
crystallized in rectangular four-sided tables } in oubes, 
aod six-sided prisms variously modified. Crystals small, 
and grouped together } lustre shining, pearly } fracture 
frliated. 

VouXIV.Partl. f- 



Exter. PAor.— Massive or ^disseminated ; shining^ 
firacture foliated. 

Colour between tin and silvery whiter soft^ not vei^ 
brittle. Spec. grav. 5.7 to 6.1. 

CAem. CAar.—MelU easily before ibe bbw-pvpo. 

Constituent Parts. Klaproth* 

Tellurium, 92.6 

Iron, 7,2 

Gold, .2 

S00.0 

Localities^ &c.— Has been only found at Fatzebsy 
in Transylvania, where it exists in veins, in mountains 
of gray wacken and transition limestone. The ore is 
dug out for the purpose of extracting the gold. 

It was called aurum paradoxum^ and aurum prohlct 
maticum^ because its external appearance did not indi- 
cate that k contained gold. 

2. Species. Graphic Ore of Tellurium. 

Id. Broch. ii. 482. Hauy. iv. 327. 

Exter. CAar.— Massive and crystallized in dat four 
or six-sided prisms, which are arranged in rows, ex- 
hibiting something of the appearance of written char- 
racters, and hence the name graphic ore. Surfacer 
smooth, shining^ ioi}gitndfual frmture foliated and re- 
splendent 5 cross fimetnre uneven. 

Colour tin while, yellowish, or lead gray } soft and 
brittle. Spec. grav. 5.72. 

CAem. CAor«— Burns with a greenish flame before 
(he blow-p^. 

1 i Constilueiit 
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Constituent Parts, 
Tellurium, 
Gold, 

Silver^ 



Klaproth. 

6o 

30 

10 

xoo 
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Localities^ &c«— Has oaly been found at Ofienbanya 
in Transylvania, in veins traversing porphyry and gra- 
nular limestone accompanied by iron pyrites and copper 
ore. It is wrought for the sake of the gold. 

3. Species. Yellow Ore of Tellurium. 

Broch. ii. 484. Hauy,. iv. 327. 

^frr.C^r.— Disseminated, and crystallized in small 
four-sided prisms y shining, or weakly shining } fracture 
foliated ^ cross fracture uneven. 

Colour silver white, brass yellow, or gray. 

Chem, Char , — Soluble in nitric acid. 

Constituent Paris, Klaproth. 



Tellurium, 

Gold, 

Lead, 

Silver, 

Sulphur, 



44-75 

46.75 

* 9-5 

8.5 

•J 

100.00 



Localitie'Sy &c.— -*Found only at Nagyag in Transyl- 
vania. 

4. Species. Black or Foliatep Ore of Tellurium, 
Id, Broch. iL 486. Hauy,^iv. 327. 

Found in plates, which are united in- 
to masses, or disseminated, rarely <?ry8tallized in six- 
sided tables ‘y surface smooth, shining ^ external lustre 
resplendent •y fracture foliated. 

Colour between lead gray and iron black •y stains ^ 
soft^ flexible in thin plates. Spec. grav. 8.91. 

Chem, (7^ar.— Before the blow-pipe the sulphur and 
tellurium are dissipated in white fumes, and a metallic 
globule remains, suiTounded by a black slag. 

Constituent Parts, Klaproth. 



Tellurium, 

Lead, 

Gold, 

Siver and copper, 
Sulphur, 



33 - 

8.5 

1 . 

7'5 



100.0 



LocalitieSy &c.— Found only in the same place with 
the preceding. 

XXL CHROMIUM Genus. 

1. Species. Needle Ore of Chromium. 

Pxter, CAor.— Found in^ small crystals, which are 
imbedded ( lustre shining^ fracture uneven or coueboi- 

dal. 



Colour steel gray, and usually covered with a greeaUh 
efflorescente j soft, or semihai^ 5 not very brittle. tin. 

Constituent Pur^T.— This is supposed to be an alloy of 
chromium. 

Exter, Char, &c.— Found in the gold mine of Rod- 
nick near Schlangenherg in Suabia, in a matrix of Nhite 
quartz, containing gold and galena. 

2 . Species. 6 chr£ of Chromium. 

£xter, ( 74 ar.— Massive, dLsseroinated, and in flila 
plates •y dull ; fracture uneven or earthy. 

Colour verdigris green, or yellowish ; soft. 

LocalitieSy &c.»Found only in the same place, ac- 
tompanying the former. 

Tiie chromates of lead and iron have been already 
described among the ores of those metals. 

XXII. COLUMBIUM Genus. 

Exter, TAor.— Massive > fracture uneven, or foliated j 
lustre shining. 

Colour dark gray y opaque y not very hard *, brittle. 
Spec. grav. 5.918. 

Constituent Parts, 

Oxide of colnmbium, 78 
■ — - iron, 21 

Loss, I 

100 

LocalitieSy &Cr— This mineral, of which the only 
specimen known is in the British Museum, was brought 
from Massachussets in America; it was analyzed bj 
Mr Hatchett, and found to contain a new metaJ, which 
he denominated cohimbium, 

XXIII. TANTALIUM Genus. 

Two species of this mineral have been discovered; 
tantalite, and yttrio-tantalite. 

I4 Species. Tantalite. 

Exter, ( 7 Aur.— Crystallized in octahedrons; sur&ce 
smooth y fracture compact. 

Colour bluish gray, or blac^k. Spec. grav. 7.95* 

Constituent Parl^.^Composed of tantrum, iron, and 
manganese. 

LocalitieSyif,c,^Yo\xoA in Finland, in globular pieces, 
in a vein of red feldspar, traversing a gneiss rock. 

2. Species. Yttrjo-Tantalite. 

Exter, CAor.-wDisseminated, in pieces of the size of 
a nut ; fracture even ; lustre metallic. 

Colour dark gray ; may be scratched with a knife ; 
powder gray. Spec. grav. 5.13. 

Constituent Por/5.— Composed of iron, manganese, 
tantalium, and the new earth yttria. 

LocalitieSy &c. — Found at i tterby in Sweden, in the 
same place with gadolinite. 

These minerals were analyzed by Eckeberg, nB® dis- 
covered in them the new metal tantalium, which is 
now supposed to be the same with columbiom. . 
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'Sr XXIV. CERIUM Genos. 

t. Species. Cerite. 

Found massive or disseminated*, lustre 
weakly gUminernig ; fracture fine grained, even. 

Cotoor pale rose red 5 opaque^ powder grayish; 
flcratcbes glass. Spec. grav. 4.5 to 4.9. 

O&em. C/br.--Infu8iU^ before the blow-pipe, and 
does not colour borax. 



Constituent Parts. 



Yaaqnelin. 


Kli^irMh. 


Glide of cerimn, 67. 


54-5 


■ ■ — iron, *01 


4 - 


Silica, 17- 

Lime, *02 


34- 


Water and carhonic acid, .1 2 


5 - 


Loss, * 5*®4 


2-5 


100.00 


100.0 



LacalitieSf &c. — This mineral has been found in the 
copper mines of Bastnaes, at Riddarhytta, in Sweden, 
accompanied by copper, roolybdena, bismuth, mica, 
tod hornblende. 

The new metal contained in this mineral was dis- 
covered by Hisinger and Berzelius, chemists at Stock- 
hflm. 

APPENDIX. 

IX. YTTRIAN Gekus. 

To JoHofw StronHan Genus^ p. 209* 

Species. Gadolinite. 

Id, Brochant, ii. 5x2. Id^ Hauy, iii. 141. 



A L o G Y. 251 

Exter. CAar.->*Found massive ; shining, vitreous ; Metallic 
firacture oonchoidal. Qrc«- 

Colour velvet black, or brownish black ; opacfue ; ^ 

hard ^ scratches quartz ; brittle. Spec. grav. 4.04. 

Chsm, Char, — Reduced to powder, and heated in 
diluted nitric acid, it is converted into a thick yel- 
lowish gray jelly. Before the blow-pipe it decrepi- 
tates and beeves whitish red, but remains infusible. 



Constituent Parts, 





Cckeberg. 


Vanqnelin. 


Klaproth* 


Yttria, 


47 -J 


35 * 


59*75 


Silica, 


25. 




21.25 


Lime, 

Alumina, 


4 -J 


2. 


•5 


Oxide of iron, 


18. 


25. 


* 7*5 


i— ~ manganese, 
Water and carbonic acid, 


2. 

10.5 


•5 


Loss, 


5 * 


•5 




100.0 


100.0 


100.00 



Localities^ &c.— -This mineral was examined by Pro- 
fessor Gadolin of Sweden, whose name it bears, and 
found to contain a peculiar earth. It was found near 
Ytterby in Sweden, and hence the new earth was call- 
ed Yttrilt. 



The unavoidable length to which the first part of this 
treatise has extended, and some other circumstances^ 
render it necessary for us to introduce in a diflerent 
part of the work, what ws propose to lay before our 
readers in the second part relative to the analysis of 
stones and metallurgical operations. See Ores, Pe ^ 
duction ojy and Stones, Analysis of. 



EXPLANATION of the PLATES. 



Plate CGGLL 

Fig. I. Represents the goniometer or graphoitieter, 
an instrument invented by Garangeau for measuring the 
angles of crystals. MTN is a graduated semicircle of 
brass or silver, furnished with tWo arms or rulers AB, 
FG, one of which, FG, has a slit from a to R, except- 
ing the cross bar at K, which strengthens the instru- 
ment. This arm is fixed to a brass ruler at R and e 
placed behind, and which makes part of the semicircle. 
The arm'FG is connected with the ruler behind by nails 
wbidi enter the slit and are furnished with nuts. The 
other arm has also a slit or opening irom x to r, where 
it is fixed to the first by the screw nail which passes 
through both. By slackening the screws, the two parts 
c G and c B may be shortened at pleasure. The arm 
AB being only fixed at c, which is the centre of the 
circle, moves round this centre, while the arm GF re- 
mains constantly fixed in the direction of the diameter 
which passes thiungh the points o and 180^. The up- 
per part of the arm AB should be brought to a thin 
edge firom ss to t , and the line of this edge should pass 
through the centre c; because it is by this edge that the 



measure of the angle on the graduated circumference is 
indicated. 

To discover the measure of an^ angle of a crystal, 
the two arms c B, c G are brought into contact with the 
sides containing the angle, and the degree indicated by 
the line e s on the circumference denotes the measure 
of that angle. The instrument is so contrived that the 
arms -may be shortened for the convenience of applying 
it in different cases. But it might happen that it could 
not be applied in cases where the crystals are aggregat- 
ed or attached to the matrix. This difficulty is obviated 
by another contrivance. The semicircle is furnished 
with a hinge at 90®, by which means it may be dimi- 
nished at pleasure to a quadrant, by folding back one 
half. There is a small bar of steel, one end of which 
is fixed behind the immoveable arm FG, and the other 
is attached by a notch and screw nail at O. When 
this nail is unscrewed, the bar e O falls behind the ruler 
which supports FG, and thus one half of the semicircle 
folds back, and any angle not exceeding 90® may be 
measured; but when the angle is greater, it must be re- 
placed. 

Fig. 2. is an apparatus^.by which small degrees of 
I i 2 electricity 
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X'4?KplAi». rldctwolly mny lie oJ>scn^FiiT mtnerals. A is a small 
ti<^i of the brass needle with knobs a and moveable on the pivot 
^ _• middle.- Tile miner^ whose electricity is to lie 

tried, is rubbed. on^silk or woollen, and then presented 
tp one ot tbe knobs y and by the ^stance at which the 
knob begins to be attracted, the strength of tbe electri* 
eity may be, in some degree, estimated. In tbe same 
way substances whicb become electric by heat, such as 
the tourmaline, are to be tried tbe same apparatus maj 
be employed. To ascertain in what part of the mi- 
neral the different electricities exist, take a stick of 
sealing wax, at the extremity of which a silk thread bat 
been, attached, and having rubbed the wax, bring alter- 
nately the opposite extremities of tbe substance, for ex- 
ample, each of the sommits of a tonrmaline, within a 
small distance of the silk thread. If the extremity which 
is brought near the thread possess negative electricity, 
the thread will be repelled j on the contrary, it will 1^ 
attracted. Or the experiment maj be made in another 
way, particularly when the electrical body is small, or 
its electricity feeble. At B, fig. 2. the tourmaline t f 

held hy a pair of pincers In such a way that the pole 
/ is at a small distance from the knch a of the needle. 
C r is the stick of wax, one of whose extremities is placed 
cm a tube of glass U i/, and which acts by its extremity C, 
on the knob o, to excite in it positive electricity. In 
tills case tiic wax, after the extremity whicb has been 
rubbed is placed in the position described, communi- 
cates to tbe knob of the needle to which it is present- 
ed, an electricity contrary to its own ^ so that the ex- 
tremity of tbe tourmaline acted on by positive electri- 
city^ repels the needle to which it is presented, and the 
other extremity, possessing negative electricity, attracts 
the needle. 

Fig. 3. is a spirit of wine blow-pipe, nearly on the 
, plan of Uiat invented by Mr Paul. It is made of brass, 
Uind consists of the following parts. 

o Is a hollow oval frame about five inches in its 
longest dimension, which supports the pillar d and the 
two lamps fir, which may bum either oil or alcohol, 
hnt the latter is the best^ llie rim ee slips upon the 
pillar d as low as the shoulder of tbe latter will permit, 
btit the rim may be raised at pleasure and kept fast by 
the screw peg^ The rim supports tbe boiler g’, which 
is a single hollow piece of thick brass containing 
about an ounce of alcohol, and has four openings, viz. 
three at top fi, 1, A:, and one at bottom to receive tbe 
tube 0. This latter is long enough to reach the level 
of the outside of the top of the boiler, and consequent- 
ly the alcohol within the boiler cannot readily boil 
over info the tube, and the opening k which corres- 
ponds witli it, is closely shut by a screw stopper, hol- 
lowed out a little beneath, to allow the free passage of 
the vapour down tbe tube. Here the vaporiz^ alcohol 
is prevented, from condensing at tbe point o by the con- 
tiguity of the flame of the lamp fi, and as it passes on 
through the hollow p q into the jet tube r, it is imme- 
4iaiely kindled by the flame of the lamp c, and the 
united flames are compelled sideways with such vio- 
lence as to form a long pencil of blue flame, attended 
with a considerable rearing noise. This continues as 
Ipng as any alcohol is- left in tbe boiler, which allows 
iHnple time for most blow-pipe operations. The boiler 
nt^ed at the opening fi. The centre hole i 19 nicely 

y 
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fitted with a small brass plug kept down Ly a tliin slip 
of iron /, the other end of which slips over the top of tintfU 
the upright pillar </, and is confined between two flat 
Bcrew-platcs m if. The use of this is as a safety 
to take away all danger of the l oiler bursting by the | 
confined vapour not being able to escape £ut enoa^ j 

through the jet-pipe r, for when the ioteml pressure is ] 

great, tbe elasticity of the iron spring I allsws tbenlte 
$ to rise sufficiently to let out part of the endesed va- 
pour. The screw stoppers fi and k are made still tight- 
er by collars of leather, as is the part where the tn& a 
joins the boiler. The jet-pipe r has a complete rota- 
tory motion, so that the flame may be impelled in asj 
direction. This is effected by turning in the form of a 
hall that part of the pipe which is inclosed in tbe hob 
hmpq, ] 

But this blow-pipe, although an elegant pbiloaophi- J 
cal apparatus, will not be found to answer where t I 
degree of heat is required to be kept op for a consider- I 
abfo time. Other contrivances, therefore, of a simplrr I 
nature, have been proposed j and perhaps tbe beat of * 
these is tbe blow-pipe which it used the montii. 

The following is a Ascription of u blow-pipe of (hii 
kind. 

Fig. 4. represents this blow-pipe, a Is a‘ brass tube, 
having a circular enlargement r, for the purpose of con* ^ 
densing the ntbisture which is blown from tbe lonpj 
the smaller end d is moveable round the centre c, so that 
any degree of obliquity may be given to the flame. 
Fig. 5. is a separate jet-pipe with a small opening, 
which is screwed on the blow-pipe at d; and it may ^ 
convenient to have two or three jet-pipes of different 
sizes, according as a larger and more moderate, or a 
smaller and more intense flame is wanted, fi Is a piece 
of ivory which slips on the larger end, for the purpose 
of being applied to the mouth, as being more agre^ ^ 
able. 

Hie best kind of flame for blowing through with the 
common blow-pipe is a wax or tallow candle whb i 
very large wick, which should be kept snuffed mode* 
rately low, and the wick turned a little aside from the 
pipe. A spirit lamp is sometimes used, which makes i 
perfectly clear flame without smoke, but weak 
used iiv this way. lliere is a kind of knack in blowii^ 
with tbe month, which is not easily described, and re- 
quires a little practice to be performed with ease. fi> 
the flame must often be kept for several minutes, the act 
of respiration must be carried on through the omtiils 
without interruption, and tbe^stress of blowing most he 
performed merely by compression of the cheeks upon tbe 
air in the mouth. 

The substance to be heated is placed either on apiece 
of charcoal or a metallic support. When the former 
is used, a large close well-burnt piece of cbareoalnMist 
be chosen, a small shallow hole scooped out with a krife, 
and the substance laid upon it. The charcoal Hself 
kindles all round the bole, and the hole is thus gndnal* 
ly enlarged •y and the heat too is kept up round the sob* 
stance much more uniformly than when a metal snypoit 
is used. At the same time however the chemical eixt 
produced by heated charcoal shonld not he forgottes, 
particularly tbe redaction of metallic oxides, and tbe 
deoxyirenation of tbe fixed acids y so that, for exaisple» 
a. small heap of vunium or Uthsjge beat^ led-boton 

charcoal 
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diaitoftl by tfKT blow«p!pe, id speedily redticed* to gib- 
bole of meiallic lead j the phosphates are partially re* 
duced to pbosphurets, &c. 

For a metallic support, platina is iu general by far 
the best material. A small spoon of this metals the 
shank of tthiek may be stuck in a cork when held, and 
a small stiver cup, the shank of which is fixed into a 
wooden handle, may be Used in fusiond with borax or 
alkaline fluxes, A small forceps lately brought into use, 
and made entirely of two thin pieces of platina joined 
by rivets, and bent, will be useful in holding any small 
hitfd subsUmce in the blow-pipe flame for any length of 
time, without danger of the points of the forceps melt- 
ing; and it is also found tliat this metal is so roneb 
worse a condactor of heat than any other, that the for- 
ceps never gets too hot for the naked fingers to touch at 
the bend *• 

Fig. 6 . represents a portable pocket blow-pipe, in- 
vented by Dr Wollaston, and of its actual size.. The 
interior tube is longer than the exterior, that it may be 
readily withdrawn; and the upper edge of the large 
end is tamed outward, to diminish the effort of the lips 
icquisite for retaining it in the month. 

Fig. 7. represents the whole apparatus, one half of 
its re^ dimensions, and connected for nte. The small 
extremity a is placed obliquely at an angle of about 
J 20 ^, that the flame impelled by it may be carried to a 
^ more conveoieot distance £it>m the eye, and thus an- 
^ swering the purpose of a longer blow-pipe. This oblique 
^ 4. |Mece a is composed of three parts, the lar^^est of which 
^ ; is made stronger, that it may not be injured by use. 

^ , /j Ooe end is closed, and into the other Is inserted a small 

^ ^ peg of wood, perforated so as to receive the tip which 
is intended to be occasionally separated, for the pur- 
pose of passing a fins needle into it, to remove obstroc- 



Plates CCCLII. and CCCLIIL 

Fig.i. Dfomoni/,— -spheroidal, with 48 convex faces. 

Fig. 2. Zi/Ton,— pidmitive form an octahedron' 
with isosceles triangles. 

Fig. 3 - Zircon,— rectangular four-sided prism termi- 
nated hy a fouivsideA pyramid set 00 the lateral faces. 

Fig. 4. dodecahedron formed from a 

tectangnlar four sided prism terminated by a foar.sided< 
pyramid set on the lateral edges. 

Fig. 5. CAiyso^ery/,— double six-sided pyramid flat- 
tened, Imving the summits truncated. 

Fig. 6. CAryso^,— a compressed eight-sided prism^ 
terminated by an ei^t-sided pyramid, whose sid^ cor- 
respond to those of the prism, and whose summit is 
tnocated by a convex snriace. 

Fig. 7. primitive form, an oblique fonr-> 

sMed prism with rhomboidal bases. 

Fig. 8. Common form of augiie^—SL short, eight-sided, 
eeopiessed prism, terminated by two oUiqne fiiees. 

Fig. 9. KstatutCf^z sixrsided prism with two broad 
sod four narrow faces, and bevelled, at the extremi- 
ties. 

Fig. 10. and 1 1. other, forms in which the prwms are 
temmated by several obliqne faces with a truncated 



Fi^. 1 ij^esuviauf-^ foor-sided prism with the edges 
^mcaud, and terminated by four oblique and one no- 
limUl 
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Fig. 13.- Gur/lct,— primitive^ form, a rhomboidal do- Kxplana. 
dcgftlicdi on. tion of the 

Fig. 14. Tra/iczoiVfo/gianict,— composed of 24 faces, , 
which ai*e equal and similar trapezoids. 

Fig. 15. Gmia/zVe,-— a six-sided prism with the 
greater angles at each base truncated. 

Fig. 16. Two crystals of the same crossing each other 
obliq uely • Stauroiide^ oblique angle ^ of Hauy . 

Fig. 17. Corundum a six-sided pyramids united 
by the bases, with the summits and angles truncated. 

Fig. 18. A six-sided prism, having tlic alternate' 
angles at each base truncated. 

Fig. 19. 2b/>irs^--4tn eight-sided prism terminated by 
an obtuse fi>or-sided pyramid at one extremity, and by 
a different one at the other*. 

Fig. 20. A similar prism with six of the terminal 
ed^s truncated. 

Fig. 22. Tozimai^/ic,-*.primitive form, which is an< 
obtuse rhomboid. 

Fig. 23. A nine-sided prism, terminated at one ex- 
tremity by a six-sided Summit,, and* by a three-sided 
summit at the other. 

Fi^. 244 Same prism, with.a three and.a.seven-sidedl 
summit at the extremities. 

Fig. 25. Axmite or TAsinerslon#, --»primitive form, 
which is a rectangular four-sided prism, whose bases are 
oblique-angled parallelograms. 

Fig. 26. A secondary form, same prism, having the 
alternate lateral and terminal edges truncated. 

Fig. 27. Rock-crystaL^lL donble six-sided pyramid. 

Fig. 28. A six-sided prism, terminated at each extre- 
mity by a 8tx>sided pyramid, having the' alternate an^e- 
gles at the opposite hws sli^tly truncated* 

Fig. 29. Fe/d!qMir,---the primitive form, which is an. 
obliqne-an§^ed parallelopipeA 
' Fig*. 30* An. obliqne four-sided prism. 

Figb 31. A sixrsided prism with four of the angles 
truncated, and the two extremities bevelled. 

Fig. 32. The same prism, with four of the terminal 
edges truncated. 

rig. 33. An obliqne four-sided prism, bevelled and 
truncated at the extremities. 

Fig. 34* ChmstoUte^r^Xhe outer rhomboid marked 
with olack lio^ parallel to the sides of tbe black inter- 
nal rhomboid. ^ 

Fig. 35^ FoUaUd Zeolite^ or compressed ' 

four-sided prism, terminated by a four-sided 8umimt«et . 
on the lateral edges. 

Fig.,36. A six-sided priitaa with two solid angles at. 
each extremity, truncate. 

Fig. 37. Cubic Zeolite^ or Ahakimei^^&c cube with 
all tlm solid angles truncated. 

Fig* 38* Cubic ZeotitCy or (?AoAirir,--»cimipo6ed of 
three rhomboids. 

Fig. 39* Cmsf-st0iir,--«a double crystal composed of . 
two d^ecidiedroDS crossing each oth^ at right angles. . 

Fig. 40; Hornblende form, an oblique • 
f6ur-sided prism, whose haM is a riiomboiA 

Fig. 41. Basaltic Homblende^-^^ six-rsided prism ter- - 
mioated at one extremity, by four trapezoidal planes ; 
and at the other by a bevelment, the planes of which, 
are pentagons. 

Fig. 42. an obliqne four-sided prism, . 

having tbe acute angles truncated and temunated by a < 
dihedi^ summit. . 
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Explana- Iig- 43* Calcareous i^por, or CarhoruUe of Lime^— 
tion of the primitive form a rhomboid. 

Plates. ^ ^ Ygjy obtuse rhomboid. 

’ Fig. 45. An acute rhomboid. 

Fig. 46. Approaching to the cube. 

Fig. 47. Double six-sided prism, known by the name 
of Dog-tooth spar. 

Fig. 48. A six-sided prism, terminated at eachextre- 
fni^ by a trihedral summit whose faces are pentagons. 

Fig* 49* Also a six-sided prism with trihedral summits; 
but the bases of the terminal pentagons are enlarged in 
consequence of the inclination of the lateral faces. 

Fig^* 50* 5i« 52* Other forms of calcareous spar* 
Fig. 53. Sulphate of —primitive form. 

Figs. 54, 55. Common forms. 

Fig. 56. St^phate of Barptes^^^^pnvakiye form. 

57 » 5^9 59* ^mmon forms of sulphate of ha* 

rytcs. 

Fig. 60. Sulphate (4 primitive form. 

Fig. 61. Common form. 

Fig. 62. Borate of >Sbd!a,— primitive form. 

Fig. 63. One of the common forms. 

Fig. 64. Carbonate of iSbdb,— primitive form, an a- 
cute octahedron. 

Fig. 65. One of the common forms, having two 
angles at the base truncated. 
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Fig. 66. Nitrate (f PotoM,— primitive fona, a wet- Ez^bu* 
angular octahedron. 

Figs. 67, 68. Common forms. 

Fig. 69. Sulphate <f Magnesta^-^t common fonn. 

Fig. 70. Borate oj Magnesia. | 

Fig. 71. primitive form. \ 

Fig. 72. Common form. 

Fig. 73. Mercury^ Native Amafgam, 

Fig. 74. Cinnakiar, ^ 

Fig®* 75 * 76* 77 * Silver Ore* 

Figs. 78, 79, 80, 81, 82. Crystals of Copper Ore, 

Figs. 83, 84, 85, 86, 87, 88, 90, 91, 92, 93. Cry^ ; 
stals of the Ores of Iron, 

Fig. 94. Carbonate of Lead* 

Fig. 95. Sulphate of Lead* 

Figs. 97. Molybdate of Lead, 

Figs. 98, 99, lOQ. Crystals of Tin. 

Fig. 101. Oaide (fZinc. 

Fig. 102. Sulpkuret of Zinc, 

Fig. 103. Stdphuretof Antimony, 

Figs. 104, 105. Crystals of Cobalt* 

Fig. 106. Manganese* 

Fig. 102* Sulphuret of Arsenic* 

Fig. 108. primitive foitm 

Fig. 109. Common form. 

Figs, no, HI, 112, 113. Crystals (f Titanium 
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A. 

Acanticone. See Pistazite^ p. 161 



Actynolitfy 


196 


Adamantine spar, 




Adhesive slate. 




Adularia, 


178 


Agaric mineral. 


197 


AgatCy varieties of, 


167 


formation of. 


168 


Alum stone, 


184 


Aluminay native. 


181 


Aluminous schistus. 


184 


Amber, 


Amethysty 


162 


AmianthuSy 


^95 


Anakime, See CubizitCy 


176 


AndalusitCy 


178 


Anhjdritey 


205 


Antvnonyy ores of. 


242, 243 


ApatitCy 


203 


Arra^onitey 


201 


Arctizitcy 


180 


Arendalite, See PistazitCy 


161 


Argillaceous genus. 


181 


Arsemcy ores of. 


246 


Aibestusy 


194 


Asparetgus stoncy 


203 


Augitey 


^53 


Asestoncy 


^93 


Axinitey 


161 


AzuritCy 


177 


B 


Barytesy carbonate of. 


206 



BaryteSf sulphate of, 

Barytic genus. 

Basalt^ 

Beryl^ 

Bismuthy ores of. 

Bitter spar. 

Bituminous marl slate, 

Black lead. See Graphite, 
Black schorl, 

Blendcj 

Bolcy 

Bolognian spar, 

BoracitCy 
BoraXy 
Brown spar, 

C. 

Calamincy 
Calcareous genus, 
spar, 
sinter, 
tufa, 

Calcedoftpy 
Capillary salt. 

Cameliany 
Cat^s eye, 

Celestincy 

CeritCy 

Ceriuniy ores of, 

Chobasie* See CutizitCf 

Chalky 

. Chiastolite. See Hollow spar, 
ChloritCy 

Chromate of iron, 



p. 206 Chromium f ores of, 
ib. Chrysoberyly 
188 Chrysfditey 

159 Chrysoprascy 

240 Cimolitey 

202 Cinnabar* See Mercuryy 

203 Clayy conunon, 

216 pipe, 

1 60 potters, 

241 variegated, 

191 slaty, 

208 indurated, 

21 2 slate, 

ib. Clinkstone* See PhonoUUy 
201 Coaly 

Cobedty ores of, 

241 Columbktmy ores of, 

1 97 CombustibleSy class of, 

199 Coppery ores of, 

200 mines of, 

201 Corundum y 
167 Crossstoncy 

209 CryolitCy 
167 Cube spar, 

173 CuhiziUy 
208 Cyatntcy 

251 D. 

ib. DathoUtCy 
178 Diamondy 

198 mines of, 

180 method of valuing, 

187 Diamondsy celebrated, 

237 Bipgre, 
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184 
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ib. 

201 

192 

251 
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ib. 
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217 
219, 220 
216 
190 

*55 

166 

204 



*33. *34 

206 

x88 

164 
ib* 
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Lava^ p.189 

Lassulite^ 177 

Zoom/, ores of, . ^37~^39 

Lepidolite^ ' X05 

Leuciie^ 15. 

Limestone^ 1 

Lithomarga^ i 

Loom ^ 182 

Lydian stone, 165 

Af* 

native, ipi 

Magnesian genus, ib* 

Magnetic iron ores, 232 

Malachite ore of copper, 228 

Manganese^ ores of, 245, 246 

MofileSf varieties of, 199 

Afor/, 202 

Meoinite^ 1 81 

Mekmite^ 154 

MeUite^ 2x4 

Menachanite^ 248 

MenUite^ 1 70 

Mercury^ ores of, 220, 22X 

Mesotype. See Fibrous Zeolite^ 

Mica^ 

Mineral oil. See Petroleum^ 
pitch. 

Mineralogy^ history of, 129-— X3[2 

Minerals^ classification of, 132 

external characters of, 1 33 

145—147 

209 
194 
190 

22a 



'M 

213 

ib* 



table of, 

Mountain butter, 
cork, 
soap. 

Muriate of copper. 



N. 



255 

Plasma^ 

Platina^ ore of, 217 

Plumbago, See GraphttSf . 216 

Polishing slate, X83 

Porcehin^earik^ 182 

Pot-stone^ x86 

Prosf, - 164 

Preknite^ X74 

Pumice^ ib* 

Pyrites^ copper, 226 

iron, 231 

Pyrope, XJS 

Pyrcphysalite^ 158 

Q. 

Quortss, 262 

common, 163 

rosy red, " ib. 

ferru^noos, ib. 

R. 

Rhodium. See Platina^ 2x7 

Rhomb spar, 202 

Roc^ crystal, 162 

salt, 2 X 0 

S* 

SahUu^ 197 

Sal ammoniac, 2XX 

SaliSy class of, 209 

Sapphire^ X56 

Scapokte^. l8o 

SchiUer-stonef 193 

Schorlt x6o 

SchorlitCj ib. 

i 9 c^Am» beryl, ib*. 

Sea- froth. loi 

Selenite^ 



Native vitrol, . 


200 


Semi-opal^ 


170 


alanr, 


ib. 


Serpentine^ 


*93 


Glauber salt^ 


210 


Siliceous genus, 


*5* 


nitre. 


• ib. 


Siliceous scbietos, 


165 


Natrolite^ 


X 77 


Silver ores, 


332— '325 


Nephrite^ 


193 


Sinter j calcareous^ 


200 


Nickel^ ores of, 


244, 245 


Slaty spar. 


201 


Ntgrine* 


248 


Smaragdite^ 


*97 


0 *- 




Soda^ 


211 


Obsidian^ 


^73 


Sorntmte^ 


i8t 


Oh vine f 


152 


Specular iron ore, 


232 


Oolite^ 


198 


SpineUe^ 


»|6 


Opal^ 


109 


Spodumene^ 


ISO 


mines of, . 


ib. 


Steatites^ 


192 


common. 


170 


Strontian genus, 


208 


wood, 


ib. 


StrontiteSf carbonate of. 


ib. 


Orpimentf . 


247 


sulphate of. 


ib 


Osmium, See Platina^ 


217 


Stilbite, See Foliated Zeohtiy 


*75 


P. 




Sulphur^ 


.212 


PaUadmm, See PksUna^ 


217 


Swine-stone^ 


202 


Pearl-stone^ 


^74 


T* 




Peastone^ 


200 


Talc, 


>94 


Petroleum^ 


213 


Tantalium, ores of,. 


250 


Phonolite^ 


189 


Tellurium, ores of, 


*49 


Phosphorite^ 


203 


Thumer-stone, See Asnniie, 


i 4 i 


Pinite^ 


186 


Tin, ores of, 


239, 248 


Pisohte^ 


200 


Titanium, ores of, 


248 


PistaZitCf 


161 


Topaiz, 


*58 


PitthrStone^ 


173 


TourmaUne^ 


160 
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2*tvmo/iie^ 

Tripoli^ 

’Tvngsten^ ores 

U. 

Umber ^ 

'Uramum^ ores of, 

V. 

>V •euvian^ 



'jrucken^ 



W. 



^47 

190 

249 

•^53 

J189 
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WavelHtem See HydreargUlite^ 
Wemerite* See ArctiziU^ 

Whet slate, 

Witherite^ 

Wolfram^ 

Wood opal f 
Wood stftoe, 

Y. 

Yellow earth, 

Yttrian genas, appendix. 



G Y. 

i8i 

206 

247 

J|0 

165 

J90 

251 



Z. 

ZeoUte^ 

mealy, 

fibrous, 

radiated, 

foliated, 

Zwc, ores of, 

Zarraa, 

Zopzite^ 
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M I N 

iniinenra MINERVA, or PALLA^ in Pagan worship, the 
j. goddess of sciences and of wisdom, sprung completely 
> ^ armed from Jqpiter^s brain : and on the £y of her na* 

tivitj it rained gold at Rhodes. She disputed with 
Neptune the honour of giving a name to the city of 
Athens ; when they agreed that whosoever of them 
should produce what was most useful to mankind, 
should have that ad\'antage. Neptune, with a stroke 
•of his trident, formed a horse \ and Minerva caused an 
olive to spring from the ground, which was judged to 
^be most useful, fnim its being the symbol of peace. 
Minerva changed Arachne into a spider, for pretend- 
ing to excel her in making tapestry. She fought the 
giants j favoured Cadmus, Ulysses, and other heroes ; 
:and refused to marry Vulcan, choosing rather to live 
in a state of celibacy. She also deprived Tiresias of 
sight, turned Medusa^s locks into snakes, and perform- 
«ed several other exploits. 

Minerva is usually represented by the poets, paint- 
ers atid sculptors, completely armed, with a composed 
but agreeable countenance, bearing a golden breastplate, 
a spear in her right hand, and or shield in the 

lef^ on which is represented Medusa's head encircled 
-with snakes, and her helmet was usually entwined with 
•olives. 

Minerva had several temples both in Greece and 
Italy. The usual victim offered her was a white hei- 
■fer, never yoked. The animals sacred to her were the 
icock, the owl, and the basilisk. 

MnfERrx Ceutrum^ Ars Minet'va^ Minervivm^ or 
Templum Minervee^ in Ancient Geography^ a citadel, 
temple, and town on the Ionian sea, beyond Hydrus ^ 
‘Seen a great way out at sea. Now Caetrb^ a town of 
Otranto in Naples. £. Long. 10. 25. N. Lat. 46. 8. 

MjnejcfjE Promontortum^ in Ancient Geography^ the 
seat of tbe Sirens, a promontoiy in the Sinus Paestanns, 
the south boimdary of Campania on the Tuscan coast y 
80 called from a temple of Dklinerva on it \ situated to 
the south of Surrentum, and therefore called Siirrentium. 
Now Capo della Minerva^ on the west coast of Naples, 
•over against tbe island Capri. 

MINER VALIA, in Roman antiquity, festivals ce- 
lebrated in honour of Minerva, in the month of March \ 
at which timclhe scholars had a vacation, and usually 
made a present to their masters, called from this festival 
Minerval, 

MINGRELIA, anciently Colchis, a part of 
Western Georgia, in Asia ) bounded on the east by 
Iberia^ or Georgia properly so called ) on the west, by 



MIN 

the Euxine sea ; on the south, by Armenia, and put gji^ 
of Pontus ) and on the north, by Mount Caucasus. 

Colchis, or Mingrella, is watered by a great mioy 
rivers ) as the Corax, the Hippos, tbe Cyaneus, the 
Charistos, tbe Phasis,' where the Ai^nants landed, tbe 
Absams, the Cissa, and the Ophis, all emptying them- 
selves into the Euxine sea. The I'liasis does not spring 
from the mountains in Armenia, near tbe sources of tbe 
Euphrates, the Araxes, and the Tigris, as Strabo, Pliny, 
Ptolemy, Dionysius, and after them Arrian, ^land, 
Calmet, and Sanson, have falsely asserted ) rises ii 
Mount Caocasos ) and flows not from south to north, 
but from north to south, as appears from the map of Cot* 
cbis or Mingreiia in Hievenot's collection, and the ac« 
count which Sir John Chardin gives of ^t country. 

This liver forms in its course a small island called tin 
Phasis : whence the pheasants, if Isidonis is to be cre- 
dited, were first brought to Europe, and thence called 
by tbe Greeks Phasianu The other rivers of Colchis 
are considerable. 

The whole kingdom of Colchis was in ancient rimes 
very pleasant and fruitful, as it is still where duly cul- 
tivated ; abounded in all necessaries of life ) and was 
enriched with many mines of gold, which gave occarioa 
to tbe fable of the Golden Fleece and the Argonauric 
expedition, so much celebrated by the ancients. 

Sir John Chardin tells us, that this country extends 
above 100 miles in length and 60 in breadth j bemg 
not near so extensive as the ancient Colchis, which 
reached from tbe frontiers of Iberia or Geoi^a Pro- 
per, westward to the Pains Mseotis : that it is beau- 
tifully diversified with hills, mountains, valleys, woods, 
and plains, but badly cultivated : that there are all 
the kinds of fruits which are found in England, groa* 
ing wild, but tasteless and insipid for want of cul- 
tnre: that, if tbe natives understood the art of ma- 
king wines, those of this country would be the finest 
in tbe world ; that there are many rivers which have 
their source in Mount Caucasus, particularly tbe Pha- 
sis, DOW called the Rione: that the country abounds 
in beeves, hogs, wild boars, stags, and other venisou \ 
and in partridges, pheasants, and qnails : that falcons, 
eagles, pelicans, lions, leopards, tygers, wolves, and 
jackals, breed on Mount Caucasus, and sometimes 
greatly annoy the country : that the people are gene- 
rally handsome, the men strong and well made, and the 
women very besmtiful ^ but both sexes very vicious and 
debauched : that they marry their nieces, aunts, or 
other relations^ indiflerently j and take two or tluce 

wives 
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liifrelk. wives if they please, and as many concubines as they their bishops are rich, have a ^eat number of vassals, Mingrelk 

-'V*-' will: that they not only make a common practice of and are clothed in scarlet and velvety and that their ^ I 1 

selling their children, but even murder them, or bury service is according to the rites of the Greek church, Minin tnre.^ 

theoi ^ve, when they find it difficult to bring them with a mixture of Judaism and Paganism. * 

up : that the common people use a sort of paste, made The cUies of most note in this country in ancient 

of a plant called gom^ instead of bread ; but that of the times were Pityus ; Dioscurias, or JDioscorias, which 
better sort consists of wheat, barley, or rice : that the was so called from Castor and Pollux, two of the Ar> 
gentry have an absolute power over their vassals, which gonauts, by whom it is supposed to have been found- 
extends to life, liberty, and estate ; that their arms are and who in Greek are styled Dioscurin^ at present 
the bow and arrow, the lance, the sabre or broad- known by the name of SavatapoH; Aea on the Phasis, 
sword, and the buckler : that they are very nasty, and supposed to be the same as HupoHs ; Phtuis^ so called 
eat sitting cross-legged upon a carpet, like the Persians^ from the river on which it stood ; Cyta, at the mouth 
but the poorer sort upon a mat or bench. In the same of the river Cyaneus, the birth place of the famous 
poiture : that the country is very thin of inhabitants, Medea, called from tbence, by tbe poets, Cytms ; Sa- 
ns less than 1 2,000 being supposed to be sold yearly to racse, Zadris, Surium, Madia, and Zolissa. As for ' 
the Turks and Persians : that the principal commodities modem cities, it does not appear that there are any 
exported from it are, honey, wax, bides, castor, martens here considerable enough to merit a description \ or, 
skins, flax seed, thread, silk, and linen cloth ^ but that if there are, they seem to be little, if at all, known to 
there are no gold or silver mines now, and very little Europeans. 

money : that tbe revenue of tbe prince or viceroy MINHO, a great river in Spain, which taking its 
amounts to about 20,000 crowns per annum : that tho rise in Galicia, divides that province from Portugal^ 
inhabitants calls themselves C?iriMtiam ; but tliat both and falls into the Atlantic at Caroinha. 
they and their priests are altogether illiterate, and igno- MINIATURE, in a general sense, signifies repre- 
rant of the doctrines and precepts of Christianity : that sentation in a small compass, or less than the reality. 



MINIATURE PAINTING, 



A DELICATE kind of painting, consisting of 
little points or dots j Usually done on vellum, ivo- 
ry, or paper, with very thin, simple, water colours.— 
The word comes from the Latin minium^ ** red lead 
that being a colour much used in this kind of painting. 
The French frequently call it mignaiure^ from migtion^ 
** fine, pretty,'* on account of its smallness and deli- 
cacy: and it may be ultimately derived from 
“ small." 

Miniature is distinguished from other kinds of paint- 
isg by tbe smallness and delicacy of its figures and 
faintness of the colouring ; on whicii account it re- 
quires to be viewed vtiy near. 

SfeCT. I. Of Drawing and Designing. 

To succeed in this art, a man should be perfectly 
skilled in the art of designing or drawing : but as most 
people who affect the one, know little or nothing of 
the other, and would have the pleasure of painting 
without giving themselves the trouble of learning to 
flesign (which is indeed an art that is not acquired 
without a great deal of time, and continual applica- 
tionX inventions have been found out to supply tbe 
pUce of it by means of which a man designs or draivs 
witheut knowing how to design. 

Tbe first is chalking : that is, if you have a mind to 
do a prini or denign in miniature, the backside of it, 
on another paper, must be blackened with small coal, 
and then rubbed very hard with the finger wrapped in 
a linen cloth : afterwards the cloth must be lightly 
drawn over the side so blackened that no black grains 
may remain upon it to soil the vellum you would paint 
Hpon \ and tlie print or draught most be fastened upon 
'he vellum with four pms, to keep it from shifting. 
VoL. XIV, Part I. t 



And if it he another paper that is blackened, it mu^t 
he put between tbe vellum and tbe print, or draught, 
with the blackened side upon tbe vellum. Then, with 
a blunted pin or needle, you roost pass over the princi- 
pal lines or strokes of the print, or draught, the con- 
tours, tbe plaits of the drapery, and over every thing 
else that roust be distinguished \ pressing so hard, that 
the strokes may be fairly marked upon the vellum un- 
derneath. 

Copying by squares is another convenient method 
for such as are but little skilled in the art of designing, 
and would copy pictures, or other things, that cannot, 
he chalked. The method is this : The piece most be 
divided into many equal parts by little squares, mark- 
ed out with charcoal, if the piece he clear and whitish, 
and the black can be fairly seen upon k ; or with white 
chalk, if it be too brown and dusky. After which, as 
many squares of equal dimensions must be made on 
white paper, upon which tbe piece must he designed \ 
because, if this be done immediately upon vellum, (as 
one is apt to miscarry in the first attempt), tbe vellum 
may he soiled with false touches. But when it is neatly 
done upon paper, it most be chalked upon the vellum 
in tbe manner before described. When the original and 
the paper are thus ordered, observe what is in each 
square of the piece to be designed ^ as a head, an arm, 
a band, and so foKli ; and place it in the correspond- 
ing part of the paper. And thus finding where to 
place all the parts of the piece, you have nothing to 
do but to form them well, and to join them toother. 
By this method you may reduce or enlarge a piece to 
what compass you please, making the squares of your 
paper greater or less than those of tbe original ^ but 
they must always be of an equal number. 

To copy a picture, or other thing, in the same size 
JL k and 
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Drawing and proportion, anoUier metliod is, to make use of 
varnished paper, or of the skin of a bog*s bladder, very 
. Degi^ng. transparent, such as is to be had at the gold-beaters. 

^ Talc or isinglass will likewise do as well. liay any one 
of those things upon your piece ^ through it you will 
see all the strokes and touches, which are to be drawn 
upon it with a crayon or pencil. Then take it off} 
and fastening it under paper or vellum, set up both 
against the light in the manner of a window } and with 
a crayon, or a silver needle, mark out upon the paper 
or vellum you have pot uppermost, all the lines and 
touches you shall see drawn upon the varnished paper, 
bladder, talc, or isinglass, you have made use of, and 
which will plainly appear through this window. 

After this manner, making use of the window, or of 
glass exposed to the light, you may copy all sorts of 

S rintSy designs, and other pieces on paper or vellom : 
lying and mstening them under the paper or vellum 
upon which you would draw them. And it is a very 
and a very easy contrivance for doing pieces of 
the same size and proportion. 

* If you have a mind to make pieces look another way,^ 
there is nothing to be done but to turn them } laying 
the printed or drawn side upon the glass, and fastening 
the paper or vellum upon the back of it} remembering 
to let your lights fall on the left side. 

A good method likewise to take a true copy of a 
picture in oil, is to give a touch of the pencil upon all 
the principal strokes, with lake tempered with oil } and 
to clap upon the whole a paper of the same size : then 
passing the hand over it, the touches of the lake will 
stick and leave the design of your piece expressed upon 
the paper, which may be chalked like other things. 
But you must rememW to take off with the crumb of 
bread what remains of the lake upon the picture be- 
fore it be dry. 

You roust likewise nudte use of pounce, made of 
powdered charcoal put in a linen rag } with which the 
piece you would copy must be rubbed, after yon have 
pricked all the principal strokes or touches, and fasten- 
ed white paper or vellom nndemeath. 

When the piece is marked out upon the vellom, 
you must pass with a pencil of very clear carmine over 
all the traces, that they may not be effaced as you 
work : then clean your vellum with the crumb of bread, 
that no black may remain upon it. 

The vellum must be pasted upon a plate of brass or 
wood, of the size you would make your piece, to keep it 
Arm and tight. But this pasting must be on the edges 
uf your vellum only, and behind the plate, for which 
purpose your vellum must exceed your plate above an 
inch on every side } for the part you paint upon must 
never be pasted *, because it would not only give it an 
ill look, but you could not take it off if you would. 
Cut off the little shags and locks of the vellum } and 
wetting the fair side with a linen cloth dipped in water, 
dap tl^ other upon the plate with a clean paper be- 
tween them : so much as hangs over must be pasted 
upon the back of the plate, di^wing it equally on all 
sides, and bard enough to stretch it well. 

Sect. IL Of M^erials. 

The chief cdoors made use of for painting in minia- 
tnre are, 



Oarauoo* 

Venice and Florence lake. tcc. 

Bose pink. v-^ 

VermilioD. 

Red lead. 

Brown red. 

Red orpUnent. 

Ultramarine* 

Verdi ter. 

Indigo. 

Gall stooe. 

Yellow ochre. 

Dotch pink. 

Gambo^. 

Naples yellow. 

Pale masticot. 

Deep yellow masticot. 

Ivory black. 

Lamp black. 

True Indian ink. 

Bistre, or wood soot. 

Raw amber. 

Burnt nmber. 

Sap green. 

Verdigris, 

Flake white. 

Crayons of all colours. 

Gold and silver shells. 

Leaf gold and leaf silver. 

The seven transparent colours, which are used where 
writing is seen through the colour. 



Purple colour. 
Brown. 



Most of these cokrars necessary for rotniatare part- 
ing may easily be prepared by attending to the direc- 
tions given under the artide CoLOVR-Moking. 

As colours taken from earth and other heavy mat- 
ter are always too coarse be they never so well ^roood, 
especially for delicate work, because of a certam sand 
remaining in them } the finest parts may be drawn oot 
^diluting them with the finger in a cup of water. 
TVhen they are well steeped, let them settle a while : 
then pour out the clearest, which wrill be at top, into 
another vessel. This will be the finest, and must be 
let dry } and when it is used, must be dalitled with gum 
water. 

If you mix a little of the gall of an ox, a carp, or 
an eel, particularly of the last, in gieen, black, gray, 
yellow, and brown, colours, it will not only take away 
their greasy nature, but also give them a lustre andbright- 
ness they have not of fbem^ves. The gall of eels must 
be taken out wlten they are skinned, and hung upon a 
nail to dry } and when you would use it, it must he di- 
luted with brandy } add a little of it mixed with the 
colour you have diluted already. This likewise makes 
the colour stick better to the vellom, which it hardly 
does when it is greasy : moreover, gall hiadeis it 
£rom scaling. 

Some 
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Sect.n. MINIATURE 

Some colours arc made clearer by fire ; as yellow, 

&c ochre, brown red, oltramarine, and umber : aU others 
an d^ened by it. But if you heat the aaid coloura 
with a sharp fire, they change ; for the brown red be- 
esBies yellow } yellow oofare becomes red \ umber red- 
dens iIm. Ceruss by fire takes the colour of citron, 
and is often called masticot* Obsenre, that yellow ochre 
heated, becomes more tender than it was, and softer 
than brown red. Likewise brown red heated becomes 
softer than fine yeHow ochre. Both are very proper. 
The finest and truest ultramarine, heated upon a red- 
hot ifoo, becomes more glittering ^ but it wastes, and 
is coarser and harder to work with in miniature. 

Ail these colours are diluted in little cups of ivory, 
made on purpose, or in sea shells, with water in which 
trabic and sugar candy are put. For instance, 
in a glass of water put a piece of gum as big as a wal- 
nut, and half that quantity of sugarcandy. This last 
hinden the colours from scaling when they are laid on, 
which they generally do when they want it, or the vel- 
loro is greasy. 

This gnm water most be kept in a neat bottle cork- 
ed ; and yon never must take any out of it with a pen- 
cil that has colottr upon it, but with a quill or some 
such thing. 

SofBe of this water is put in the sheH with the co- 
hair you would temper, and diluted with the finger 
till it be very fine. If it be too hard, you most let it 
soften in the shell wHh the said water before you dilute 
it. Afterwards let it dry ; and do thus with every co- 
lour, except lily-green, sap-green, and gamboge, which 
most be tempered with fair water only. But oltrama- 
rioe, lake, ifnd bistre, are to be more gummed than 
other colours. 

If you make use of sea shells, you must let them 
fteep two or three days beforehand in water: then 
<'Ieanse them in boiling hot water, mixed with vinegar, 
in order to carry off a certain salt, which otherwise 
sticks to them, and spoils the colours that are put to 
them. 

To know whether colours are sufficiently gummed, 
you have nothing to do but to give a stt*oke of the pen- 
cil upon your hand when they are diluted, which dries 
imm^ately : if they chap and scale, there is too much 
gum ; if they rah out by passing the finger over them, 
there is too little. It may be seen likewise when the 
colours are laid on the vellum, by passing the finger 
over them. If they stick to it like a powder, it is a 
sign there is not gum enough, and more roost be put 
to the water with which you temper them : but take 
care you do not put too mueb j for that makes the co- 
lour extremely hard and dry. It may be known like- 
wise by their glueiness and brightness : so the more 
they are gummed, the darker they paint ; and when 
you have a mind to give a greater strength to a colour 
than it has of itself, you have nothing to do but to give 
it a great deal of gum. 

Provide yourself with an ivory pallet, very smooth, 
as big as your hand ^ on one side of which the colours 
for the carnation, or naked parts of a picture, are to 
be ranged in the following manner. In the middle put 
a great deal of white, pretty largely spread \ because 
it is the colour most made use of: and upon the edge, 
from the left to tfie right, place the following colours at 
a little distance from the ^ite. 
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Masticot. Colours, 

Dutch pink. &c. 

Orpiment. 

YeHow ochre. 

Green ^ composed of verditer, Dutch pink, and 
white, in equal quantities. 

Blnc^ made of ultramarine, indigo, and white, 
to a great degree of paleness. 

Vermilion. 

Carmine. 

Bistre, and 
Blatk. 

On the other side of the pallet, spread some white 
in the same manner as for the carnation. And when 
you have a mind to paint draperies, or other things, 
place near the white the colour you would make them 
of, in order to work, as shall be shown hereafter. 

ITie use of good pencils is a great matter. In or- 
der to make a good choice, wet them a little y and it* 
the hairs keep close together as you turn them upon 
the finger, and make but one point, they are good : 
but if they close not together, but make several points, 
and some are longer than others, they are good for 
nothing. When they are too sharp pointed, with only 
four or five hairs longer than the rest, yet closing all 
together, they are, notwithstanding, good *, hut they 
must be blunted with a pair of scissars, taking care at 
the same time you do not clip away too much. It is 
proper to have two or three sorts of them ; the largest 
for laying the grounds and dead colouring, and the 
smallest for finishing. 

To bring the hairs of your pencil to join close to- 
gether and make a good point, you must often put the 
pencil just between your lips when you arc at work 5 
moistening and pressing it close with the tongue, even 
when there is colour upon it 5 for if there be too much, 
some of it is taken off by this means, and enough left 
for giving fine and equal touches. You need not ap- 
prehend this will do yon any harm. None of the co- 
lours for miniature, except orpiment, when they arc 
prepared, have either ill taste or ill quality. This ex- 
pedient must especially be used for dotting, and for fi- 
nishing, particularly the naked p.arls of a picture, that 
the touches may he neat and fair, and not too much 
charged with colour. As for draperies and other 
things, as well in dead colouring as in finishing, it is 
sufficient, in order to make the hairs of your pencil 
join well, and to unload it when it has too much co- 
lour, to draw it upon the edge of the shell, or upon 
the paper you must put upon your work to rest your 
hand on, giving some strokes upon it before you work 
upon your piece. 

To work well in miniature, you must do it in a room 
that has but one window, and me yourself very near it, 
with a table and desk almost as nigh as tbe window ; 
placing yourself in such a manner, that the light mi^ 
alwap come in on tbe left side, and never forwai'd or 
on the right. 

When you would lay a colour on all parts equally 
strong, as for a ground, you must make your mixtures 
io shells, and put in enough for tbe thing you design 
to painty for if there be not enough, it is a gn*at chance 
but the colour you tnix afterwards is too dark or too 
light. 

K k 2 Sect.. 
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26 o. miniature 

Of 

Wo^'"g-. Sect. III. Of Working. 

After having spoke of vellum, pencils, and colours, 
let 09 now show how they are to be employed. In the 
iirst place, then, when you would paint a piece, be it 
carnation, di*a^ry, or any thing else, you most begin 
by dead-colouring ^ that is to say, by laying your co- 
lours on with liberal strokes of the pencil, in the 
smoothest manner you can, as the painters do in oil \ 
not giving it all the force it is to have for a finishing \ 
that is, make the lights a little brighter, and the shades 
less dark, than they ought to be \ because in dotting 
upon them, as you must do after dead-colouring, the 
colour is always fortified, and would at last be too 
dark. 

There are several ways of dotting \ and every painter 
lias his own. Some make their dots perfectly round \ 
others make them a little longish ^ others hatch by 
little strokes that cross each other every way, till the 
work appears as if it had been wrought with dots* 
This last method is the best, the boldest, and. the soon- 
est done : wherefore such as would Mint in miniature 
ought to use it, and to inure tbemsdves from tlie first 
to dot in the plump and the soft way \ that is to say, 
where the dots are lost, in a manner, in the ground 
upon which yon work, and. only so much appears as is 
sufficient to make the work seem dotted. The bard 
and the dry way is quite the reverse, and always to he 
avoided. This is done by dotting ^vith a colour much 
darker than your ground, and when the pencil is not 
moistened enough with the colour, which makes the 
work seem rough and uneven. 

Study likewise carefully to lose and drown your ay* 
lours one in another, so that it may not appear where 
they disjoin^ and to this end, soften or allay your 
touches with colours that partake of both, in such sort 
that it may not appear to be your touches which cut 
and disjoin them. By the word cuty we are to under- 
stand what manifestly separates and divides, and does 
not run* in and blend itself with the neighbouring co- 
lours } which is rarely practised but upon the hordra of 
dr ape ry. 

tVl^en your pieces are finished, to heighten them a 
little, give them. a fine airj that is to say, give, upon 
the extremity of the lights,, small touchea with a co- 
lour yet lighter,, which must be lost and drowned with 
the rest. 

When the colours are dry upoa your pallet or in 
your shells, in order to use them they must he diluted 
with water. And when you perceive they want gum, 
which is seen when they easily rub off the hand or the 
vellum if you give a touch with them upon either, they 
must be tempest with water instead of pure wa- 
ter, till they are in condition. 

There are several sorts of munds for pictures aud 
portraitures. Some are wholly dark, composed of 
bistre, umbte, and Cologn earth, with, a little black 
and white *, others more yellow, in which is mixed a 
great deal of ochre \ others gntyer, which partake of 
indigo. In order to paint a ground, make a wash of 
the colour or mixture you would have it, or according 
to that of the picture or portraiture you would copy,}, 
that if to say, a very light lay, iu which there is liardly 
any thing but* water, in order to soak the vellum. 
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Then pass another lay over that, somewhat thicker, and or 
strike it on .very smoothly with laige strokes as quick 
jis you can, not touching twice in the same place ^ ^ 

it be di7 } because the second stroke carries off what 
has been laid on at the first, espooially when you lean 
a little too light upon the pencil. 

Other dark grounds are likewise made of a colour 
a little greenish } and those are most in use, and the pro* 
perest to lay under all sorts of figures and portraiturts } 
because they make the carnation, or nak^ parts of a 
picture, appear very fine } are laid on very easily, and 
tliere is no occasion to dot them, as one is often obliged 
to do tlie others, which are rarely made smooth and 
even at the first } whereas in these one seldom fails of ■ 
success at the first bout. To make them, you must 
mix black, Dutch pink, and white, all together : more 
or less of each colour, according as you wonld havs 
them darker or lighter. You are to make one lay very 
light, and then a thicker, as of the first ^nnds. You 
may also make them of other colours, if you please } 
but these are the most common. 

When yon paint a holy, person npon one of these 
grounds, and would paint a small glory round ths 
head of your figure, you must not lay the colour too 
thick in that part, or you may even lay none at all^ 
especially where this glory is to be. very bright } bot 
lay for the first time with white and a litUe ochre 
mixed together, of a sufficient thickness } and in pro- 
portion as you go from the place of the bead, put a 
little more ochre } and to make it lose itself, and die 
away, with the colour of the ground, hatch with a free 
stroke of the pencil, following the round of the glory 
sometimes with, the colotn' of which it is made, end 
sometimes with that of the 'ground, mixing a little 
white or ochre with the last when it-painU too dark to 
work with : and do this till one be insensibly, lost hs 
another, and nothing can be seen to disjoin them. 

To fill an entire ground with a glory, the brightesi 
part is laid on with a little ochre and white, lading 
more of the first in proportion as you come nearer the 
edges of the picture : and when the ochre is not strong 
enough .(for you must always paint darker and darker), 
add gall stone, afterwards a little carmine, and lastly, 
bistre. This first laying, or dead colouring, is to be 
made as soft as possible } that is to say, let these, sha- 
dowings lose tliemselves in one another without gip or 
intersection. Then the way ia to dot iqm them with 
the same colours, in order t# .drown the whole toge- 
ther}, which is pretty tedious, and a little dIffieWt, 
especially wiien there are clouds of glory on the 
ground. Their lights must be fortified in proportion, 
ns you remove from the figure, and finish^ as the 
rest, by dotting and rounding the clonds } the bright 
and .obscore parts of which must run insensibly into one 
another. 

For a day sky, take ultramarine and a good deal of 
white, and mix them together. With this oiake a lay,, 
as smooth as you can, with n large pencil and libei^ 
strokes, as for grounds }. applying it paler and paler- 
as you descend towards the horizon } which must be 
done with vermilion or red lead, and with white of 
the same strength with that where the sky ends, or 
somctluog less } making this blue lose itself in the red, 
which you bring down to the skirts of the earth, or; 
tops of bouses } mixing towards the end gall stone sadr 
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Of a good deal of white, in such a manner that the mix- 
Working, tore be still paler than the former., without any visible 
~ intersection or parting between all these colours of die 
sky. 

When there are clouds in the sky, you may spare 
the places where they are to be ; that is to say, you 
need not lay on any blue there, but form them, if they 
are reddish, with vermilion gall stone and white, with 
a little indigo ; and if they are more upon the black, 
pat in. a good deal of the last ^ painting the lights 
ol’ one ami the other with masticot, vermilion, and 
white, more or less of any of these colours, according 
to the strength you would give them, or according to 
that of the original you copy •, rounding die whole as 
you dot •y for it Is a difficult matter to lay them very 
smooth at the first painting: and if the sky is not even 
enough, yon must dot it also. 

It is at your pleasui*e to exempt the places of the 
clouds, for you may lay them upon the ground of the 
sky ; heightening the. bright parts by putting a good 
deal of white, and fortifying the shadows by using less. 
This is the shortest way. 

A night or stormy sky, is done with indigo, blacky 
and white, mixed together } which is laid, as for a 
day sky. To this mixture must be added oebre, vermi* 
Hon, or brown red, for the clouds \ the lights of which 
are to be of masticot or red lead, and a little white, 
DOW redder, now yellower, at discretion. And when 
it is a tempestuous sky, and lightning appears in 
some places, be it blue or red, it is to be done as in 
a day sky, drowning and losing the whole togetben 
at the first forming or dead colouring, anA at the 
finishiag. 

Sect. IV. Of Draperies,. 

To paint a blue drapery, put ultramarine near the 
white upon ypur pallet^ and mix a part of the one 
with the other, till it makes a fine pale, and has a body. 
With this mixture you must form the brightest parts \ 
and then adding more ultramarine, form such as are 
darker ^ and go on after this manner till you come to 
tbe deepest plaits and..the thickest sbadee, where you 
mast lay pare ultramarine : and all this must be done 
as for a first forming or deaAcolouring v.that is to say,, 
laying tbe colour on with free strokes of the pencil, 
yet as smooth as you can *, losing the lights in the sha- 
dows with a. colour neither so pale as the light nor^ 
so dark as the shades. Then dot with, the same colour 
as in the first forming, but a small matter deeper ; 
that the dots may be fairly seen. All tbe parts must 
be drowned one in aoothor, and the plaits appear witli- 
out intersection. When the ultramarine is not dark 
enongb to make the deeper shadows, how well soever, 
it be gummed, mix . a little indigo with it to finish 
them. And when tbe extremities of the lights are not * 
bright enough, heighten them with white and a very , 
little ultramarine. 

A drapery of carmine is done in the same manner 
V the blue ^ except that in the darkest places there 
IS to be a lay of pure vermilion, before you dead 
colour with carmine, which must be applied at top j 
ud in the strongest shades, it must be gummed very 
much. Ta deepen it the more, mix a little bistre with 
iu 
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There is likewise made another red drapery', which Of 
is first drawn with vermilion, mixing white with it Drap eries, 
to dead colour the bright places, laying it pure and ^ ' 

unmixed for those that are darker, and adding car- 
mine for the grand shades. It is finished afterwards, 
like other draperies, with the same colours. And when 
the carmine with tbe vermilion do not darken enough, 
work with the first alone, but only in the deepest of the 
shades. 

A drapery of lake is made in the same manner with 
that of carmine \ mixing a good deal of white w ith it 
for tbe bright places, and very little for those that are 
dark. It is finished likewise with dotting ^ but you 
have nothing to do with vermilion in it. 

Violet draperies are likewise done after this manner > 
after making a mixture of carmine and ultramarine, 
putting always tvhite for the bright parts. If you 
would have your violet be columbine or dovb colour, 
there must be more carmine than ultramarine : but 1£ 
you would have it bluer and deeper, put more ultra-, 
marine than carmine. 

A drapery is made of a flesh colour, beginning 
with a layr ma<1e of white, vermilion, and very pale 
lake ; and making tbe shades with tbe same colours, 
using less white in them This drapery must be very* 
pale and tender, because the stuff of this colour is 
thin and light ^ and evea the shades of it ought not to 
be deep* 

To make a yellow drapery, put a lay of masticot 
ever all^ then one of . gamboge upon that, excepting 
the brightest places,., where the masticot must be le^ 
entire^ tbe dead, colour with oebre, . mixed with a 
little gamboge and masticot, putting more or less of 
the last according to the strength of tbe shades. And 
wlien these colours do not darken enough, add gall 
stone. And gall stone pure and unmixed is used fox 
tbe thickest shades ^ mixing a little bistre with it, i£ 
there be/ occasion to make them still darker. You 
finish by dotting with the same colours you dead-co- 
loureA with, and losing llie lights and the shades in one. 
another* 

If you put Naples yellow, or Dutch pink, in lieu of 
masticot and gamboge, you will make another sort of 
yellow. 

The green drapery is made by a general lay of ver- 
diter^ with which, if yon find it. too blue, mix maati- 
cot for tbe lights, and gamboge for the shades. After-* 
wards add to this mixture lily-green or sap-green, to. 
shadow with \ and as tlie shades are thicker, put more 
of these last greens, and even work with them pure and 
unmixed where they are to be extremely dark. You 
finish with the-same colours, a little darker. 

By putting more yellow, or more blue, in these co- 
lours, you may make different sorts of green as you 
please. 

To make a black drapery, you dead colour with 
black and white, and finish with the same colour, pnt- 
tnig more black as the shades are thicker^ and for 
the darkest, mix indigo with it,, especially when you 
would have tbe drapery appear like. velvet. You may 
always give some touches with a brighter colour, to 
heighten the lights of any drapery whatsoever. 

A white woollen drapery is made by a lay of white, 
in which there must be a very small matter of ochre, 
orpiment, or gall stone, that it may look a little yel- 
lowish. 
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Ot kmufa. Then dead-coloor, and finish the shades with 
Dnip erift. blue, a little black, white, and bistre ^ patting a great 
» deal of the last in the darkest. 

The light gray is begun with black and white, and 
finished with the same colour deeper. 

For a brown drapery, make a lay of bistre, white, 
and a little brown red ^ and shadow with this mixture, 
made a little darker. 

There are other draperies called variable^ because 
\he lights arc of a different colour from the shades. 
These arc mostly used for the restnents of angels, for 
young and gay people, for scarfs and other airy attire, 
admitting of a great many folds, and flowing at the 
plea.sure of the wind. The most common are the 
ablets : of which they make two sorts \ one, where 
the lights are blue ; and the other, where they are 
yellow. 

For the first, put a lay of nltnu(narine and aery pale 
white upon the lights •j and shadow with carmine, ol- 
framarine, and white, as for a dra^ry wholly violet; 
so that only the grand lights appear blue. Yet they 
most be dotted with violet, in which there is a great 
deal of white, and lost insensibly in the shades. 

The other is done by patting upon the lights only, 
instead of blue, a lay of masticot ; working the rest 
as in the drapery all violet, excepting that it must 
be dotted, and. tue light parts blended with the slia- 
dowy, that is, the yellow with the violet, with a little 
gaiUhoge. 

The carmine red is done like the last *, that is, let 
the lights be done with masticot, and the shades with 
Carmine ; and to lose the one in the other, make use of 
gamboge. 

Tlie lake red is done like that of carmine. 

The green is done as the lake : always mixing ver- 
diter with lily or sap green, to make the shades ; which 
are not very dark. 

Several other sorts of draperies may be made at dis« 
cretion, always taking care to preserve the union of 
the colours, not only in one sort of cloth or so, but 
also in a group of several figures ; avoiding, as much 
as the subject will allow, the putting of blue near the 
colour of fire, of green against black ; and so of other 
colours which cut and disjoin, and whose union is not 
kind enough. 

Several other draperies are made of foul colours, as 
brown red, bistre, indigo, &c. and ail in the same 
manner. Likewise of other colours, simple and com- 
pound ; the agreement between which is always to be 
minded, that the mixture mav produce nothing harsh 
and disagrecalde to the eye. Ko certain rule can be 
laid down for this. The force and effect of your co- 
lours are only to be known from use and experience, 
and yon must work according to that knowledge. 

Linen cloths are done thus : After drawing the 
plaits or folds, as is done in a drapery, put a lay 
of white over all then dead colour, and finish the 
shades with a mixture of ultramarine, black, and 
white, using more or less of the last, according to 
their stren^h or tenderness ; and in the greatest 
deepenings put bistre, mixed with a little while ; 
giving only some touches of this mixture, and even 
t)f pure bistre, upon the extremities of the greatest 
shadows, where the folds must be drawn, and lost with 
the rest. 



They may be done in auollier manner, by luiking (x 
a general Jay of tbit mixtore of ultramarine, black, Drapemi 
and very pale white ; and dead colour (as has bm said ‘ ^ 

before) with the same colour, but a little deeper. And 
when the shades are dotted and finished, heighten the 
lights with pore white, and lose them with the deep- 
enings of the linen. But of whatever sort you make 
them, when they are finished, you must give a yeHowbh 
teint of orpimeot and white to certain places ; laying it 
lightly en, and as it were in water ; so that what is 
nndenieatli may, notwithstanding, plainly appear, as 
well the shadows as the dotting. 

Yellow linen cloth » done 1^ potting a lay of white, 
mixed with a little ochre. Then form and finish the 
shades with bistre,^ mixed with white and ochre} and 
in the thickest shades nSe pure bistre ; and before you 
finish, give some teints hire and there of ochre and 
white, and others of white and ultramarine, as well 
upon the shades as the lights ; but let them be very 
bright ; and drown the whole together in dotting, and 
it will look finely. As you finish, heighten the extre- 
mities of the lights with masticot and white. You may 
add to this sort of linen, as well as to the white, cer- 
tain bars from space to space, as in Turkey mantuas; 
that is, small stripes blue and red with ultramarine and 
carmine } one of red between two of Woe, very bright 
and clear upon the lights, and deeper upon the sha&s. 
Virgins are pretty often dressed with veils of this sort 
(by Popish painters), and scarfs of this kind are put 
about necks that are bare } because they become the 
teint mighty well. 

If you would have both these sorts of linen transpa- 
rent, and the stufl; or other thing that is beneath ap^ 
pear through them, make the first lay for them very 
light and clear, and mix in the colour to shadow with, 
a little of that which is underneath, especially towards 
Che end of the shades } and only do the extremities of 
the lights, for the yellow, with masticot and white*, 
and for the white, wkh pure white. 

They may be done in another manner, especially 
when you would have them altogether as clear as nras- 
hn, lawn, or gauze. To this end form and finish what 
is to be beneath, as if nothing was to be pnt over it 
Then mark out tite light and clear folds with white or 
masticot } and a shadowy with bistre and white, or with 
black, blue, and white, according to the colour you 
would make them off } making the rest somewhat faiot- 
er : yet this is not necessary but for the parts that arc 
not to be so clear. 

Crape is done the same way } excepting that the 
folds of the shades and the lights, and the borders too, 
are to he marked out with little filaments of black up- 
on what is underneath } which is likewise to he finish^ 
beforehand. 

When you would make a stuff like a watered 
tabby, make the waves upon it with a colour a lit- 
tle lighter, or a little darkei*, in the lights and the 
shades. 

There is a manner of touching draperies which di- 
stinguishes the silken from the woollen. The last are 
more terrestrial and sensible ; the others more light 
and fading. But it mnst be observed, that this is an 
effect which depends partly upon the stuff and partly 
upon the colour ; and for the employing these in a 
manner suitable to the sul^ects and the deepemngs of 

pain^gy 
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Of ^ntiDg, we ahali here touch upon their difierent 
Dnpdiei ties. 

* We have no colour which partakes more of lights 
Bor which comes nearer the air, than white ; which 
shows it to he fickle and fleeting. It may, nevertheless, 
be held and brought to by some Belabouring co- 
lour, more heavy and sensible, or by mixing them toge* 
tber. 

Bine is a most fleeting colour : and so we see, that 
the sky and the remotest views of a picture are ^ this 
coloar j hot it will become lighter and fickler in propor- 
tion as it is mixed with white. 

Pore black is the heaviest and most terrestrial of ali 
ooloors ; and the more of it you mix with others, the 
■earer you bring them to the eye. 

Nevertheless, the diflierent dispositions of black and 
white make also their efiects different : for white often 
makes black disappear, and black brings white more 
into view ; as in the reflection of globes, or other fi- 
gures to be made round, where th^e are always parts 
that fly as it were from the eye, and deceive it by the 
craff of ait : and under the white are here comprehend- 
ed all the light colours ^ as under the black, all the 
heavy colours. 

Ultramarine is then soft and light. 

Ochre is not so much so. 

Masticot is very light ; and so is verditer. 

Vermilion and carmine come near this quality. 

Orpiment and gamboge not so near. 

Lake holds a certain mean, rather soft than rough. 

Dutch pink is an indifferent coloar, easily taking 
the quality of others. So it is made terrestrial by 
mixing it with colours that are so ; and, on the con- 
trary, the most light and fleeting by jotntng k with 
white or blue. 

Brown red, umber, dark greens, and bistre, are tbe 
heaviest and most terrestrial, next to black. 

Skilful painters, who nnderstmnd perspective, and 
the harmony of colours, always observe to place the 
dark and sensible colours on ‘ the fore parts of their 
pictures ; and the most light and fleeting they use for 
the distances and remote views. And as for the union 
of colours, the different mixtures that may be made of 
them will learn yon the firiendriiip or antipathy they 
have to one another. And upon this you must take 
your measures for placing tbm with such agreement 
as shall please the eye. 

For the doing of kcc, French points, or other things 
of that nature, put over all a lay of blue, black, and 
white, as for linen ; then heighten the flowerwork wiill 
pure white : afterwards make the shades above with the 
hrst colour, and finish them with the same. 'When they 
are opcm the carnation or naked parts of a picture, or 
upon any thing else that you would show through ani- 
other, finish what is beneath, as if nothing was to he 
pot over it : and mt top, make the points or lace with 
pure white, shadowing and finishing t^ra with the other 
mixture. 

If you would paint a fur, you must begin with a kind 
of drapery, done, if it he ^rk, with bistre and white, 
making the shadowings of the same colour, with less 
white. If the fur be white, do it with blue, white, 
and a little bistre. And when this beginning, or first 
forming, is done, instead of dotting, draw small strokes, 
turning, now in one manner, now in another, accord- 

4 
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kig to the course and flatting of Che hair. Heighten Of 
the ligbto of dwk furs with ochre and white, and of the Camatioas. 
other with white and a little blue. ' ■ ' • 

For doing a building, if it be of stone, take indigo^ 
bistre and white, with which make the beginning or 
first form of it ^ and fiir shadowing it, put less of this 
last ^ and more bistre than indigo, according to th« co- 
lour of the stone yon would paint. To these you may 
likewise add a little ochre, both for the forming and 
the finithmo. But to make it finer, yon must give, 
here and there, especially for old fabrics, blue and 
yellow teints, some with ochre, others with altramsrine, 
mixing always white with them, whether before the first 
forming, provided they appear throngb the draught, or 
whether upon it, losing or drowning them with the rest 
when you finish. 

\^en the building is of wood, as there are many 
sorts, it is done at discretion ^ but the roost ordinary 
way is to begin or first form with ochre, bistre, ana- 
white, and finish without white, or with very Iktle ; 
and if the shades are deep, with pure bistre. In the 
other they add sometimes vermilion, sometimes greeik 
or black ^ in a word, just according to the colour thep 
would give it ^ and they finish with dotting, as in dtir^ 
peries and every thing else. 

Sect^ V. Of Carnations^ or the naked parts of a 
Painting. 

There are in camatioo so many diflerent colour- 
ings, that it would be a difficult thing to give gtneral^ 
rules upon so variable a subject. Nor are they mind- 
ed, when one^ has got, hy custom and practice, some 
habit of working easily : and snob as are arrived to 
this degree, employ tberaselves in mqiying their ori- 
ginals, or also tb^ work upon their ideas, wsthont . 
knowing bow : insomuch that the nmst skdful, who 
do it with less reflection and pains than others, would, 
likewise be more pot to it to give an account td tlleir 
maxims and knowledge in the matter of painting, it 
they were to be asked what colours they made nse of 
for such and such a eofeoring, a teint here, and 
there. 

Nevertheless, as hegianers want some instmetion at 
the first, we will show in general after what manner se- 
veral camationo are to be done. 

In the first place. After having drawn your figure 
with carmine, and mdersd your piece, apply lor wo- 
men and children, and genei^y tor all ten^r colour- 
ings, a lay of white, mixed wkh a. very Ikllo of the 
hl^ made for ihoes,^ of which we have told the compo- 
sition ; but let k hardly be seen. 

And for men, instead of bkie, they put io this first 
lay a little vermilion ; and when they are old, w Iktlc 
ochre is mixed with k. 

Afterwards follow all the traces with vermBion^ 
canmae, and white, mixed ti^ether ; and begin. tSL 
the shades with tbb mixture, adding white in propor- 
tion as they are weaker ^ and pnttiog hot Iktle in the 
darkest, and none, in a roannor, in certain places 
whore strong tonchos are to be given : for instanoe, in 
the eomer w the oye ^ under the nose ^ at the ears ^ 
under the cbm ^ in the separations of the fingers ; m 
ali joints ^ at the corners of the nails •y and. genenJly 
in every part where yoo would mark out sepaimtsoos 

in 
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Ot in dutdeft that mire obscare. Neither need yoo femr to 
Cimutionf. give to tbofle places all the force and strength they 
* ^ ought to have at soon as you begin or first form them, 

bemuse in working at top with green, the red you have 
put there is always Weakened. 

After having l^gun, or first formed, or dead-colour- 
ed, with red, make blue teints with ultramarine and a 
great deal of white, upon the parts which fly from the 
eye ^ that is to say, upon the temples ; under and in 
t^ comers of the eyes ^ on both sides the mouth, above 
mid below ; a little upon the middle of the forehead^ 
between the nose and the eyes } on the side of the 
cheeks ^ on the neck and other places where the flesh 
mssumesa bloish cast. Yellowish teints are likewise 
made with ochre or orpiment, and a little vennilioo 
mixed with white, under the eyebrows, on the sides of 
the nose towards the bottom, a little underaeath the 
cheeks, and upon the other parU which rise and come 
•nearer the eye. It is especially from these teints that 
the natural complexion is to be observed, in order to 
xatch it for painting being an imitation of natnre, 
the perfection of the art consists in the justness and 
mimplicity of the representation, 'especially in face paint- 



hen, therefore, you have done your first lay, your 
dead-colouring, and your teints, you must woiA upon 
the shades, dotting with green tor the carnations or 
naked parts, mixing, acemding to the rule we have 
given for the teints, a little blue for the parts which 
dj from the eye *, and, on the other frand, making it 
• a little yellower for those that are more sensible j that 
is to say, which rise, and come nearer the eye : and 
at the ei^ ef the ahvdes, on the side of the light, you 
must blend mid lose yoor colour insensibly in the 
ground of the caraadoo' with blue, and then with red, 
according to the places where you paint* If this mix- 
ture of gix^en dou not work dark enough at first, pass 
over the* shades several times, now with red, and now 
with green ^ always dotting : and this do till they are 
as they should be. 

And if you cannot with these coloors give the shades 
all the force they ought to have, finish, in the darkest, 
with bistre mixed with orpiment, ochre, or vermilion, 
and sometimes with pure bistre, according to the co- 
looring you would make, but lightly, laying on your 
colour very clear. 

You must dot upon the clear and bright places with 
a litUc vermilion or carmine, mixed with much white, 
and a very smalhmatter ef ochre, in order to lose them 
with the shadowy, and to make the teints die away in- 
sensibly into one another ^ takhig care, as you dot, or 
hatch, to make your strokes follow the turnings and 
windings of the fleshy parts. For though the rule be 
to cross always, this dotting or hatching ought to ap- 
pear a little more here, because it rounds the parts. 
And as this mixture might make a colouring too red, 
if it was always to be used, they work likewise in 
every part, to blend the teints and the shades with 
'bine and a little green, and much white, so mixed as 
'to be very pale^ excepting, nevertheless, that this 
colour must not be put upon the cheeks, nor upon the 
extremities of the clear parts, no more than the other 
mixture upon these last, which must be left with all 
their light ^ as certain places of the chin, of the noee, 
^d of the forehead, and upon the cheeks > which, and 
3 
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the checks, ought nevertheless to be redder than the or 
rest, as well as the feet, the hollows of the bands, an<l Canaiiat 
the fingers of both. » — 

Observe, that these two last mixtures ought to be se 
pale, that the work shall hardly be visible ^ for they 
serve only to soften it ; to onite the teints with one 
another, and the shades with the lights, hnd to drown 
the traces. Care mast likewise be taken that yoo work 
not too much with the red mixture upon the blue 
teints, nor with the blue upon the others^ but 
change the coloor from time to time, when you per- 
ceive it works too blue or too red, till tbe work be fi- 
nisbed. 

The white of tbe eyes most be shadowed with tbii 
same blue, and a little flesh colour ^ and the comers, on 
the side of tbe nose, with vermilion and white ; giving 
them a little touch of carmine. Tbe whole is soflened 
with this mixture of vermilion, carmine, white, and a 
very small matter of ochre. 

The apples or balls of the eyes are done with tie 
mixture of ultramarine and white ; tbe last prevailing 
a little > adding a little bistre, if they are yellowish ^ or 
a little black, if they are gray* Make the little black 
circle in tbe middle, called the crystal o/* the eye ; and 
shadow the balls with indigo, bistre, or black, accord- 
ing to the colour they are of j giving to each a small 
touch of pure vermilion round the crystal \ which most 
be lost with the rest at tbe finishing. This gives viva- 
city to the eye. 

The round or circumference of the eye is done with 
bistre and carmine ^ that is to say, tbe slits or partings, 
and the eyelids, when they are large and bold ^ espe- 
cially toe upper ones ^ which must afteiwards soft- 
ened with the red or blue mixtures we have mention- 
ed before, to the end they may be lost in one another, 
and nothing seem intersected. \M)cn this- is done, give 
a little touch of pure white upon tbe crystal, on the side 
of tbe lights. This makes tbe eye shine, and gives life 
to it* 

The month is dead coloured with vermilion, mixed 
with white ^ and finished with carmine, which is soft- 
ened as tbe rest. And when tlie carmine does not work 
dark enough, mix a little bistre with it. This is to be 
understood of the comers in the separation of tbe lips 
and particularly, of certain mouths half open. 

Tbe bands, and all the other parts of carnation, arc 
done in tbe same manner as tbe faces ^ observing, that 
the ends of tbe fingers he a little redder than tJie rest. 

When your whole work k formed and dotted, mark 
the separations of all tbe parts with little touches of 
carmine and orpiment mixed together, as well in the 
shadowy as the light places ^ but a little deeper and 
stronger in the first, and lose them in the rest of the 
carnation. 

Tbe eyebrows and tbe beard are dead-coloured, as 
are tbe shades of carnations ^ and finished with bistre, 
ochre, or black, according to the colour they are of, 
drawing them by little strokes tbe way they ought to 
go -y that is to say, give them all the nature of hair. 

Tbe lights of them must be heightened with ochre and 
bistre, a little vermilion, and much white. 

For tbe hair of the bead, make a lay of bistre, ochre, 
and white, and a little vermilion. When it is very 
dark coloured, use black instead of ochre. AAerwards 
form the shadowy parts with the same colours, putting 

less 



Digitized by kjOOQle 




Sect. VI. MINIATURE PAINTING. 265 



Of less ^bite m them ; and finish with pare bistre, or mix- 
Canutkms.ed with ochre or bltok, bj small strokes very fine, and 
— close to each oftber, waving and bnoklmg them accord- 
log to the curling of the hair. The li^t parts must 
alM be heightened b^ little strokes with ochre or or* 
piment, white, and a little venmlton. which, lose 

the lights and the shades in each other, by working 
sometimes with a dark and sometimes with a light co- 
loan 

And for the hair about the forehead, through which 
the skin is seen, it most he first formed with the co- 
lour thereof, and that of the carnation, working and 
shadowing whh one and the other, as if you designed 
to paint none. Then form it, and finisb with bistre. 
The lights are to be heightened as the other. Gray 
hair is dead*colonred with white, black, and bistre, 
and finished with the same colour, bdt deeper ; height* 
eniog the bright and clear parts of the hair, as well as 
those of the eyebrows and the beard, wkh white and 
very pale blue, after having formed them as the others^ 
with die colour of the fi^h or skin 5 and* finish with 
bistro. 

But the most important tldog is to soften otters 
work } to blend the teints in one another, as well as the 
beard and the bair about the forehead, with the other 
hair and the caniatioii \ taking especial cai*e not to 
work rough and dry; and that the traces, turnings, 
and windings of the carnation or -naked parts, be not 
intersected. You must likewise accustom yourself to 
pot white in your colours only in proportion as jou 
worii lighter or darker ; for the coloor you use the se- 
cond time must he always a little stronger and deeper 
dtto the first, unless it he for softening. 

Oiffiorent colonrings are easily made, hy putting 
more or less of red, or blue, or yellow, or bistre, whe- 
ther for the dead-colouring, or for the finishing.*-^ 
That for women ought to be bluish; that for child* 
reo a little red ; and both fresh and florid. That 
for men ought to be yellower; especially when they 
are old. 

To make a colouring of death, there must be a first 
lay of white and orpiment, or a veiy pale ochre : dead- 
colour with vermilion, and lake, instead of carmine, 
and a good deal of white ; and afterwards work over 
it with a green mixture, in which there is more blue 
than any other colour, to the end the flesh may be li- 
vid and of a purple colour. The tints are done the 
same way as in another colouring ; but there must be 
a great many more blue than yellow ones, especially 
upon the parts which fly from the sight, and about the 
eyes ; and the last are only to be upon the parts which 
rise and come nearer the eye. I'hey are made to die 
away in one another, according to the ordinary man- 
ner; sometimes with very pale blue, and sometimes 
with ochre and white, and a little vermilion ; soft- 
ening the whole together. The parts and contours 
must be rounded with the same colours. The mouth 
is to be, in a manner, of a quite violet. It is dead- 
coloured, however, with a little vermilion, ochre, and 
white ; but finished with lake and blue ; and to give 
it the deep strokes, they take bistre and lake, with 
which they likewise do tile same to the eyes, the nose, 
and the ears. If it be a crucifix, or some martyr, up- 
on whom blood is to be seen, after the finisbinir the 
Vox.. XIV. Part I. t 



carnation, form it wkh vermtlfon, and finish it witih Of Land- 
^mrmine^ making in the drops of blood a little bright scapes, 
reflecting spark, to round them. For the crown of 
thorns, make a lay of sea-green and masticot ; shadow 
it with bistre and green ; and heighten the clear and 
light parts with masticot. 

Iron is formed, or first laid, wkh Sndi^, a little 
black and white ; and finished with puie indigo, height- 
ening it with white. 

For painting fire and flames, the lights are done with 
masticot and orpiment ; and for the shades, they mix 
vermilion and carmine. 

A smoke is done with black, indigo, and white, and 
sometimes with bistre ; one may likewise add vermilion 
or ochre, according to the colour it is to be of. 

Pearls are painted by putting a lay of white, and a 
Httle blue: they are ahadmved and rounded with the 
same colour, deeper ; a small white dot is made almost 
In the mkldle on the side of the light ; and on the other 
side, between the shadow and the edge of the pearly 
they give a touch with masticot, to make the reflection ; 
and under the pearls is made a little shadow of the co- 
lour of the ground they are upon. 

Diamonds are made with pure black ; then they 
heighten them with little touches of white on the side 
of the light. It is the same thing for any other jewels 
you have a mind to paint : there is ootbiog to be done 
but to change the colour. 

For making a fi^re of gold, pot a lay of shell-gold, 
and shadow it with gallstone. Silver is done the 
same way ; excepting that it must be shadowed with 
indigo. 

One great means of acquiring a perfection in the art, 
is to copy excellent originals. We enjoy with pleasure 
and tranquillity the lalmur and pains of others. But a 
man must copy a great number before he is able to pro- 
doce aa fine effects ; and it is better to be a good copter 
than a bad author. 

Sect. VI. Of Landscapes. 

Ik the first place, After having ordered the economy 
of your landscape as of your other pieces, you must form 
the nearest grounds or lands^ when they are to iqipear 
dark, with sap or Kly-grecn, bistre, and a little-Verditer, 
to give a body to your colour ; then dot with this mix- 
ttire, but a little darker, adding sometimes a Ihtle black 
to it. 

For such pieces of ground as the Hght falls opon,^ and 
which are therefore clear and bright, make a lay of 
echre and white, then shadow and finish with bistre. 

In some they* mix a litde green, particularly for sha- 
dowing and finishing. 

There are sometimes upon the fore part eertaio red* 
dish lands ; which are dead^oloured with brown-red, 
white, and a Httle green ; and finished with the samei 
patting a Httle more green in them. 

' For the making of grass and leaves upon the fore- 
ground, you must, when that is finished, form with sea^ 
green, or verditer, and a Httle white : and for those 
that are yellowisb, mix masticot . Afterwards shadow 
them with Hly-green, or bistre and gallstone, if you 
would have them appear withered. 

The grounds or lands at a Iktle dislmice are formed 
LI with 
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€/F tjM^ fai Vtfctfd f«^ 

f T W* 5 J4*tin.T MK tte frfcw ke» 

ucve. 

b«t^ j* JM: K a ^js0ja are ^acc vkk 

aca^trmifc aaa. a *r^ >«e j a»^ i -a^xiea wkk ver- 

la a aari, tW fivtlar tWy tW aHse tkey 

are ta W anie ; aai tht la ke 

al a^g^raanfiar a*l virae 3 aimag ia mbk tattH 

t aa efaa af a er ai L jaa. 

Water W fa^a(e4 vka aai viae, aad ihi^ir 

ei vki^ tke MBK c i f ia r, boc iee^ ; aak ta iaii^ it, 
MACea^ al 4«cuai^ tWy 4a aarkia^ bat anke atiakca 
aa4 tracea wi th ta a cratwg ; firiafr tW» dbc aMK tara 
wvtb tW varea^ wkea dbeie are aav. SaaKtiaKaalktJe 
fX ec a anaft be a wat e4 la certaia pfacea, aa4 tke iigbt 
aa4 ciear paro ke*gblcat4 vkb pare vbaie, paitifaliriy 
a b ere eke water laaaML 

Backa are iri 4 r alaa gfi like bau4iaf« af ftaae; 
cscepUa^ tkat a little y eea i* awsei im feraaag aa4 
ikaiaariag tkrai* Blae aa4 yeUaw tciali are anie 
apaa tkea^ aa4 laat witk cke reat ia kaithiag> Aa4 
wkea tkere are waall braackes, witk learea, ■■!>, ar 
graai, wkea all » kat*ke4, tk^ are U be raiie 4 at 
tap wkk greea a*l an%tkaC« Tber attj Le a» 4 r jrU 
law, greea, aa4 rekikk, for appearif^ 4^ ia tke aaiae 
awamr aa aa tke i T ^ aaa ^ . lkK;k% are 4c^ue4 at tbe 
re«t > aa4 tke £mW tkej are aB tkt anre grar t4i tkej 
are a i ale > 

Caftka, ol4 kaaaea, aa4 otker boHJin^ of tlone aa4 
waad, are 4aae la tke anaacr aborc men ti m td ^ apeak- 
rag of time tkiag«, wkea ikej are opoo the 6rst Uoea. 
Birt wkea yaa woaU bare tkM a pp ea r at a 4iataiice, 
yoo aMMC mt% browa red aad rermUioo, with mack 
wbke ; aad tkadow eery tenderly with mixture t 
aad ike fmtihtr they are ofiT, tke weaker are tke etrokes 
ta be for tke tepantioat* If they are corcred wkk 
•late, ti ia to be made Uoer than the rest. 

Treat are not done till tke aky be finiabed ; one may, 
nerertbelew, tpare tke place* of them when they con- 
tain a good nomber ^ and howerer it be, ttich as come 
•ear the eye, are to be dead^oored with verditer, 
miaiog •ometimet oebre j aad shadowed with tke same 
coloart , adding lily-green* Afterwards yoo most work 
leares npon them by dottM withoot crossing: for 
this matt be done with small mgisb dots, of a darker 
coloor, and pietty foil of it, wbi^ most be conducted 
on the tide the branches go, by little tofts of a little 
darker coloor* Then bei^ten the lights with verditer 
ar sea-green, and mastieot, making leaves in tbe same 
manner ) and when there are dry branches or leaves, 
thev are dead-coloured with brown-red or galbtooe, 
with white \ and finished witk gallstone, withoot white, 
or with bistre* 

Tbe tranks of trees are to be dead-coloored witk 
ocbrti, white, and a little green, for the light and 
clear parts \ and for tbe dark they mix black, adding 
bistre and green for shadowing one and the others— 
Blue and yellow lints are likewise made upon them, 
and little touches given here and there with white and 
mastieot \ such as you ordinarily see upon tbe bark of 

tlTfS. 

The branches which appear among the leaves are 
dene with oebre^ venUtf r, and white } er with bistre 



M i irrMrig !• ^ 1*^ » « 

TWt mmt. he tkademeW wkk hktie awd IVmn 

least d wkk verEser aad is 1 gwea i aad aee sk^Md 
ewd fri i fkrd wko tke mmt cafomra, mixed wkk %- 
greca. Wkea tkexc aae saam wkkk appear jilfoaiih. 
for wkk eckee aad whke, aad iakk witk gpikoanc. 

Far mck as are ia tke Aita a res aad raaale views, 
yea mam dcad- cwl sar wkk tea-green; wkk wkkk, kr 
kakkaa^ yea mmsi mix eiferaansriae. ^fosgkaa tke 
ligkts ef eae aad tke esker wkk maTTirat, ky small dk- 
jsiaed leaves. 

It is tke mam diferak port ef badscape, ia rnisarr 
ef oaaiatare. So leaf a tree wdL Te leam, aad hml 
eae's load lo k a Iktle, ike aay i» te capy gaod eats ; 
for tke maaacr of tiarfciag ikn is ssagafor, aad can- 
aet be sc ^a ked bat by w a sii ag apea trees tkeamches; 
akeai vskU yea mam s k e erre to amke Iktlc hoegbs 
wksck mam ke c^ccsally sack as are below and 

tasr ard tke sky. | 

Aad gcacially, let year liadrrapcr be oofoand ia a 
kaadsame aaaacr, aad loll ef aatnie and troth ; Lr it 
k that which girca ikeai aD their bcaot j. | 

Sect- VD. 0/ Flowers. 

It is aa agreeable thic^ lo paiat flowers, not only I 

en accooat of the splcodoor of their diflcfent colour^ I 

but also by reason tbe little time and pains that are | 

bestowed in trimming them. Tkere is nothing bat dc- { 

light in it ; and, in a manner, no appUcatloa. Yoa j 

maim and bangle a face, if yoo make one eye bigkr | 

than another ; a small nose with a large mouth ; and so 
of other parts. Bat the fears of these disproportions \ 
constrain not the nuxul at all in flower pamting ; for 
unless they be very remarkable, they spoil nothing. 

For this reason, most persons of quality, who divert 
themselves with painting, keep to flowers. Neverthe- 
less, you mast apply yourself to copy justly ; and for 
this part of miniatnre, as for the rest, we refer yoa to 
nature, for she is your best model. tVork, then, after 
natoral flowers ; and look for the tints and difleirnt 
colours of them npon your pallet : a little use wOI 
make you find them easily ; and to facilitate this to 
yon at the first, we shall, in tbe continnaoce of oar 
design, show the manner of painting some ; for natu- 
ral flowers are not always to be bad ; and one is often 
obliged to work after prints, where nothing is seen hot 
graving. 

It is a general rule, that flowers are designed and 
laid like other figures; but the manner of forming 
and finishing them is difierent : for they are first formed 
only by large strokes and traces, which you must tiini 
at tbe first the way the small ones are to go, with which 
you finish : this turning aiding much thereto. And 
for finishing them, instead of batching or dotting, you 
draw small strokes very fine, and very close to one an- 
other, without crossing ; repassing several times, till 
your dark and your clear parts have all tbe force too 
would give them. 

Of KosES.^After making your first sketch, draw 
with carmine the red rose, and apply a very pale lay 
of carmine and white. Then form tbe shades with tbe 
same colour, putting less white in it ; and lastly, with 

pure 
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or J>urc carmine, but very bright nnd clear at the first j 
F!w«x. fortifying it more ant! more as you proceed in your 
* work, and according to the darkness of the sh^es. 
Ibis is done by large strolces. Then finish ; working 
upon it with the same cotonr by little strokes, which 
you roust make go the same way with tliose of the 
graving, if it be a print yon copy \ or the way the 
leaves of the rose turn, if you copy after a painting, 
or after nature ; losing the dark in the clear parts, 
and heightening the greatest lights, and the brightest 
or roast lightsome leaves, with white and a little ear- 
mine. You must always make the hearts of roses, and 
the side of the shadow darker than the rest ; and mix a 
little indigo for shadowing the first leaves, partlcn- 
larly when the roses are blown, to make them seem 
'faded. The seed is deadrcoloured with gamboge } 
with which a little sap-green is mixed for shadowing. 
Roses streaked with several colours, ought to be paler 
than others, that the mixture of colours may be better 
seen ; which are done with caitnine \ a little darker in 
the shades, and very clear in the lights 5 always hatch- 
ing by strokes. For white roses you must put a lay of 
white, and form and finish them as the red > but with 
black, white, and a little bistre } and make the seed a 
little yellower. Yellow roses are done by putting in 
every part a lay of roasticot, and shadowing them with 
gamboge, gallstone, and bistre ; heightening the clear 
and light places with masticot and white. 

The stiles, the leaves, and the bods of all sorts of 
roses are formed with verditer, with which is mixed a 
little masticot and gamboge \ and for shadowing them, 
they add sap green, putting less of the other colours 
when the shades are deep. The outside of the leaves 
ought to be bluer than the inside ^ wherefore it must 
he dead-coloured with sea green, and sap green mixed 
with that for shadowing, making the veins or fibres on 
this side clearer than the ground, and those on the 
other side darker. The prickles which are upon the 
stiles and 'buds of roses, are done with little touches of 
carmiDe, which are made to go every way ; and for 
those that are upon the stalks, they are formed with 
verditer and carmine, and shadowed with carmine and 
bistre : making the bottom of the stalks more reddish 
than the top, i. e. you must mix with the green car- 
nine and putt bistre. 

Of Tulips. — As there is an infinity of tulips, dif- 
ferent from one another, one cannot pretend to men- 
tion the colours with which they are all -done. We 
will only touch upon the handsomest, called streaked ^ 
and these streaks are dead-coloured with very clear car- 
mine in some places, and with darker - in others ^fi- 
nishing with the same colonr by little strokes, which 
^t be carried the same way with the streaks. And 
in others 'is put first a lay of vermilion. Then* they 
form them fiy mixing carmine, ^d finish them with 
pure carmine. In some they put Florence lake over 
tb? vermilion instead of carmine. Some are done 
with lake and carmine mixed together, and with lake 
alone,' or- with white and lake for the first forming ^ 
whether it be rosepink or Florence lake. There are 
*omeofar purple colour, which are formed with ultra- 
marine, carmine, or lake, sometimes bkier and some- 
times redder. The manner of doing both one and 
the other is the same ; there is no difiierence but in 
cslenrs. You must, in certain places, as between 
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the streaks of vermilion, c.armiiie, or lake, sometimes of 
put blue made of ultramarine and white, and sonic- Flo(\rn. 
times a very bright purple, which is finished by strokes nr”-' 
as the rest, and lost with the streaks. There are some 
likewise tiiat have sallow tints, that are made with 
lake, bistre, and ochre, according as Uicy are : but 
this is only in fine and rare tulips, and not in (l.e 
common ones. For shadowing the bottom of tlum, 
they ordinarily take indigo and white for such wbo.^e 
streaks are of carmine. For such as are of lake, they 
take black and white ^ with which, in some, bistre is 
mixed, and in others green. Some are likewise to be 
shadowed with gamboge and umber, and always by 
strokes and traces, that torn as the leaves turn. Other 
tniips are likewise done, called bordered; that is to say, 
the tulip is not streaked but on the edges of tbc leaves, 
where tliere is a border. It is white in the puiple; 
red in the yellow \ yellow in the red \ and red in the 
white. The purple is laid with ultramarine, carmine, 
and white ^ shadowing and finishing it with this mix- 
tore. The border is spared \ that is to say, let only a 
Ji^ht lay of white be put there, and let it be shadowed 
with very bright indigo. The yellow is femied with 
gamboge, and shadowed with the same colour, mixing 
ochre and umber or bistre with k. The border is 
laid with vermilion, and finished witli a very small 
matter of carmine. The red is formed with vermi- 
lion, and finished with the same colour, mixing car- 
mine or lake with it. The bottom and the bonier 
are done with gamboge.^ and for finishing, they add 
gallstone and umber, or bistre. The white is sha- 
dowed with black, blue, and white. Indian Ink is 
very proper for this. The shadowings of it are very 
tender. It produces alone the e^t of blue and 
white, mixed with the other black. Tiie border of 
this white tolip is done with carmine. In all these 
sorts of tulips, they leave a nerve or sinew in the 
middle of the leaves that are brighter than the rest y 
and <tlie borders are drowned at the bottom by small 
traces, turning crosswise \ for they must not appear 
cut and separated, as the streaked or party-coloured. 

They make them likewise of several other colours. 

When they happen to be such whose bottoms on the in- 
side are black, as it were, they form and finish them 
with indigo, as also the seed almut tiie nozzle or stalk. 

And if the bottom is yellow, it is formed with gam- 
boge, and finished by adding umber or bistre. The 
leaves and the stalks of tulips are ordinarily formed 
with sea green, and shadowed and finished with lily 
green, by 4arge traces all along the leaves. Some may 
likewise be done with verditer, mixing masticot with 
ft, and shadswrd with sap green, that the green of the 
shades may be yellower. 

The Anemovt, or ^W;/Zouvr.— There are several 
aorts of them, as well double as single. The last are 
ordinarily without streaks. Some are made of a purple 
colour, with purple and white, shadowing them with 
the same colour \ some redder, others muer \ some- 
times very pale, and sometimes very dark. Others 
are formed with lake and white, and finished with 
the same, putting less white ) some without any white 
at ail. Others are formed with vermilion, and sha- 
.dowed with the same colour \ adding carmine. We 
see likewise white ones, and some of a citron colour. 

The last are laid with naasticot ) and one and the other 
L 1 2 shadowed 
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or shadowed and finished sometimes with verroitioDy and 
Flowent. sometimes with very brown lake, especially near the 
' ""’V ’ seed, at the bottom j which is often likewise of a 

blackish colour, that is done with indigo, or black and 
blue, mixing for some a little bistre ^ and always 
working by very fine strokes and traces, and losing 
the lights in the shades. There are others that are 
brighter and clearer at the bottom than anywhere 
else and sometimes they are perfectly white there, 
though the rest of the flower be dark. The seed of 
all these anemonies is done with indigo and black, with 
a very little white, and shadowed with indigo *, and 
in some it is raised with masticot. The double ane- 
monies are of several colours. The handsomest have 
their large leaves streaked. Some are done, that is, 
the streaked or party coloured, .with vermilioa, to 
which carmine is added for the finishing \ shadowing 
the rest of the leaves with indigo •y and for the small 
leaves within, a lay is put of vermilion and white, 
and they are shadowed with vermilion mixed with 
carmine, mixing here and there some stronger touchesi, 
especially in the heart of the flower, next the great 
leaves on the side of the shadow. They finish with 
carmine, by little strokes and traces, turning the same 
way with ^e mixed or party colours, and the leaves. 
They form and finish the streaks or party colours of 
some others, as well as the t-mall leaves, with pure 
carmine ; leaving, nevertheless, in the middle of the 
last, a little circle, in which is laid dark purpley which 
is lost with the rest. And when all is finished, they 
give some touches with this same colour round about 
the small leaves, especially on the side of the shadow, 
drowning themVith the large ones, tlie remamder of 
which is shadowed either with indigo or black. In 
some, the small leaves are done with lake or purple, 
though the party colours of the large ones be done 
with carmine. There are others, whose mixed colours 
are done with carmine, in the middle of most of the 
large leaves *, putting in some places vermilion under- 
neath, and losing these colours with the shadows of 
the bottom ^ which are done with indigo and white. 
The small leaves are laid with masticot, and shadowed 
with very dark carmine on the side of the shade, and 
with very clear on the side of the light, leaving there 
in a manner pure masticot, and giving only some little 
touches with orpiment and carmine, to sepaonte the 
leaves, which may be shadowed sometimes with a very 
little pale green. There are double anemonies painted 
all red, and all purple. The first are formed with ver- 
milion and caitnine, in a manner without white, and 
shadowed with pore carmine, well gummed, that they 
may be very dark. Purple anemonies are laid with 
purple, and white, and finished with white. In a word, 
there are double anemonies as there are single ones, of 
all colours y and they are done in the same manner^ 
The green inf one and the otb» is vterditer; with which 
masticot is mixed for fbnmng. It is shadowed and fi- 
nished with sap men. The stiles of them are a little 
reddish \ whetemre they are shadowed with canntne 
mixed with bistre, and sometimes with green, dker ha^ 
ving laid them with masticot. 

Carnation and the Pink. — It is with pinks 
and camatioiis as with* anemonies and tulips ; that is, 
there are some mixt-coloured, and others of one single 
colour. The first are streaked and diversified some- 
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tiroes with vermilion and carmine ^ sometimes with of 
pure lake, or with white ; some streaks very dark, and Flow^n 
others very pale ^ sometimes by little stresiks and di-'‘""v-^ 
versifications, and sometimes by large ones. Their 
bottoms are ordinarily shadowed with indigo and white. 

There are pinks of a very pale flesh colour, and streaked 
and diversified with another, a little deeper, made with 
vermilion and lake. Others, which are of lake and 
white, are shadowed and streaked without white. Olliers 
all red, which are done with vermilion and carmine as 
dark as possible. Others all of lake. And, lastly, there 
are others, wherein nature or fancy is the rule. The 
green of one and the other is sea green, shadowed with 
lily green or sap green. 

The Red Lily.— It is laid with red lead, formed I 
with vermilion^ and in the deepest of the shades with 
carmine ^ and finished with the same colour by strokes 
and traces, turning as the leaves tom. The clear and 
light parts are heightened with red lead and white. ^ 

The seed is done with vermilion and carmine. The j 

green parts are done with verditer, shadowed with lily 
or sap green. 

TIk Day Lily.— There are three sorts of them : 

1 . The gridelin, a little red ^ 

2* The gridelin, very pale ^ and, 

3 . The white. 

For the first they put a lay of lake and white, and 
shadow and finish with the same colour deeper ^ mix- 
ing a little black to deaden it, especially in the darkest 
places. 

The second are laid with white, mixed with a very 
little lake and vermilion, in such a manner that these 
two last colours are hardly seen. Afterwards they 
shadow with black and a little lake, working redder 
in the middle of the leaves, next the stalks y which 
ought to be, as also the' seed, of the same colour, pi^i- 
cularly towards the topj and at the bottom a little I 
greener. j 

The stile of the seed is laid with masticot, and sha- 
dowed with sap green. 

The other day lilies are done by potting a lay of 
pare white, and shadowing and finisbing with black and 
white. 

The stalks of these last, and the greens of then 
all, are done with sea green, and shadowed with sip 
green. 

The Hyacinth, or There are four 

sorts of them : 

The blue, a little dark } 

Others paler ^ 

The gridelin ) 

And the white. 

The first are laid with ultramarine and white y and 
shadowed and finished with less white. Others art 
laid and shadowed with pale blue. The gridelines 
are formed with lake and white, and a very small mat- 
ter of uliramarine ^ and finished with the same colour 
a little deeper. For the last they put a lay of white; 
then they shadow them with black, with a little white ; 
and finish them all by strokes and traces, foUowing 
the turnings and windings of the leaves. The 
and tlie stalks of such as are blue, are done with sea 
and lily green very dark : and in the stalks of the 
first may be mixed a little carmine, to make them red- 
dish. The stalks of the two others, as also the green, 

are 
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Of are formed with veriliter and masUcot, and shadowed 
flowers, with sap green. 

-nr-' The Piony.— A lay of Venice lake and white must 
be pat on all parts, pretty strong : then shadow with 
less white, and with none at all in the darkest places : 
after which finish with the same colour by traces, 
tonuDg them as for the rose ^ gumming it very much 
in the deepest of the shades ^ and raising the lights and 
the edges of the most lightsome leaves with white and 
a little lake. Little veins are likewise made, which 
go like the strokes in batching, but are more visible. 
The green of this flower is done with sea green, and 
shadowed with ^ green. 

Cowslips.— l^ey arc of four or five colours. 
There are some of a very pale purple. 

The grideiin. The white and the yellow. 

The purple is done with ultramarine, carmine, and 
white ^ putting less white for shadowing. The gride- 
iin is laid with Venice lake, and a very small matter 
of ultramarine, with much white ^ and shadowed with 
the same colour deeper. For the white a lay of 
white must be pot ; and they must be shadowed with 
black aad white ) and finished as the others, by traces 
or strokes. The heart of these cowslips is done with 
masticot in the shape of a star, which is shadowed with 
gamboge, making a little circle in the middle with sap 
green. iTfae yellow are laid with masticot, and shadow- 
td with gamboge and umber. The stiles, the leaves, 
and the Imds, are formed with verditer, mixed with a 
little niMtiGoC, and finished with sap green ^ making 
the fibres or veins, which appear upon the leaves, with 
this same coionr^ and heightening the lights of the 
lan^ with masticot. 

The Ranunculus, or Crow-foot.^There are se^ 
vend sorts of them : the finest are the orange-coloured. 
For the first, they put a lay of vermilion, with a very 
small matter of gambo^ 5 and add carmine for sha- 
dowing ; finishing it with this last colour, and a little 
gaUstooe. In the. others may be put Venice lake in* 
stead of carmine, especially in the heart of the flower. 
The orange-cokNiiwd are laid with gamboge, and finish- 
ed with gallstone, vermilion, and a little carmine ^ leav- 
ing some little yellow streaks. The green of the stalks 
is done with verditer and very pale masticot ; mixing 
lily green to shadow them. That of the leaves is a 
little darker. 

The Crocus.— These are of two colours : 

Yellow and purple. The yellow are formed with 
masticot and gallstone, and shadowed with gamboge 
and gaUstooe: after which, upon each leaf, on the 
outside, are made three streaks, separate from one 
another, with histre and pure lake^ which are lost, 
by little traces, in the bottom. The outside of the 
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them with indigo and green together, leaving a little Of 
white separation in the middle of each leaf j and for Flowew. 
those on the outside, they put in the same place a lay » 
of masticot, which is shadowed with gallstone and 
orpiment ^ making little dark and loiigish dots over all 
the leaf, at a small distance from one another. And 
at the end of each are made large stains, with bistre 
and lake in some, and in others with pure indigo, but 
very black. The rest, and the outside of the leaves,, 
are shadowed with black. The green is formed with 
sea green, and very pale masticot, and shadowed with 
sap green. The Susian iris is laid with pnrple and 
white, putting a little more carmine than ultramarine'^ 
and for the shades, especially in the middle leaves, 
they put less white ^ and, on the contrary, more 
ultramarine than carmine } making the veins of this 
very colour, and leaving in the middle of the inside 
leaves a little yellow sinew. Tbeiw are , others which 
have this very sinew in the first leaves ; the end of 
which only is bluer than the rest. Others are sha- 
dowed and finished with the* same purple, redder : 

They have also the middle sinew on the outside leaves^ 
but white and shadowed with indigo. There are like- 
wise yellow ones ; which are done by putting a lay of 
masticot and orpiment ^ shadowing them with gallstone, 
and making the veins upon the leaves with bistre. The 
^reen of one and the other is done with sea green, mix- 
ing a little masticot for the stiles. They are sliadowed 
with sap green. 

The Jasmine.— I t is done with a lay of white, and 
shadowed with black and white ^ and for the outside 
of the leaves, the^ mix a little bistre ^ making the half 
• of each, on this side, a little reddish with carmine. 

The Tuberose.— For the doing of this, they make 
a lay of white, and shadow with black, with a little 
bistre in some places } and for the outside of the leaves 
they mix a little carmine, to give them a reddish teint, 
particularly upon the extremities. The seed is done with 
masticot, and shadowed with sap green. The green of 
it is laid with verditer, and shadowed with sap |peen. 

The Hellebore.— The flower of hellebore is done 
almost in the same manner ^ that is, let it be laid with 
white, aad shadowed with black and bistre, making 
the outside of the leaves a little reddish here and there. 

The seed is laid with dark green, and raised with 
masticot. The green of it is foul and rusty, and is 
formed with verditer, masticot, and bistre •, and finish- 
ed with sap green and histre. 

The White Lily. — It is laid with white, and sha- 
dowed with black and white. The seed is done with 
orpiment and gallstone. And the green is done as in 
the tuberose. 

The Show-drop.— It is formed and finished as the 



leaves is left all yellow.— The purple is laid with car- white lily. The seed is laid with masticot, and sba- 

Ditiie, mixed with a little ultramarine, and very pale dowed with gallstone. And the green is ddne with sea 

white. They are formed and finished with less white } and sap green. 

making likewise, in some, purple stripes or streaks. The Jonquil. — It is laid with masticot and ^1- 

ve^ dark, as in the yellow ^ andi in o^rs only small stone, and finished with gamboge and gallstone. The 

veins. The seed of both is yellow, and is done with green is formed with sea green, and shadowed with sap 

orpimeDt and gallstone. For the stiles, they put a green. 

lay of wbke, and shadow with black, mixed with a The Daffodil. — All daffodils, the yellow, the 
little green. The green of this flower is formed with double, and the single, are done by putting a lay of 

ve^^e verditer, and shadowed with sap-green. masticot : they are formed witli gamboge, and finished 

The Iris. — The Persian iris is done by putting, by adding umber and bistre ^ excepting the hell in the 

for the inside leaves, a lay of white, and shadowing middle, which is done with orpiment and gallstone, 

bordered 
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Of bordered or edged with vermilion and carmine. The 
Flowers, white are laid with white, and shadowed with black 
' * and white *, excepting the cup or bell, which is done 

with masticot and gamboge. Xbp green i.s sea green, 
shadowed with sap green. 

The MARiGOLD.^It is done by putting a lay of 
mast ioot,' and then one of gamboge ; shadowing it with 
this very colour, after vernullon is.mixed.with it : and 
for finishing, they add gallstone and a little carmine. 
The green is done with verditer, shadowed with ^ap 
' green. 

The Austrian Rose.-— For making the Austrian 
.rose, they piU a lay of masticot, and another of gam- 
boge. Then they form it, mixing gallstone ; and finish 
it with the last colour, adding bistre and a very small 
matter of carmine in the deepest shades. 

The Indian Pink, or French Marigold,— \i is done 
by putting a lay of gamboge ^ shadowing it with this 
colour, after you have mixed a good deal of carmine 
and gallstone with it; and leaving about the leaves a 
little yellow border of gamboge, very dear .in tlic 
lights, and darker in the shades. The seed is shadow- 
ed with bistre. The green, as well of the rose as the 
pink, is formed with verditer, and finished with sap- 
green. 

The SuN-Fl.ow£R. — It is formed with masticot and 
gamboge, and finished with gallstone and bistre. The 
green is laid with verditer and masticot, and shadowed 
with sap green. 

The Passion flower.— It is done as the rose, and 
the green of the leaves likewise ; but the veins are done 
with a darker green. 

Poetical ftxKS and SweetAVilliam.— They are 
done by putting a lay of lake and white ; shadowing 
them with pure lake,. with a little carmine for the last; 
which are afterwards dotted .on all parts with little 
round dots, separate from one another ; and the threads 
in the middle are raised with white. The green of 
them is sea green, which is. finished with sap green. 

The Scabious.— fThere Rce two sorts of scabious, 
the red and the purple. The leaves of the first are laid 
with Florentine lake inf which there is a little white; 
and shadowed without white ; and for the middle, 
which is a great boss or husk in which the seed lies, it 
is formed and £nisbed > with pure lake, with a little 
ultramarine or indigo to make it darker. Then they 
make little white longish dots over k, at .a pretty 
distance from one another, clearer in the light than in 
the shade, making them go every way. The other is 
done by putting a lay of very pale purple, as well upon 
the leaves as the boss in the middle ; shadowing both 
with the same colour, a little deeper : and instead of 
little white touches for the seed, they make them pur- 
ple ; and about each grain they make out a little circle, 
• and this over the whole boss or husk in the middle. 
The green is formed with verditer and masticot, and 
shadowed with sap green. 

The Sword or bay Lily , — It is laid with Florence 
lake and very pale white ; formed and finished with 
pure lake, very clear and bright in some places, and 
very dark in others ; mixing even bistre in the thickest 
of the shades. The green is. verditer, shadowed with 
sap CTeen. 

fiEPATiCA, or Ziwni’orL— There is red and blue. 
The last is done by putting on all parts a lay of ultra- 

2 



Sect. VII. 

marine, white, and a little carmine or lake : sliadcw- of 
ing the inside of the leaves w'th the mixture, lut Fo cn 
deeper ; excepting those of the first rank ; for which, ' ▼ ^ 

and for the outside of every one of them, they add irdi- 
go and white, that the colour may be paler, and not so 
-fine. .The red is laid /with lake columbine and very 
pale white ; and finished .with less white. The green 
is done with verditer, masticot, and a little bistre ; and 
-shadowed with sap green, and a little bistre, especially 
-on the. outside of the leaves. 

The Pomegranate.— The flower of the pomegra- 
..nate is laid with red lead ; shadowed with vermilion 
and carmine ; and finished with this last colour. The 
.green is laid with verditer and masticot, and shadoi^ed 
with sap green. 

The flower of the Indian Beak.— It is done with 
a lay of Levant lake and white ; shadowing the middle 
•leaves with pure lake ; and adding a little ultramarine 
for the others. The green Is verditer, shadowed with 
»sap green. 

The CoLUMBlNEv— There are columbines of scvcrtl 
•colours ; die most common are the purple, the gridclin, 
and the red. " For the purple, they lay with oltraroa- 
n ine, carroine, and white ; and shadow with this nOix- 
tui*e deeper. U be gridelin are done the same way, 
^putting a great deal less ultramarine than carmine. 

•The red are done with lake and white, finishing with 
Jesa wiike. .There are some mixed flowers of this kind, 

4)f severaLcolours ; ivliich must be formed and finished 
•as the others, but paler, making the mixtures of a littk 
darker colour. 

r.The LarR^s Heel. — ^T bese are of difierent colonrs, 
and of mixed colours ; the most common are the pur- 
ple, the gridelin, and the red ; which are done as the 
jcolumbines. 

Vk)L£TS and Pansies. — V iolets and . pansies are 
done the same, way ;. excepting that in the last the two 
middle leaves are bluer than the others ; that is, the 
borders or edges ; for the inside of them is yellow : and 
there little back veins are made, which take their be- 
ginning from the heart of the flower, and die away to- 
wards the middle. 

The Muscifula, or There are two 

sorts of it, the white and the red ; the last is laid with 
lake and -white, with a little vermilion, and fintsbed 
with pure lake. As for the knot or nozzle of the 
leaves, it is formed with white and a very smalt matter 
:6f vermilion, mixing bistre or gallstone to finish it. 

The leaves of the white are laid with white ; adding 
bistre and masticot upon the knots which are shadowed 
with pure bistre, and the leaves. with black and white. 

The green of all these flowers is done with verditer and 
masticot, and shadowed with sap green. 

The Crown Imperial, — ^whicb -is of two colours, 
the yellow and the red. The first is done by putting 
a lay of orpiment, and shadowing it with gallstone and 
orpiment with a little vermilion. The other is laid 
with orpiment and vermilion, and shadowed with 
gallstone and vermilion ; making the beginning of 
the leaves next the stile,, with lake and bistre, very 
dark ; and veins with this mixture both in one and 
the other, all along the leaves. The green is dfme-with 
verditer and masticot, shadowed with Sap green and 
gamboge. 

The Ctci«am£K, or Sowbread*— red is laid 

with 
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Of with cartntae, a little ultramariae, and much white ; 

Tiowen. and hnbhed with the same colour, deeper ^ putting, in 
a manner, only carmine in the middle of the leaves, 
next the heart, and in the rest add a little more ultra- 
marine. The other is laid with white, and shadowed 
with black. The stalks of one and the other ought to 
be a little reddish j and the green, verditer and sap green. 

The Gilliflowxr.— There are several sorts of gil- 
liflowers ; the white, the yellow, the purple, the red, 
and the mixed of various colours. The white are laid 
with white, and shadowed with black, and with a little 
indigo in the heart of the leaves. The yellow, with * 
imsticot, gamboge, and gallstone. The purple are farm- 
ed with purple and white 3 and finished with less white ; 
making the colour brighter in the heart, and even a lit- 
tle yellowish. The red with lake and white } hnishing 
them with white. The mixed coloured are laid with 
white, and the mixtures are sometimes made with pur- 
ple, in which there is much ultramarine ; others again, 
in which there is more carmine. Sometimes they are 
of lake, and sometimes of carmine. Some are done 
with white, and others witbont white ^ shadowing the 
rest of the leaves with indigo. The seed of all is form- 
ed with verditer and masticot, and finished with sap 
green. The leaves and stiles are laid with the same 
green, mixing sap green to finish them. 

Fruits, fishes, serpents, and all sorts of reptiles, are 
to be touched in the same manner as the figures of men 
are ; that is, hatched or dotted. 

Birds and all other animals are done like flowers, by 
strokes or traces. 

Never make nse, for any of these things, of white 
lead. It is only proper in oil. It blackens like ink 
when only tempered with gam } especially if you set 
your work in a moist place, or where perfumes are. 
Cerass of Venice is as fine, and of as pure a white. 
Be not sparing in the use of this, especially iu forming 
or dead-colouring ^ and let it enter into all your mix- 
tures, in order to give them a certain body, whidi will 



render your work glulsli, and make it appear soft, os 
plump, and strong. Flowers. 

The taste of painters is, nevertheless, diflerent in this 
jioint. Some use a little of it, and others none at all. 

But the manner of the last is meagre and dry. Others 
use a great deal ; and doubtless it is the best method, 
and most followed among skilful persons ^ for besides that 
it is speedy, one may by the use of it copy all sorts of 
pictures *, which would be almost impossible otherwise y 
notwithstanding the contrary opinion of some, who say, 
that in miniature wc cannot give the force and all the 
difFcrcnt teints we see in pieces in oil. But this is not 
true, at least of good painters*, and effects prove it pretty 
plainly: forwesee figures, landscapes, pictures, and every 
thing else in miniature, touched in as grand, as true, 
and as noble a manner (though more tender and deli- 
cate), *as they arc ui oil. 

However, painting in oil has its advantages *, were 
they only these, that it exhibits more work, and takes 
up le.ss time It is better defended likewise against the 
injuries of time^ and the right of birth must be granted 
it, and the glory of antiquity. 

But miniature likewise has its advantages ^ and with- 
out repeating such as have been mentioned already, it 
is neater and more commodious. You may easily carry 
all your implements in your pockets, and work when 
and wherever you please, without such a number of 
preparations. Yon may quit and resume it when and 
as often as you will ^ which is not done in the other ^ 
in which one is rarely to work dry. 

To conclude : In the ait of painting, excellence 
does not depend upon the greatness of the subject, but 
upon the manner in wliicli it is handled. Some catch 
the airs of a face well *, others succeed better in land- 
scapes : some work in little, who cannot do it in large : 
some are skilled in colours, who know little of design ; 
others, lastly, have only a genius for flowers : and even 
the Bassans got themselves a fame for animals ; which 
they touched In a very fine manucr, and better than any . 
thing else. 
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Cnim MINIM, in Mtmcy a note equal to two crotchets, . 
. i) or half a semibreve. See Music. 

MINIMS, a religious order in the church of Borne, 
founded by St Francis de Paula, towards the end of 
the 1 5th centory. Their habit is a coarse blaok wool- 
len stafl^ with a woollen girdle, of the same colour, 
tied in five knots. They are not permitted to quit 
their habit and girdle night nor day.* Formerly they 
vent barefooted, but are now allowed the use of 
shoes. 

MINIMUM, iu the higher geometry, the least- 
quantity attainable in a given case. 

MINISTER, a person who preaches, performs re- 
ligions worship in public, adminbters the sacraments, 
&c. 

Mivkter of StaUj a person to whom the prince in- 
tmsts the administration of government. See CouK- 

CIL. 



M I N 

Foreign MiyiSTEn, is a person sent into a foreign Minister 
country, to manage the affairs of his province or of 
the state to which he belongs. Of tiicse there are two 
kinds : those of the first rank are ambassadors and en- 
voys extraordinary, w’ho represent the jiersons of their 
sovereigns*, the ministers of the second rank are the or- 
dinary residents. 

MINIUM, or Red-lead. See Chemistry In- 
(lex. 

MINNIN, a stringed instrument of music among 
the ancient Hebrews, liaving three or four chords to 
it, although there is reason to question the antiquity of 
this instrument^ both because it requires a hair bow, 
which was a kind of plectrum not known to the an- 
cients, and because it so much resembles the moilern - 
viol. Kircher took the figures of this, the macLul. 
chinnor, and psaltery, from an old book in the Vaiice ^ 
library. 

MIN . 
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Minor, MINOS, a. Lada tefm, UtmUj famdag 4 tss : oe arithgr 9o ereat oar aa tn^rn in this cfioMle a* it 

Miooren. used in oppo^itum to majar^ greaur, mmv otim. ia die aotyaa of a pear, tW 

~ " Mnres, » Loot, 4enocaa a peraaa oo^er ; nr meter jeiiinoi rues OMck abase tke &cfh, or £itk be^ 
who, by die laws of die coooCry, u oat yet arrise^ low die 4dtk iegoee. lo wm rr tbese ia scai c ai y cwr 
aC the power of aianoMCeraig bis own affairs, or the a differeacc of ^aor or five ffcg t ecs betweca tbe beat iC 
posessiao of bis estate* Ammg os, a person is a ms^ die air at flaws aoff at nifbt ; aoff ia ainfi i ibe sans> 
flor till tbe agt of ewaoty-ooe, beMe wbicii tiioa bis daa » leas cansifferaUe. But tbis mmat be wader- 
sets are ioralkl. 8ee Aoz^ and wtmod of a dMnaaowSer shaffeff firsai tbe isiocsoe of 

It is a maxioi in the eoaoMn law* that ni tbe king^ tbe solar hmamm : far if expsseff to them k will offca 
tbere m so mkiority, ami tbetefsre be hath so rise r 2, 14, or 16 ffegirss bigber tbaa what we base 

goanliaii ; and tm royal grasta aoff assents to acts of nwnrioncff , and ia oArr atamama the ffi iejuwi. bet aces 
parliamoot sre g oo ff , ^ ^ ^ ^ ^ aaCarai tbe beat of tbe iir in tbe son aoff tbe sbaffe is mmek 

eaffukf attained tbe legal age of cwentp'Oiie. It ia graanai Yet csca ia tbe ffag^ffays, tbe beat of tbe 
nl^ proeiffeff bj tbe enstoai aaff law of pariiataeot, at m a s phere, atleastjaopeaphce^ wrlff a ia mrp g gnei that 
that no one shall mt or note in ekber banse aakas he of boawm blaoff. The amdi are eerr bn i it er s as aboot 
be tweotf 'One years of are* Tbis U likewise e ayeasl y tbe cgmnoxes, aoff aaosctiBies ffarmg tbe wiaicr. At 
ffeelareff by scat. 7 anff 1 WiiU IIL cap. 25^ anxh re- other tames tb^ are geanaily moffente, anff, accarffog 
gorff to tbo boose if coounono. to the o bo er r at asna of sca aa ra , they r a e ef y blow ia tbe 

Mr?S01t io Lof if, ia tbe seconff propoakioo of a some ffirredan near tbe wlanffs affpecot to tbe gaif af 

foal w regolar syllogiant, calleff also tbe Lyans aa in tbe open sea. Daring tbe tniarr ttoe is 

Minoa, in Inunt^ ia applieff to certain coocorffs, cononoaly a perfect catm in tbe mamaags anff rfcn» 
wbicb ffiffer from or are lower than others of the same ings ; bwi tbe mifffffe of ibe dasf is rooteff by irbesbiag 
detiominaiiofi by a leaser s eaw to ne or fioor csammi. breezes wbich c o m e firaai ibe cast, and Ibllowiag tbe 
Thus we say, a tbirff minor, or lea a cr tbirff, or a sixth cnorse of tbe son, lacrtaar graknlly dU two or three 
major anff minor. Concarffa that affmec of nujar anff in tbe afiemoan, after wbicb they insensibly die sway 
mmor, i. e. greater anff less, are aaiff to be im pe r fe ct as oigbl apfroacbes. Tbia feaders tbe beat of tbe saa 
concorffa. less ffangeroos and iococrfeoienC \ and if tbese breezes 

MINORCA, an iaianff of the Mediterranean, m- i n t e r out fer a day or two, tbe aadsea grow kngind 
toated between 39 and 40 degrees of north latkn d e , aaff inactiTe femn tbe beat. Tbe nertberly wmffs tn 
and near four degrees of east tongkoffe. It is about general are clear and beakby, dispel tbe ansts, anff 
33 miles in length from oorUvwest to sootb-east, in make a dear blue sky \ wbiUt tkose wkkfa Uow frooi 
i^eadth from eight to twelre, bert in general about ten the oppobite quarter, render the air warm, aioist, ssd 
miles ; so that in size it may nearly equal tbe conaty of unhealthy. The north wind is so pe r ior m power to all 
Hontingdon or Bedfordshire. The form » eery trrego- tbe rest ^ wfakb appears firom hence, that the tops of all 
Jar ^ and the coasts are much indented by Hie sea, wbicb tbe trees incline to tbe sontb, and tbe branches on tbe 
forms a great nomber of little creeks and inleu, some nortk side are bare anff blasted. JTbe next to it is 
of which might be very adTantageons. force is the nortli>wcst. Both are frequent towards tbe 

This islanff is one of those called by tlie aodent Ro> cloee of winter and in tbe spring; and, being dry and 
mans Balearen^ which arose from the dexterity of the coW, they shrivel op the leaves of the vegetables, de- 
inhabitants in using the sling. It fell nnder the power stray tbeir tender shoots, and are often excessively de- 
of the Romans, and afterwards of the northern barba- trimental to tbe vineyards and rising corn. The pier^ 
rians. From them it was taken by the Arabs ; who cing blasts at that season from the north-east, as they 
were subdued by the king of Majorca, and be by the are more moist, and more frequently attended with 
king of Spain. Tbe English subdued it in 1708; it rain, are less prejudicial. Tbe south aud south-east 
was afterwards retaken by the French in 1756, but winds are by much the most unhealthy. In whatever 
restored to Britain by the treaty of Paris in 1763. The seasons they blow, tbe air is foggy, and affects tbe 
Spaniards took it in 1782 ; the British regained it in breathing; but in the summer season they are sultry 
1798^ but if was given up in 1802, and continues in the and suffocating. An excessive dejection of spirits is 
possession of Spain. then a universal complaint; and on exposing tbe tber- 

The air of tbis island is much more clear and pure mometer to the rays of the sun, the mercury has fre- 
than in Britain ; being seldom darkened with thick fogs ; qoently risen above the 100th degree. Tbe west wind 
yet ibe low valleys are not free from mists and nn- is usually drier than the sooth : the east is cold and 
wholesome vajiours ; and in windy weather the spray of blustering in the spring, and sultry in the summer, 
the sea is driven over the whole island. Hence it hap- The weather in Minorca is generally fair and dry; 
pens that utensils of brass or iron arc extremely suscep- but when it rains, the showers are heavy, though of 
f ible of rust, in spite of all endeavours to preserve them ; short continuance, and they fall most commonly in the 
Hod household furniture becomes mouldy. ITie sum- night. The sky in summer is clear, and of a beautiful 
roen arc dry, clear, calm, and excessively hot ; the au- azure, without clouds or rain ; but moderate dews dc- 
tuoins moist, warm, and unequal ; atone time perfectly scend regularly after sunset. In autumn the weather 
srrenr, at another cloudy and tempestuous. During the becomes less serene; whirlwinds and thnnder become 
winter there arc sometimes violent storms, though nei- frequent ; and in tlie nigbt time lightning, and those 
flier freqiirnl nor of long continuance; and whenever meteors called falling stars^ are very common. Water 
they cense, the weather returns lo its usual serenity, spouts also are often seen at that season, and frequently 
'riio spring is always variahle, hut resembles the winter break upon the shore. A sudden alteration in the wea- 
^ort than the summer. The changes of lieat and cold tber takes place about the autumnal equinox ; the skies' 
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fct. aK darkened with clouds, and the rains fall in such 
quantities, that the torrents thereby occasioned, pour- 
ing down from the bills, tear up trees by the root, car- 
ry away cattle, break down fences, and do considerable 
mtschief to the gardens and vineyards. But these anni- 
Tersary rains are mneb more violent than lasting ; al- 
ways falling in sudden and heavy showers, with inter- 
Tals of fair weather. They are accompanied with 
thunder, lightning, and squalls of wind, most common- 
ly from the north. Hail and snow are often intermix- 
ed with the rains which fall in winter an^ in spring ; 
but the snow, for the most part, dissolves immediately ) 
and ice is here an uncommon appearance. 

The whole coast of Minorca lies low ^ and there are 
only a few hills near the centre, of which tbe most con- 
siderable, named Tora by tlie inhabitants, may Ve seen 
at tiie distance of 12 or 14 leagues from the land. Tbe 
surface of the island is rough and unequal ^ and in many 
places divided by long narrow vales of a considerable 
depth, called barancoes by the natives. They begin 
towards the middle of the island, and after several 
windings terminate at tbe sea. The south west side is 
more plain and regular than towards the north-east ^ 
where tbe hills are higher, with low marshy valleys be- 
twixt them, the soil less fruitful, and the whole tract 
unhealthy to man and beast. Near the towns and vil- 
lages tbe fields are well cultivated, and enclosed with 
stone walls ^ but tbe rest for tbe most part are rocky, 
or covered with woods and thickets. There are some 
pools of standing water, but very few rivulets, which 
is the greatest defect about the island, as tbe inhabi- 
tants l^ve scarcely any wholesome water excepting 
wbat is saved from tbe clouds. 

The soil is light, thin, and very stony, with a good 
deal of sea salt, and, in some places, of calcareous nitre 
intermixed. In most places there is so little earth, that 
the island appears to be but one large irregular rock, co- 
vered here and there with mould, and an infinite variety 
of stones. Notwithstanding this, however, it is not 
only extremely proper for vineyards, but produces more 
wheat and barley than could at first sight be imagined j 
2nd If the peasants may be credited, it would always 
yield a quantity of com and wine sufficient for the na- 
tives, did not the violence of the winds, and the exces- 
.<ive drought of the weather, frequently spoil their crops. 
Tbe fields commonly lie fallow for two years, and are 
sown the third. About the latter end of winter, or the 
begiuning of spring, they are first broke up : and next 
antomn, as soon as the rains fall, they are again ploi^b- 
ed and prepared for receiving the proper seeds. The 
tillage is very easily performed ^ for a plough so light 
as to he transported from place to place on the plough- 
man’s shoulder, and to be drawn by a beifer^ or an ass 
sometimes assisted by an bog, is sufficient for opening 
so thin a soil. The later tbe harvest happens, tbe more 
plentiful it proves. Tbe barley is usually cut down 
about the 20th of May and the wheat is reaped in 
June, so that the whole harvest is commonly got in 
by Midsummer day. The grain is not thrashed with 
flails as in this country, but trodden out on a smooth 
piece of rock, by Oxen and asses, according to the cus- 
tom of the eastern uationt. 

Tbe natives of Minorca are commonly lean, thin, 
and well-built, of a middle stature, and olive com- 
VoL. XIV. Part I, t 



plexion ; but tlieir character is by no means agree- Minors, 
able. Such is^he natural impetuosity of their temper, < v— ■ 

that the slightest cause provokes them to anger, and 
they Kern to be incapable of forgiving or forgetting 
any injury. Hence quarrels break out daily, even among 
neigblmurs and relations : and family disputes are trans- 
mitted from father to son ; and thus, though lawyers 
and pettifoggers are very numerous in this country, 
there are still too few for the clients. Both sexes are, « 
by constitution, extremely amorous : they arc often be- 
trothed to each other while children, and marry at the 
age of 14. The w^omen have easy labours, and com- 
monly return in a few days to their usual domestic bu- 
siness } but, lest tbe family should become too numer- 
ous for their income, it is a practice among tbe poorer 
sort to keep their children at tbe breast for two or 
three years, that by this means the mothers may be 
hindered from breeding. 

Bread of the finest wheat flour, well fermented and 
wtll baked, is more than half the diet of people of all 
ranks. Rice, pulse, vermicelli, herbs and roots from 
the garden, summer fruits, pickled olives and pods of 
the Guinea pepper, make up almost all the other half, 
so that scarce a fifth of their whole food is furnished 
fn>ro tbe animal kingdom, and of this fish makes 
by much the most considerable portion. On Fridays, 
and other fast days, they abstain entirely from flesh 5 
and during Lent they live altogether on vegetables andf 
fish, excepting Sundays, when they are permitted the 
use of eggs, cheese, and milk. Most of their dishes 
arc high-seasoned with pepper, cloves, cinnamon, and 
other spices 5 and garlic, onions, or leeks, are almost' 
constant ingredients. They cat a great deal of oil, 
and that none of the sweetest or best flavoured ; using 
it not only with salads, but also with boiled and fried 
fish, greens, pulse, &c. instead of butter. A slice of 
bread soaked in boiled water, with a little oil and salt, 
is the common breakfast of the peasants, well known 
by tbe name of oieagua. Their ordinary meals are 
very frugal, and consist of very little variety ; but on 
festivals and other solemn occasions their entertainments' 
are to the last degree profuse and extravagant, inso- 
much that the bill of fare of a country farmer’s wedding 
dinner would scarce be credited. 

With regard to other matters, the Minorqnins are 
accused of prodigious indolence in tbe way of business, 
and neglect of tl^ natural advantages they possess. In* 
the bowels of the earth are iron, copper, and lead ores,' 
of none of which any use has been made except the 
last. A lead mine was worked to advantage some time* 
ago, and the ore sent into France and Spain for the 
use of tbe potteries in those countries. The proprie- 
tor discontinued bis work 00 some small discourage- 
ment and indeed it is said, that these people are of « 
all mankind tbe most easily put out of conceit with an • 
undertaking that does not bring them iu mountains of* 
present gain, or that admits of the slightest probabili-^' 
ty of disappointing their most sanguine expectations:* 
nor will their purse admit of many disappointments 
and thus their poverty co-operating with their natural* 
despondence and love of ease, is the principal cause of* • 
their backwardness to engage in projects', though ever" 
so promising for tbe improvement of- their private for-* 
tune, and the advantage of tbe commerce of their 
M m country. 
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mmatoL comitiy* TbiB lead on went ooder the name ef vemu 
y— ' among the natives, as it was wholly used by the potters 
in varnishing and glawg their earthen vessels. 

There are few exports of any account, and they 
are obliged to their neighbours for near one^tbird ^ 
their com, all their oil, and such a variety of articles 
of less consideration, that nothing could preserve them 
from a total bankroptcy, but the English money circu- 
lated by the troops, which is exchanged for the daily 
supplies of provisions, increased by the multiplication of 
vineyards, the breeding of poultry, and the production 
of vegetables, in a proportion of at least five to one 
since the island has hceu in our possession. It will not 
require many words to enumerate their exports : they 
make a sort of cheese, little liked by the English, which 
selb in Italy at a very great price this, perhaps, to 
the amount of 800L per annum , — ^Tbe wool they send 
abroad may produce pool. more. — Some wine is expor- 
ted y and, if we add to its value that of the home con- 
sumption, wbichj has every merit of an export, being 
nine parts in teo taken ^ by the troops for ready 
money, it may well be estimated at 1 6,000!.^ a-yean In 
honey, wax, and salt, their yearly exports may be 
about 4C0I. and this comes pretty near the sum of their 
exports, which we estimate together at i8,iool. sterling 
per anmtmk 

A vast balance lies against them, if we consider the 
variety and importance of the articles they fetch from 
other countries, for which they must pay ready cash. 
Here it may be nece^ary to withdraw some things 
i^m the heap, such as their cattle, sheep, and fowls, 
oa which they get a profit ^ for the country does not 
produce them in a sufitoient abundance to supply them, 
especially when we have a fleet of men of war stationed 
there. 

Their imports are, com, cattle, sheep, fowls, to- 
bacco,- oil, rice, sugar, spices, hardware, and tools 
of all kinds \ gold apd silver lace \ chocolate, or co-^ 
coa to make it \ tobaoco, timber, plank, boards, mill- 
stones, tobacco pipes, playing cards, turnery ware, 
eeeds, soap, saddles^ all manner of cabinetmakers 
work, iron spikes, nails, fine earthen ware, glass 
lamps, brasiery y paper, and other stationary wares \ 
copperas, galls, dye stuffs, painters brushes and co^ 
lours ^ musi^ instsuments, music, and strings^ watches, 
wine, fruit, all manner of fine and printed linens, 
ipuslins, cambrics, and laces ^ bottles, corks, starch, 
indigo, fans, trinkets, toys, libbands, tape, needles, 
pins, silk, mohair, lanthoms, cordage, tar, pitch, ro- 
sin, drugs, gloves, fire-arms, gunpowder, shot, and 
kad ^ bats, caps, velvet, eotton stuffs, woollen cloths, 
atoekings, capes, madals, vestments, lustres, pictures, 
images, apus dei% boekSf paidons, bulla, relioka, and 
ipdulgencics. 

Tl^ island, is divided into what they style ierminosy 
af which there wane anciently five, now reduced' to four, 
and resemble our counties. Tbe termino of Ciudadella,. 
ah tbe north-western extremity of the klaod, is so styledf 
fyom this place, which waa onoe a cky, and. the capital 
of Mi norca» It makes Sr venerable and majestic figure,, 
esvn in its present state of decay, having in it a Targe 
Qotbio cathedra), some ether eburohes and' convents,, 
the goveniorV pfdace, and aiv exchange, which is no 
QCl^canptible‘Pl^e.•^There are in it 600 houses, which,, 
kafoee the seat of govenunenl and the courts of justice 



were removed to Mahon, were fiiUy inhahiledj and ifiMm 
there are still more gentlemen's (amiliea here th^ ia^— ^ 
all the rest of the island. It hath a port commodiocs 
enough for tbe vessels emplcyecT in the trade ef this 
country, which, though in the possession of x^aritiDK 
power, is less than it formerly was. It is still, in the 
style of oar officers, the best quarters (and there are 
none bad) in tbe countrv j and if there was a civil go- 
vernment, and tbe place made a free port, tbe best jud- 
ges are of opinion it would very soon become a flouxisii- 
ing place again \ and the fortifications, if it should be 
found necessary, might then also be easily restored and 
improved. 

The termino of Fererias is tbe next, a narrow slip 
reaching cross from sea to sea, and the country link 
coltivr .?d j it is therefore united to Mercandal. In this 
last termino stands Mont-toro in tbe very centre of tbe 
isle, and tbe highest ground, some say the only moou- 
tain in it j on tl^ summit of which there is a convent, 
where even in the hottest months the monks enjojr a 
cool air, and at all times a most delightful prospect. 
About six miles nortiv from Mont-toro- stands the castie 
that covers Port-Fomelffes, which is a very spaciovs^ 
harbour on the east side of tbe island. There are in it 
shoals and ibul ground, which, to those who are unac- 
quainted with them, render it difficult and dangerous; 
yet the packets bound from Mahon to Marseilles fre- 
quently take shelter therein > and while the Spaniards 
were in possession of the isle, large ships and men of war 
frequented it. At a small distance from this lies aa- 
other harbour called Adia^ which runs far into the land \ 
but being reputed unspfe, and being so near Fomelles, 
is at present useless. Tbe country about it is, bowevep,^ 
said to be the pleasantest and wbolesomest spot in tbe 
island, and almost tbe only one plentifully sup^ied with 
exeellent spring water ; so that the gardens are well 
laid out, and tW richest and finest fruits grow here ia 
the highest perfection. Alaior is the next tenninOv in 
which there is nothing remarkable but the capital of 
tbe same name, well situated on an eminence, in a plea- 
sant and tolerably cultivated country. 

The termino of Mahon, at the south-east end of tbe 
island, is at present the most considerable of them aO, 
containing about 60,000 English acres, and nearly ose- 
half of the inhabitants in Minorca. Tbe town ef 
Maboo derives its name from tbe Carthaginian general 
Mago, who is universally allowed to be its founder.— 

It stands on an eminence on tlie west side of the bar- 
Lour, the ascent pretty steep. There are in it a large 
church, tlnree convents, the governor's palace, and 
some other public* edifices. It is large, but the streets 
are winding, narrow, and ill paved. The fortress (f 
St Philip stands near the entrance of the harbour, which 
it covers \ is very spacious, of great strength, with sub- 
ttrranean works to protect the garrison from bombs, 
large magazines, and whatever else is necessary to reader 
it a complete fortification, and hath a 'numerous and 
well disposed artillery. Port Mahon is allowed to be 
the finest harbour in the Mediterranean, about 90 fa- 
thoms wide at its entrance, but witliin very large and 
safe, stretching aleague or more into tbe land. Beneath 
the town of Mahon there is a very fine quay, one end 
of which is reserved for the ships of war, and fomisbed 
with all the accommodations necessary for careening 
apd refitting them ; the other servea for mecchantsven. 
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On the otb^ dide of the harbour is Cape Mola, where 
g it is generallj agreed a fortrese might be constructed 
Mifiouur. ^kich would be impregnable, as the castle of St Philip 
iiasL esteemed before we took it, and bestowed so much 
meoey upon if, that though some werks were erected 
gt-Cape Mola, it was not judged proper to proceed ifi 
tbe fortihcatiolks there at a fresh expence \ at least this 
it the ool? reason that hath been assigned. Minorca 
was taken bj the Spaniards during the American war, 



monster, half a man and half a bull, according to this i^rmotaor 
verse of Ovid, || 

Semibovemque virum^ semivirumque bovcm, Z ■ 1 

It was tbe fruit of Pasiphae^s amour with a bull. Mi* 
nos refused to sacrifice a white bull to Neptmie, 
animal which he had received from the god for th:jt 
purpose. This offended Neptune, and he made P:i- 
siphae the wife of Minos enamoured of this fine bull, 



tad is now in their possession. which bad been refused to. his altars. Daedalus prosti- 

MINORS, or Friars Minor, an appellation which tuted his talents in being subservient to tl^e queen's 
tbe Fi^aeiscans assume, out of show of humility j calling upnatural desires^ and by his means, Pasiphae's hor< 
themselves Jratres minortSy i. c. lesser brofbers, and rible passions were- gratified, and the Minotaur came 
tometitnes minoritei. There is also an order of regular into the world. Minos confined in the labyrinth this 
niaors at Naples, /which was established in tbe year monster, which convinced tbe world of his wife's las- 
1388, and confirmed ))y Sixtus ,y. ciyiousness, and reflected disgrace upon bis family. 

MINOS, in Fabulous History y a king of Crete, son Tlie Minotaur usually devoured the chosen young men 
of Jupiter and Furopa. He flourished about 1432 and maidens which the tyranny of jVfinos yearly .ei:- 
years before tbe Christian era. He gave laws to his acted from the Athenians, ^esens delivered his 
subjects, which still remained in full force in the age of country from this tribute, when it had fallen to hjs 
the pbilosopber Plato, about 1000 years after the death lot to be sacrificed to the voracity of tbe Minotaur j 
ol t^ iegi^tor. His justice and moderation procured and by means of Ariadne, tbe king’s daughter, be .de- 
blm the appetlatioa of the favourite of the g^s, the stroyed the monster, and made bis escape ftom the 
coi^ant of Jupiter, and the wise legislator, in , every windings of tbe labyrinth.— The fabulous tradition of 
city of Greece j and, according to the poets, he was the Minotaur, and of the infamous commerce ef Pasl- 



rewarded for his equity after death with the office of phae with a favourite bull, has been. often explained, 
supreme and absolute judge in the infernal regions. In Some suppose that Pasiphae was enamoured of one of 
this capacity he is represented sitting in tbe middle of her hosband’s courtiers called Taurus ; and that Dte- 
the shades, and holding a sceptre in his hand. The dalus favoured tbe passions of tbe queen, by suffering 
•dead plead their different causes before him ; and the liis house to become tbe retreat of tbe two lovers, 
impartiiil judge shakes the fatal urn, which is filled Pasiphae some time after brought twins into tbe world, 
with the destinies of mankind. He married Itbona, one of wbottt greatly resembled Minos and the other 
by whom he bad Lycastes, who was the father^ of Taurus j and in the natural resemblance of their couii- 
Minos II. tenance with that of their supposed fathers, originated 

Mivob II. was a sow of Lycastes, the son of Ml* their name, and consequently tbe fable of the Mino* 

nos I. and king of Crete. He married Pasiphge, the taur. 

daughter of Sol and Persels, and by her be had many MINOW, a very small species of cyprinus. See 
chtldred. Ho increased his paternal dominions by the Ichthyology Index. 

conquest of the neighbouring islands \ hut showed him- MINSTER, (Saxon, Mynstcr or Mynstre')y suicient- 
self crw&l in the war which he carried on against the Jy signified the church of a monastery or convent. 
Atbeniane, who bad put to death his son Androgeus. MINSTREL, an ancient term for a singer and iii* 
He took Megara by the treachery of Scylla \ and not strumental peidbrmer. 

^prtkfied with victory, he obliged the vanquished to The word mi wire/ is derived from the French mewe- 
brmg him yewly to Crete seven chosen boys and the sltncTy and was not in use here before the Normad con- 

same number of virgins to be devoured by the Mino- quest. It is remarkable that our old monkish histo- 

TAUR. This bloody tribute was at last abolished when rians do not use the words citharetduSy cantator or the- 

Theseus had destroyed the monster. When Dao)alus, like, to express a in Latin \ but either mirhuSy 

whose industry and invention had fabricated tbe laby- bistrioyjoculatory orsome other word that gesture* 

rinth, and whose impmdence in assisting Pasiphae in Hence it should seem that the minstrels set off their 

the gmtffication of her unnatural desires, had offended singing by mimicry or action ^ or, according to Dr 

Minos, fied from tbe place of bis confinement with Brown’s hypothesis, united the powers of melody, poem, 

. wings, and arrived safe in Sicily 3 the incensed monarch and d.ance. 

puiaued the offender, resolved to punish his infidelity. The Saxons as well as the. ancient Danes, bad been 
Cocalus, king of Sicily, who had bospiubly received accustomed to hold men of this profession in the high- 

D«dfedus, entertained his royal gnest with dissembled cst reverence. Their skill was considered as something 

friendship ; and, that be might not deliver to him a divine, their persons were deeined sacred, their atten* 

loan whose ingenoity and abilities he so well knew, be dance >was solicited by kings, and they were every- 

put Minos to death. Minos died about 35 years before where loaded with honours and rewards. In short, 

the Trojan war. He was father of Androgeus, Glau* po^ts and their art were held among them in that rude 

cus, and Dadcalion ^ and two daughters Phaedra, and admiration which is ever shown by an ignorant people 

Ariadne. Many authors have cbnfounded the two to such as excel them in intellectual accomplishments. 

MinoiOs^ tlie grandfather and the grandson ^ but Homer, When the Saxons were converted to Christianity, in 

Plutarch^ , and Diodorus, prove plainly that they were proportion as letters prevailed among them this rude 

two dMforent pembns. admiration began to abate, and poetry was no longer 

MIINOTAUR, itf Fabuhus History y a celebrated a peculiar profession. The poet and the minstrel be- 

*M m 2 came 
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Minttrel came two persons. Poetrv was cultivated by men of 
■' V— letters indiscriminatelyi and many of the roost popular 
rhymes were composed amidst the leisure and retire- 
ment of monasteries. But the minstrels continued a 
distinct order of men, and got their livelihood by sing- 
ing verses to the harp at the houses of the great. 
There they were still hospitably and respectfully re- 
ceived, and retained many of the honours shown to 
their predecessors the Bards and Scalds. And in- 
deed, though some of them only recited the composi- 
tions of others, many of them still composed songs 
themselves : and all of them could probably invent a 
few stanzas on occasion. There is no doubt but most 
of the old heroic ballads wei'e produced by this order 
of men. For although some of the larger metrical 
romances might come from the pen of the monks or 
others, yet the smaller narratives were probably com- 
posed by the minstrels who sung them. From the 
amazing variations which occur in different copies of 
these old pieces, it is evident they made no scruple to 
alter each other^s productions, and the reciter added 
or omitted whole stanzas according to his own fancy or 
convenience. 

In the early ages, as is hinted above, this profession 
was held in great reverence among the Saxon tribes, 
as well as among their Danish brethren. This appears 
from two remarkable facts in history, which show that 
the same arts of music and song were equally admired 
among both nations, and that the privileges and honouis 
conferred upon the professors of them were common 
to both ; as it is well known their customs, manners, 
and even language, were not in those times very dis- 
similar. 

When King Alfred the Great was desirous to learn 
the true situation of the Danish army, which bad in- 
vaded his realm, he assumed the dress and character of 
a minstrel ^ and taking bis harp, and only one attend- 
ant (for in the earliest times it was not unusual for a 
minstrel to have a servant to carry his harp), he went 
with the utmost security into the Danish camp. And 
though he could not but be known to be a Saxon, the 
character he bad assumed procured him an hospitable 
reception *, he was admitted to entertain the king at 
table, and staid among them long enough to contrive 
that assault which afterwards destroyed them. This 
was in the year 878. 

About 60 years after, a Danish kfug made use of 
the same disguise to explore the camp of King Athel- 
etan. With his harp in his hand, and dressed like a 
minstrel, Anlaff king of the Danes went among the 
Saxon tents, and taking his stand near the king^s pa- 
vilion, began to play, and was immediately admitted. 
There he entertained Athelstan and bis lords with his 
singing and his music } and was at length dismissed 
with an honourable reward, though his songs must 
have discovered him to have been a Dane. Atbel- 
stan was saved from the consequences of this stratagem 
by a soldier, who had observed Anlaff bury the money 
which had been given him, from some scruple of ho- 
nour or motive of superstition. This occasioned a dis- 
covery. 

From the uniform procedure of both these kings, it 
is plain that the same mode of entertainment prevailed 
.among both peoples, and that the minstrel was a pri- 
vileged character among both. Even as late as the 
1 



reign of Edward II. the minstrels were easily admitted Minstnl 
into the royal presence, as appears from a passage in ■■-v ^ 
Stow, which also shows tbe splendour of their appear- 
ance. 

In tbe year 1316, Edward II. did solemnize hb 
feast of Pentecost at Westminster, in the great hail *, 
where sitting royally at the table with bis peers about 
him, there entered a woman adorned like a minstrel, 
sitting on a great horse trapped, as minstrels then used, 
who rode round about tbe tables, showing pastime \ and 
at length came up to the king^s table and laid before 
him a letter, and forthwith turning her horse, saluted 
every one, and departed. *’-~The subject of this letter 
was a remonstrance to tbe king on the favours heaped 
by him on bis minions, to tbe neglect of his knights and 
faithful servants. 

Tbe messenger was sent in a minstfers habit, as what 
would gain an easy admission ^ and was a woman con- 
cealed under that habit, piobably to disarm the king's 
resentment \ for we do not find that any of the real 
minstrels were of tbe female sex ; and therefore con- 
clude this was only an artful contrivance peculiar to 
that occasion. 

In the 4th year of Richard II. John of Gaunt 
erected at Tetbuiy in Staffordshire a court of minstrels, 
with a full power to receive suit and service from the 
men of that profession within five neighbouring coun- 
ties, to enact laws, and determine their controversies 
and to apprehend and arrest such of them as should re- 
fuse to appear at the said court, annually held on the 
1 6th of August. For this they had a charter, by which 
they were empowered to appoint a king of the min- 
strels with four ofiScers to preside over them. These 
were every year elected with great ceremony^ the 
whole form of which is described by Dr PJott^ in 
whose time, however, they seem to have become mere 
musicians. 

Even so late as the reign of King Henry VIIL the 
reciters of verses or moral speeches learnt by heart, in- 
truded without ceremony into all companies } not only 
in taverns, but in the houses of the nobility themselves. 

This we learn from Erasmus, whose argument led him 
only to describe a species of these men who did nqtsing 
their compositions ; but the others that did, enjoyed 
without doubt tbe same privileges. 

AVe find that tbe minstrels continued down to tbe 
reign of Elizabeth ; in whose time they had lost much 
of their dignity, and were sinking into contempt and 
neglect. Yet still they sustained a character far superior 
to any thing we can conceive at present of tbe singers 
of old ballads. 

When Quern Elizabeth was entertained at Killing- 
worth castle by tbe earl of Leicester in 1575, among 
the many devices and pageants which were exhibited 
for her entertainment, one of the personages introduced 
was that of an ancient minstrel, whose appearance and 
dress are so minutely described by a writer there pre- 
sent, and gives us so distinct an idea of the character, 
that we shall quote the passage at large. 

“ A person very meet seemed he for the purpose, 
of a xlv. years old, apparelled partly as he would 
himself. His cap off : his Lead seemingly rounded 
tonsterwise : fair kembed, that, with a sponge daindy 
dipt in a little capon's grease, was finely smoothed, to 
make it shine like a mallard's wing. His beard snoglj 

shaven ; 
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Alii*trel, aluiTei) : &nd yet his shirt after the new trink, with raffs 
Minu ftir starched, sleeked, and glistering like a pair of new 
^ shoes, marshalled in good order with a setting stick, 
aod strat, * that* every rujff stood up like a wa^r. A 
side [L e. long] gown of Kendale green, after the fresh- 
ness of the year now, gathered at the neck with a nar- 
row gorget, fastened afore with a white clasp and a 
keeper close up to the chin 3 but easily, for beat) to 
undo when be list. Seemingly begirt in a red caddis 
girdle: from that a pair of capped Sheffield knives 
banging a* two sides. Out of bis bosom drawn from 
a lappet of his napkin edged with a blue lace, and 
marked with a D for Damian ) for he was but a bache- 
lor yet. 

** His ^own had side [i. e. long] sleeves down to 
nidleg, slit from the shoulder to the hand, and lined 
with white cotton. His doublet sleeves of black wor- 
sted: upon them a pair of points of tawny chamlet 
laced along the wrist with blue threaden pointes. A 
wealt towards the hands of fustian-a>napes. A pair 
of red neatber stocks. A pair of pumps on bis feet, 
with a cross cut at his toes for corns \ not new indeed, 
yet cleanly blackt with soot, and shining ah a shoing 
horn. 

** About his neck a red ribband suitable to his girdle. 
His harp in good grace dependent before him. His 
wrest tyed to a green lace and banging by : under the 
gorget of his gown a fair flaggon chain (pewter for) 
silver, as a Squire Minstrel of Middlesex, that travelled 
the country this summer season, unto fair and worship- 
ful men*s houses. F^rom his chain hung a scutcheon, 
, with metal and colour, resplendent upon bis breast, of 
the ancient. arms of Islington.** 

—This minstrel is described as belonging to that 
village. We suppose such as were retained by noble 
families wore their arms hanging down by a silver chain 
as a kind of badge. From the expression of Squire 
Minstrel above, we may conclude there were other in- 
ferior orders, as Yeomen Minstrels or the like. 

This minstrel, the author tells us a little below, 
^ after three lowly courtesies, cleared his voice with a 
hem . . . and wiped his lips with the hollow of his hand 
for ’filing bis napkin ^ tempered a string or two with 
bis wrist j and, after a little warbling on his harp for 
a prelude, came forth with a solemn song, warranted 
for story out of King Arthur’s acts, &c.** 

Towards the end of the 16th century, this class of 
men had lost all credit, and were sunk so low in the 
public opinion, that in the 39th year of Elizabeth a 
statute was passed by which ** minstrels,** wandering 
abroad, were included among rogues, vagabonds, and 
sturdy beggars,** add were adjudged to be punished as 
such. This act seems to have put an end to the pro- 
fession, for after this time they are no longer mentioned. 

MH^, the place in which the king’s money is 
coined, Coinage. 

There were ancieutly mints in almost every county 
in England ^ but the only mint at present in the Bri- 
tish dominions is that in the Tower of London. The 
officers of the mint are, i. The warden of the mint, 
who it the chief ^ he oversees the other officers, and 
receives the bullion. 2. The master worker, who re- 
ceives bullion from the wardens, causes it to be melted, 
delivers it to the moneyers, and, when it is coined, 
receives it again. 3. comptroller, who is the 



overseer of all the inferior officers, and sees that all the Mint- 
money is made to the just assize. 4. The assay master, ■ 
who weighs the gold and silver, and sees that it is 
according to the standard. 5. The two auditors who 
take the accounts. 6. The surveyor of the melting } 
who, after the assay master has made trial of the bul- 
lion, sees that it is cast out, and not altered after it is 
delivered to the nielter. 7. The engraver \ who en- 
graves the stamps and dies for the coinage of the mo- 
ney* 8. The clerk of the irons \ who sees that the 
irons are clean and fit to work with. 9. The melter, 
who melts the bullion before it be coined. 10. The 
provost of the mint ^ who provides for and oversees 
all the moneyers. 11. The blanchers, who anneal 
and cleanse the money. 1 2. The moneyers ^ some of 
whom forge the money, some share it, some round and 
mill it, and some stamp and coin it. 13. The porters 
who keep the gate of the mint. 

Mint was also a pretended place of privilege, in 
Southwark, near the King’s Bench, put down by 
statute. If any persons, withiu the limits of the mint, 
shall obstruct any officer iu the serving of any writ or 
process, &c. or assault any person therein, so as he 
receive any bodily hurt, the offender shall be guilty 
of felony, and be transported to the plantations, &c. 

Stat. 9. Geo. I. 

Mint Marks. It hath been usual, from old time, 
to oblige the masters and workers of the mint, in the 
indentures made with them, to make a privy mark 
in all the money that they made, as well of gold as of 
silver, so that another time they might know, if need 
were, aod wItte which moueys of gold and silver 
among other of the same moneys, were of their own 
making, and which not.” And whereas, after every 
trial of the pix at Westminster, the masters and work- 
ers of the mint, having there proved their moneys to 
be lawful and good, were immediately entitled to re- 
ceive their quietus under the great seal, and to be dis- 
charged from all suits or actions concerning those 
moneys, it was then usual for the said masters and 
workers to change the privy mark before used for ano- 
ther, that so the moneys from which they were not yet 
discharged might be distinguished from those for which 
they had already received their quietus : which new 
mark they then continued to stamp upon all their mo- 
neys, until another trial of the pix gave them also their 
quietus concerning those. 

The pix is a strong box with three locks, whose 
keys are respectively kept by the warden, master, and 
comptroller of the mint \ and in which are deposited, 
sealed up in several parcels, certain pieces taken at 
random out of every journey as it is called ^ that is, 
out of every 15 pounds weight of gold, or 60 pounds 
weight of silver, before the same is delivered to the 
proprietors. And this pix is, from time to time, by 
the king’s command, opened at Westminster, in the 
presence of the lord chaucellor, the lords of the coun- 
cil, the lords commissioners of the treasury, the ju- 
stices of the several benches, and the barons of the 
exchequer \ before whom a trial is made, by a jury 
of goldsmiths impannelled and sworn for that purpose, 
of the collective weights of certain parcels of the se- 
veral pieces of gold and silver taken at random from 
those contained in the pix \ after which those parcels 
being severally melted, assays are then made of the 

bullioa 
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Mint bullion of gold and sflvor so produced, by the melt- 
I) ing certain small quantities of the same against equal 
Minuet heights taken from the respective trial pieces of gold 
^ and silver that are deposited and kept in the exchequer 
for that use. This b called the trial of the pis ; the 
report made by the jury npon that trial is called the 
verdict of the pix for that time ^ and the indented trial 
pieces just above mentioned, are certain plates of stand- 
ard gold and standard silver, made with the greatest 
care, and delivered in npon oath, from time to time 
as there is occasion, by a jury of the most able and 
experienced goldsmiths, summoned by virtue of a war- 
rant from the lords of the treasury to the wardens of 
the mystery of goldsmiths of the city of London for 
that purpose 5 and which plates being so delivered in, 
are divided each, at this time, into seven parts by in- 
dentures, one of which parts is kept in his majesty *s 
couit of exchequer at Westminster, another by the 
said company of goldsmiths, and two more by the of- 
ficers of hb majestyb mint in the Tower ; the remain- 
, ing three being for the use of the mint, &c. in Scot- 
land. The pix has sometimes been tried every year, 
or even oftener, but sometimes not more than once 
in several years : and from hence is understood how it 
comes to pass, that, among the pieces that are dated 
as well as marked, three or more different dates are 
sometimes found upon pieces impressed with the same 
mark : and again, that different marks are found upon 
pieces bearing the same date. These marks are first 
observable upon the coins of King Edward III. 5 the 
words above quoted concerning those marks are from 
the indentures made with the lord Hastings, master 
and worker to King Edward IV j and the marks 
themselves continued to be stamped very conspicuously 
upon the moneys, till the coinage by the mill apd 
screw was introduced and settled after the Restoration, 
in the year 1662 > since which time, the moneys being 
made with far greater re^larity and exactness than 
before, these marks have either been totally laid aside, 
or such only have been used as ate of a more secret 
nature, and only known to the officers and engravers 
concerned in the coinage : and indeed the constant 
practice that has ever since prevailed, of dating all the 
several pieces, has rendered all such marks of much less 
consequence than before. 

Mint. See Mentha, Botany and Materia 
Medic A Index, 

MINTURNjE, a town of Campania, between Si- 
nuessa and Formise. It was in the marshes in tbb neigh- 
bourhood that Marius conceabd fiimaelf in the mud to 
avoid the partizans of Sylla. The people condemned 
him to death \ but when hb voice alone had terrified 
the executioner, they showed themselves compassionate 
and favoured his escape. 

MINUET, a very graceful kind of dance, consisting 
of a coupee, a high step, and « balance : it ^gtns with 
a beat, and its motion b triple. 

The invention of the minuet seems generally to be 
ascribed to the French, and particularly to the inha- 
bitants of the province of Poictou. The word b said 
^ Menage and Furetiere to be derived from the 
French menue or menu^ “ small or little j’’ and in 
strictness signi^s a small space. The melody of thb 
dance consists of two strains, which, as being repeated, 
are called reprises^ each having eight or more .bars, but 
2 



never an odd number. The measure is three crotrhfts 
in a bar, and b thos marked I, though it is comibonij 
perform^ in the time "WalUier s|>eaks of a nwnoet 
in Lully's opera of Boiand^ each strain of which con- 
tains ten bars, the sectional nunsber being 5 ) wbkh 
renders it very difficult to dance. 

MINUTE, in Geometry^ the pRtt of a degtei 
of a circle. 

Minute of Time^ the 6otb part of an hour. 

Minute, in Architecture^ usually denotes the 6oth, 
sometimes the 30th, part of a m^ule. See Archi- 
TBCTURE. 

Minute b also used Ibr a short memoir, or sketch of 
a thing taken in writing. 

MlNUnUS Felix. See Felix. 

MINY.dE, a name given to the inhabitants of Or- 
chomeuos in Boeotia, from Minyas king of (he coun- 
try. Orchoroenos the. son of Minyas gave h(s name 
to the capital of the country*, and the inhabitants 
still retained their original appellation, in contradis- 
tinction to the Orchomenians of Arcadia. A colony 
of Orchomenians passed into Thessaly and settled in 
lolcljos; from which circumstance the people of the 
place, and particularly tlie Argonauts, were called 
Minyce, This name they received, according to the 
opinion of some, not because a number of Orchomeni- 
ans had settled among them, but because ,the chief 
and noblest of them were descended from the daughters 
of Minyas. Part of the Orchomenians accompanied 
the sons of Codrus when they migrated to Ionia. The 
descendants of the Argonauts, as well as the Argo- 
nauts themselves, received the name of Mirryce. Tney 
first inhabited Lemnos, where they had been bom from 
the Lemnian women who^ had murdered their husbands. 
They were driven from Lemnos by the Pelasgi, about 
1160 before the Christian era, and come to settle in 
Laconia, from whence they passed into Callbte with 
colony of Lacedaemonians. 

MIQUELET8, a name given to the Spaniards who 
inhabit the Pyrenean mountains on the frontiers of 
Arragon and Catalonia, and live by robbing. 

MIQUELON, a small desert bland to the south- 
west of Cape May in Newfoundland, ceded to the 
French by the peace of 1763, for drying and curing 
their fish. W. Long. 54, 30. N. Lat. 47. 22. 

MIRABILIS, Marvel of Peru ; a genns of 
plants belonging to the pentandria class ; and in the 
natural method ranking with those of which the order 
is doubtful. See Botany Indcs. 

MIRACLE, in its original sense, is a word of the 
same import with wonder ; but in its usual and more 
appropriate signification, it denotes an effect contrary 
to the established constitution and course of things, or^ 
sensible deviation from the known laws of nature." 

That the visible world is governed by stated gene- 
ral rules, or that there is an order of causes and ef- 
fects established in every part of the system of nature 
which falls under our observation, is a fact which 
cannot be controverted. If the Supreme Being, as 
some have supposed, be the only real agent m the 
universe, we have the evidence of experience, that, m 
the particular system to which we belong, * he acts by 
stated rules. If he employs inferior agents to con- 
duct the various motions from ivhich tlie phenomena 
result, we have the same evidence that he has subjeef- 
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ed those agents to certaio fixed laws, cotnmo|dy caUed 
u>v— ^thc kms ^ nature. On either faypetbesisy efiectf 
vbkh ate prodveed by the regular operation of these 
lavs, or which are conformable to the established 
course of events^ axe properly called natural} and every 
•ootradiclion to this constitution of the natural system, 
tnd the correspondent course of events in it, is called a 
miracle. 

If this definition of a miracle be just, no event can 
lie deemed miracnlous merely bccanse it is strange, 
or even to us unaccountable ^ since it may be nothing 
suite than a regular effect of some unknown law of 
nature. In this country earthquakes are rare *, and 
ibr monstrous births perhaps no particular and satis- 
iktory account can be given : yet an earthquake is 
as regular an effect of the established laws of nature 
as aoy of those with which we are most intimately 
acquainted \ and under circumstances in which there 
would always be the same kind of production, the 
mowter is nature^s genuine issue. It is therefore ne- 
cessary, before we can pronounce any effect to be a true 
miracle, that the ciscumstances under which it is pro- 
duced be known, and that the common course of na- 
ture be in some degree understood , for in all those 
cases in which we are totally ignorant of nature^ it 
is impossible to deiermine what is, or what is not, a 
deviation from its course. Miracles, therefore, are 
not, as seme have represented them, appeals to our ig- 
norance. They suppose some antecedent knowledge 
of the course of nature, without which no proper judge- 
ment-can be formed concerning them \ though with it 
their reality may be so apparent as to prevent all possi- 
bility of a dispute. 

Tbos, were a physician to cure a blind man of a ca- 
taract, .by anointing his eyes with a obemical prepa- 
ration which we had never before seen, and to the na- 
ture and effects of which we are absolute strangers, the 
core would undonbtedly be wonderful; but we could 
not pronounce it miraculous^ because, for any thing 
known to ns, it might be the natural effect of the 
operation of the unguent on^ the e^ie. But were be to 
recover bis patient nmreiy by eommandlng him to see, 
•r by anointing bis eyes with spittle, we shonld with* 
the utmost co^dence pronounce^ the cure to be a mi- 
racle \ because we know perfectly that neither the hu- 
man Toice nor human spittle have, by the established 
constitution of things, any such power over the diseases* 
of the eye. No one is now ignorant, that persons apr 
parently dead are often restored to their families a^t 
friends, by being treated in the manner recomiBended' 
by the Humane Society. To the vulgar, and some- 
times even to man of science, these efieots appear very 
wonderful ^ but as they are known to he pr^ueed by 
physical agency, they can never be considered as nu- 
raciilous deviatiuas the laws of nature. On the 
other hand, no one eould doubt of his having witoessodi 
a real miracle who had seen a person that bad been four 
days dead eome alive out of bis grave at the call of aa» 
other, or who had even beheld a person exhibiting aU 
the symptoms of death instantly resuscitated mosely hji 
bekig cfrrfrvc/ to live. 

Thus easy Is it, in all cases in which the course of 
nature is understood, to determine whether any parti- 
cnlar eveat he really a mimola \ whilst in oiroosmtances 
where we know nothing o£ nature and its course, even 



a true minack, were it performed, could not be admit- Mhucle. 
ted as such, or carry any conviction to the mind of a I'y"' " ' ■ * 
philosopher. 

If miracles be efiects contrary to Uk established eoa- 
stitution of things, we are certain that they will never 
be performed on trivial oceasioiiB. The constitution of 
things was established by the Creator and Governor of 
the universe, and is undoubtedly the ofispring of infinite 
wisdom- pursuing a plan for the best of purposes. From 
this plan no deviation can be made but by God himself, 
or by some powerful being acting with bis perimsaion. 

The plans devised by wisdom are steady in proportion 
to their perfection, and the ^ans of infinite wiedom 
must be absolutely perfect. From this consideratioD, 
some men have ventured to conclnde, that no miracle 
was ever wrou^t, or can ratinnany be expected *, but 
roatarer reflection must soon sadsFyus that adl such con- 
clusions are hasty. 

Man is unquestionably the principal creature in this 
world, and apparently the only one in it who is ca- 
pable of being made acquainted with tbe relation in 
which he stands to his Creator. We cannot, thereftwe, 
doubt, but that snch of tbe laws of nature as extend 
not their operation beyond the limits of this earth were 
established chiefly, if not solely, fur the good of ianth 
kind; and if, in any particnlHr circumstances, that good 
can be more efiectoally promoted by an ocoasioiiai de- 
viation from those laws, sucb a deviation may be rea^ 
sonably expected. Were man, in tbe exercise of bis 
mental and corporeal powers, subjected to the laws of 
physical necessity^ the circamstanoce supposed would in^- 
deed never oconr, and of course no miracle ooold be ad- 
mitted. But such is not the nature of man. 

Without repeating wbat haa* been said elsewhere 
(See Metaphysics, Part III. Chap. V.) of necessity 
and liberty, we shall here take it for granted, that the 
relation between motives and" actions is difibrent from '' 
that between cause and effect in physics ^ and tbat^ 
mankind have such cornmand over themselves, as that 
by their vohmtary conduct, they can make tbofnselvea 
in a great degree either happy or miserable. We know 
likewise from bistory, that, by some means or other, al- 
most all mankind were once sunk into the grossest igno-< 
ranee of the most important truths ^ that they knew not 
tbe Being by whom they were created and supported $ 
that they paid divine adoration to stocks, stones, and 
the vilest reptiles ; 4md that they were eleves to the . 
most impious, erne), and degrading superstitiotis. 

From this depraved state it was surely not unworthy 
of the common ** Father of all” to resene his helplesa 
oveatures, to enlighten their understandings that they 
might perceive ^at is right, and to pirsent to them ^ 
motives of sdfioient fbme to engage them in the prac- 
tice of it. But the ondoretandings of ignorant bar* 
barians cannot be enlightened by arguments ; because 
of the force of such arguments as moral science 

they are not qualified to judge, ^e philosophers of 
Athens and Rome inculcated, indeed, many excellent ‘ 
moral precepts, and they sometimes ventui^d to ex- 
pose the absurdities of the reigning superstition : but » 
their lectures had no influence upon the multitude; 
and they had' themselves imbibed such erroneous no- 
tions respecting the attributes of the Supreme Being, 
and the natoro of tbs kMmm soul, and converted those 
notions into first principles, of which they would not ^ 

permit. 



Digitized by v^ooQie 




MIR [ 280 ] MIR 



Miracle, permit an examination, that even among them a tho- 
' '-V 'rough reformation was not to be expected from the 
powers of reasoning. It is likewise to be observed, 
■that there are many truths of the utmost importance to 
mankind, which unassisted reason could never have dis- 
covered. Amongst these we may confidently reckon 
the immortality of the soul, the terms upon which God 
will be reconciled to sinners, and the manner in which 
that all ‘perfect Being may be acceptably worshipped ; 
about all of which philosophers were in such uncer- 
tainty, that, according to Plato, Whatever is set 
Tight, and as it should be, in the pi^esent evil state of 
^the world, can be so only by the paiticular interposition 
.of God (a). > 

An immediate revelation from Heaven, therefore, 
was the only method by which infinite wisdom and 
^rfect goodness could reform a bewildered and vicious 
race. But this revelation, at whatever time we suppose 
it given, must have been made directly either to some 
chosen individuals commissioned to instruct others, or to 
every mao and woman for whose benefit it was ulti- 
mately intended. Were every person instructed in the 
knowledge of bis duty by immolate inspiration, and 
were the motives to practise it brought home to his 
mind by God himself, Iraman nature would be wholly 
rchanged : men would not be masters of their own ac- 
.tions : they would not be moral agents, nor by con- 
sequence ht capable either of reward or of punishment. 
It remains, therefore, that if God has been graciously 
pleased to enlighten and reform mankind, without 
-^stroying that moral nature which is essential to vir- 
tue, he can have done it only by revealing his truth to 
certain chosen instruments, who were the immediate 
instructors of their contemporaries, and through them 
have been the instructors of succeeding ages. 

Let us suppose this to have been actually the case, 
and consider how those inspired teachers could commu- 
nicate to others every truth which bad been revealed to 
themselves. They might easily, if it was part of their 
duty, deliver a sublime system of natural and moral 
science, and establish it upon the common basis of ex- 
periment and demonstration^ but what foundation 
could they lay for those truths which unassisted reason 
cannot discover, and which, when they are revealed, 
appear to have no necessary relation to any thing pre- 
viously known ? To a bare affirmation that they bad 
been immediately received from God, no rational be- 
ing could be expected to assent. The teachers mi^t 
he men of known veracity, whose simple assertion 
would be admitted as sufficient evidence for any fact 
in conformity with the laws of nature ^ but as every 
man has the evidence of his own consciousness and ex- 
perience that revelations from heaven are deviations 
from these laws, an assertion so apparently extravagant 
would be rejected as false, unless supported by some 
better proof than the mere affirmation of the teacher. 
In this state of things, we can conceive no evidence 
sufficient to make such doctrines be received as the 
truths of God, but the power of working miracles' 
committed to him who taught them. This would, 



indeed, be full^ adequate to the purpose. For if there Minek 
were nothing in the doctrines themselves impious, im- ’y'“ 
moral, or contrary to truths already known, the only 
thing which could render the teacher’s assertion incre- 
dible, would be its implying such an intimate comiau* 
nion with God as is contrary to the established conne 
of things, by which men are left to acquire all their 
knowledge by the exercise of their own facultie8.<« 

Let us now suppose one of those inspired teachers to 
tell bis countrymen, that he did not desire them, on 
his ipse dixity to believe that he bad any preternatural 
communion with the Deity, but that for the truth of 
his assertion he would give them the evidence of their 
own senses \ and after this declaration let os suppose 
him immediately to raise a person from tbe dead in 
their presence, merely by calling upon him to come 
out of his grave. Would not the only possible objec- 
tion to the man’s veracity be removed by this miracle ? 
and his assertions that he had received such and such 
doctrines from God be as fully credited, as if it related 
to tbe most common occurrence ? Undoubtedly it 
would ; for when so much preternatural power was vi- 
sibly communicated to this person, no one could have 
reason to question his having received an equal portion 
of preternatural knowledge, A palpable deviation from 
the known laws of nature, in one instance, is a sensible 
proof that such a deviation is possible in another ) and 
in such a case as this, it is the witness of God to tbe 
truth of a man. 

Miracles, then, under wliich we include prophecy, 
are the only direct evidence which can be given of di- 
vine inspiration. When a religion, or any religious 
truth, is to be revealed from heaven, they appear to be 
absolutely necessary to enfrree its reception among men; 
and this is the only case in which we can suppose them 
necessary, or believe for a moment that they ever have 
been or will be performed. 

Tbe history of almost every religion abounds with 
relations of prodigies and wonders, and of the inter- 
course of men with the gods ; but we know of no re- 
ligious system, those of the Jews and Christians ex* 
cepted, which appealed to miracles as the sole evidence 
of its truth and disunity. Tbe pretended mirtclet 
mentioned by Pagan historians and poets are not said 
to have been publicly wrought to enforce the truth of 
a new religion contrary to the reigning idolatry. Many 
of them may be clearly shown to have been mere natu- 
ral events; (see Magic). Others of them are re- 
presented as having been performed in secret on tbe most 
trivial occasions, and in obscure and fabulous ages long 
prior to tbe era of the writers by whom they are re- 
corded. And such of them as at first view appear to be 
best attested, are evidently tricks contrived for interest- 
ed purposes ; to flatter power, or to promote tbe pre- 
vailing superstitions. For these reasons, as well as on 
account of the immoral character of the divinities by 
whom they are said to have been wrought, they are al- 
together unworthy of examination, and carry in the 
very nature of them tbe completest proofs of falsehood 
and imposture. 

But 
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Uncle. Bat the miracles recorded of Moses and of Christ 
bear a very different character. None of them Is re- 
presented as wrought on trivial occasions. The writers 
wiio mention them were eye witnesses of the facts ; which 
they affirm to have been performed publicly, in attesta- 
tion of the truth of their respective systems. They are 
indeed so incorporated with these systems, that the mi- 
racies cannot be separated from t^ doctrines ; and if 
the miracles were not really performed, the doctrines 
cannot possibly be true. Besides all this, they were 
irrooght in support of revelations which opposed all 
the religious systems, superstitions, and prejudices, of 
the age in which they were given : a circumstance 
which of itself sets them, in point of authority, infinite- 
ly above the Pagan prodigies, as well as the lying 
wonders of the Romish church. 

It is indeed, we believe, UDiversallv admitted, that 
the miracles mentioned in the book of Exodus and in 
the four Gospels, might, to those who saw them per- 
formed, be snfficient evidence of the divine inspiration 
of Moses and of Christ ^ but to us it may be thought 
that they are no evidence whatever, as we roust be- 
lieve In the miracles themselves, if we believe in them 
at all, npon the bare authority of human testimony. 
Why, it has been sometimes asked, are not miracles 
wrought in all ages and countries ? If the religion of 
Christ was to be of perpetual duration, every genera- 
tion of men ought to have complete evidence of its 
truth and divinity. 

To the performance of miracles in every age and 
in every country, perhaps the same objections lie as 
to the immediate inspiration of every individual. Were 
those miracles universally received as such, men would 
be so overwhelmed with the number rather than with 
the force of their authority, as hardly to remain ma- 
sters of their own conduct ^ and in that case the very 
end of all miracles would be defeated by their frequen- 
cy. The tratfa, however, seems to be, that miracles 
30 froqnently repeated would not be received as such, 
and of course would have no authority^ because it 
would be difficult, and in nuiny cases impossible, to di- 
stioguish them from natural events. If they recurred 
regularly at certain intervals, we could not prove them 
to be deviations from the known laws of nature, be- 
cause we should have the same experience for the one 
series of events as for the other ^ for the regular suc- 
cession of preternatural effects, as for the established 
constitution and course of things. 

Be this, however, as it may, we shall take the li- 
berty to affirm, that for the reality of the Gospel mi- 
racles we have evidence as convincing to the reflecting 
mind, though not so striking to vnlgar apprehension, 
as those bad who were contemporary with Christ and 
his apostles, and actually saw the mighty works which 
he p^ormed. To the admirers of Mr Homers phi- 
Imophy this assertion will appear an extravagant para- 
dox ; but we hope to demonstrate its tnith from prin- 
ciples which, consisteDtly with himself, that author 
could not have denied. He has indeed endeavoured 
to prove *, that “ no testimony is sufficient to esta- 
bli^ a miracle and the reasoning employed for this 
purpose is, that ** a miracle being a violation of the 
laws of nature which a firm and unalterable experi- 
ence has established, the proof against a miracle, from 
the very nature of the fact, is as entire as .any argn- 
. voL.;av:parti. 



ment from experience can be ; whereas our experience Miracle, 
of human veracity, which (according to him) is the y— 
sole foundation of the evidence of testimony, is far 
from being uniform, and can therefore never prepon- 
derate against that experience which admits of no ex- 
ception.’* This boasted and plausible argument has 
with equal candour and acuteness been examined by 
l)r Campbell*, who justly observes, that so far is*Duaerta~ 
experience from being the sole foundation of the evi- 
dence of testimony, that, on the contrary, testimony ‘ 
is the sole foundation of by far the greater part of what 
Mr Hume calls firm and unalterable experience > and 
that if in certain circumstances we did not give an 
implicit faith to testimony, our knowledge of events 
would be confined to those which had fallen under the 
immediate obseivation of our own senses. For a short 
view of this celebrated controversy in which the Chris- 
tian so completely vanquishes the philosopher, see the 
word Abridgment. 

But though Dr Campbell has exposed the sophistry 
of his opponent’s reasoning, and overturned the pn’n- 
cipies from which be reasons, we are persuaded that 
he might safely have joined issue with him upon those 
very principles. To us, at least, it appeal's that the 
testimony upon which we receive the Gospel miracles 
is precisely of that kind which Mr Hume has acknow- 
ledged sufficient to establish even a miracle. ** No 
testimony (says he) is sufficient to establish a miracle, 
unless the testimony be of such a kind that its false- 
hood would be more mii*aculous than the fact which 
it endeavours to establish. When one tells me that he 
saw a dead man restored to life, I immediately consi- 
der with myself whether it be more, probable that this 
person should either deceive or be deceived, or that 
the fact which be relates should really have happened. 

1 weigh the one miracle against the other ; and ac- 
cording to the superiority which 1 discover, 1 pronounce 
my decision, and always reject the greater mli*acle.’* 

In this passage ever^ reader may remark what did not 
escape the perspicacions eye of Dr Campbell, a strange 
confusion of terms ^ but a.s all miracles are equally easy 
to the Almighty ; and as Mr Hume has elsewhere ob- 
served, that ** the raising of a feather, when the wind 
wants ever so little of a force requisite for tliat pur- 
pose, is as real a miracle as the raising of a house or 
a ship into the air^” candour obliges us to suppose, 
that by talking of greater and less miracles and of 
always rejecting the greater^ be meant nothing mo|c^, 
but that of two deviations from the known laws of 
nature he always rejects that which in itself is least 
probable. 

If, then, we can show that the testimony given by 
the apostles and other first preachers of Christianity to 
the miracles of their Master would, upon their supposi- 
tion that those miracles were not really performed, have 
been as great a deviation from the known laws of nature 
as the miracles themselves, the balance most be consr- 
dered as evenly poised by opposite miracles ^ and whil^ 
it continue.8 so, the mdgment must remain in a state of 
suspense. But if it shall appear, that in this case the 
false testimony would have been a deviation from the 
laws of nature less probable in itself than the miracles 
recorded in the Gospels, the balance will be instantly de- 
stroyed^ and by Mr Hume’s maxim we shall be obliged 
40 reject the supposition of falsehood in the testixxiony 
N n 
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^liracle. ^ the ftpo&tles, and admit the miracles of Christ to 
■ have been really performed. 

In this ar^meot we need not waste time in proving 
that those miracles, as they are represented in the writ- 
ings of the New Testament, were of such a nature, and 
performed before so many witnesses, that no imposition 
could possibly be practised on the senses of those who 
affirm that they were present. From every page of 
the Gospels this is so evident, that the philosophical ad- 
versaries of the Christian faith never suppose the apo- 
stles to have been themselves deceived, hut boldly ac- 
cuse them of hearing false witness. But if this accusa- 
tion he well founded, their testimony itself ia as great a 
miracle as any which they record of themselves at of 
their Master. 

It has been shown elsewhere (see METArHTSlcs, 
138.), that by the law of association, which is one 
of the laws of nature, mankind, in the very process of 
learning to speak, necessarily learn to speak the truth ^ 
that ideas and relations are in the mind of every man so 
closely associated with the words by which they are ex- 
pressed in his native tongue, and in every other lan- 
guage of which he is master, that the one cannot he en- 
tirely separated from the other ^ that therefore no man 
can on any occasion speak falsehood without some ^ 
Jort ; that by no effort can a man give consistency to an 
unpremeditated detail of falsehood, if it be of an^ ieogth, 
and include a number of particulars \ and that it is still 
less possible for several men to agree in such a detail, 
when at a distance from each other, and cross question- 
ed by their enemies. 

This being the case, it follows, if the testimony of 
the apostles to their own and their Master’s miracles 
be. false, either that they must have concerted a con- 
sistent scheme of falsehood, and agreed to publish it at 
every hazard \ or that God, or some powerful agent 
appointed by him, must have dissolved all the associa- 
tions formed in their minds between ideas of sense and 
the words of language, and arbUrarily formed new as- 
•ociatioos, all in exact conformity to each other, but all 
in direct contradiction to truth. One or other of these 
events must have taken place \ because, upon the sup- 
position of falsehood, there is no other alternative. But 
such a dissolution and formation of associatioos as tlie 
latter implies, must, to every man who shall attentively 
consider it, appear to he as real a miracle, and to re- 
quire as great an exertion of power, as the resurrection 
of the dead. Nor is the supposed voluntary agreement 
of the apostles in a scheme of falsehood an event less mi- 
racnloQs. When they sat down to fabricate their pre- 
tended revelation, and to contrive a series of miracles 
to which they were unanimously to iq^peal for ilo truth, 
it is plain, since they proved seccesaful in their daring 
enterprise, that they must have clearly foreseen every 
' qposaible circumstance in which they could be pkced, 
and have prepared consistent answers to. every question 
that could be put to them by their roost inveterate and 
most enlightened eneoiiies i by the itnUBrnniylbe lawyer, 
the pbilosppher, and the priest That such foreknew- 
Indge as this would have been miraouloiWy will not sure- 
ly be denied j since it forma the very attribute which 
we find it moat difficult to allow even to God bimselfl 
It is not, however, the oftfy miracle which this supposi- 
tion would compel us to swallow. The very res^ution 
of the apoatles to propagate the belief of fato auraclee 



in support of such a religion as tliat which is taught in Mjndt 
the New Testament* is as ^reat a miracle as human — / ■ - 
imagination can easily conceive. 

'When they formed this design, either they must have 
hoped to succeed, or they must have fiMeseen that they 
should fail in their undertaking ^ and in either case, 
they ckose evil for its awn sake. They could not, if 
they foresaw that they should fail, look for any thing 
but that contempt, disgrace, and persecution, which 
were then the inevitable consequences of an unsuccess- 
ful endeavour to overthrow the established rebgioo. 

Nor could their prospects be brighter upon the supposi- 
tion of their success. As they knew themselves to be 
false witnesses and impious deceivers, they could bare 
no hopes beyond the grave ) and by determining to op- 
pose all the religious systems, superstitions, and preju- 
dices of the age in which tb^ lived, they wilfully ex- 
posed themselves to inevitable misery in the present life, 
to insult, and imprisonmeDt, to stripes and death. Not 
can it be said that they might look forward to power 
and affluence when they should, through sufferings, have 
converted their countrymen ^ for so desirous were tkej 
of obtaining nothing but misery^ as the end of their 
mission, that they made their own persecution a test of 
the truth of their doctrines. They introduced the Ma- 
ster from whom they pretended to have received these 
doctrines as telling them, that they were sent forth as 
sheep in the midst of wolves ^ that they should be deli- 
vered up to councils, and scourged in sjmagogues y that 
they should be hated of all men for his name’s sake ; 
that the brother should deliver op the brother to death, 
and the father tlie child ^ and that be who took not op 

his cross and followed after him was not worthy of 

him.” Tbe very system of religion, therefore, which 
they invented and resolved to impose upon maokiiid, 
was so contrived, that the worldly prosperity of itsfint 
praachers, and even their exemption from peisecotioB, 
was incompatible with its success. Had theM clear pre- 
dictions of tbe Author of that religion, under whom the i 

apostles acted only as ministers, not been verified, all | 

mankind roust have instantly perceived that tbeii pre- 
tence to inspiration was false, and that Chriutiaaity was 
a scandalous and impudent imposture. All this the 
apostles could not but foresee when the^ fomicd their 
plan for deluding tbe world.^ Whence it follows, that 
when they resolved to support their pretended revela- 
tion by an appeal to forged miracles, they wilfiiUy, and 
with their eyes open, exposed themselves to inevitahle , 
misery, whether they should succeed or fail in their eo- | 
terprise 5 and that they concerted their measures so as 
not to admit of a possibility of rccompenae to tliemselvcs. 
either in this life or in that which is to cone. But if 
there be a law of nature, for tbe reality of which «t 
have better evidence than we liave for others* it is, that 
” BO uiau can choose misery for its own sakei*' or make 
tbe acquisition of it the ultimate end of his pursuit 
Tbe existence of other laws of uature we know by tes- 
timony and q nr own observation of tbe regularity of 
their effects. The existence of this law is made knowB ^ 

to us not only by these means, but also by the still | 

clearer and more conclusive evidence of our own coa- 
aciousness. 

Thus, then, do miracles force themselves upon oar 
assent in every possible view which we can take of this 1 
urteresting subject. If die testimony of tbe fiat 
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^cle ppcaclifTs of Christianity was true, the miracles rccord- 
n cd in the Gospel were certainly performed, and the doc- 
trines of our religion are derived from heaven. On the 
^ other band, if that testimony was false, either God must 
hare iniractiJously effaced hrora the minds of those by 
whom it was given all the associations formed between 
their sensible ideas and the words of language, or he 
must have endowed those men with the gift of 'presci- 
ence, and have impelled them to fabricate a pretended 
revelation for the purpose of deceiving the world, 
and involving themselves in certain and foreseen de- 
stmetion. 

The power necessary to perform the one series of 
these miracles mav, for any thing known to ns, be as 
great as that which would be requisite for the perform- 
ance of the other ; and, considered merely as exertions 
of pretematnral power, they may seem to balance each 
other, and to bold the mind in a state of suspense. But 
when we take into consideration tlie different purposes 
for which these opposite and contending miracles were 
wroogbt, the balance is instantly destroyed. The mi- 
racles recorded in the Gospels, if real, were wrought in 
rapport of a revelation whtch, in the opinion of all by 
whom it is received, has brought to light many import- 
ant truths which could not otherwise have b^n made 
known to men ; and which, by the confession of its ad- 
versaries, contains the purest moral precepts by which 
the condoct of mankind was ever directed. The t^ppo- 
ske series of miracles, if real, was performed to enaMe, 
and even to compel, a company of Jews, of the lowest 
rank and of the narrowest education, to fabricate, with 
the view of inevitable destniction to themselves, a con- 
sistent scheme of falsehood, and by an appeal to forged 
maracles to impose it upon the world as a revelation 
from heaven. The object of the former miracles is 
worthy of a Ck>d of infinite wisdom, goodness, and 
power. The object of the latter is absolutely incousist- 
ent with wisdom and goodness, which are demonstrably 
attributes df that Bein^ by Whom alone miracles can be 
peribmied. Whence it follows, tlmt the supposition of 
the apostles bearing yh/ve testimony to the miracles of 
their Master, implies a series of deviations from the laws 
of natare, infinitely less probable in themselves than 
those miracles ; and therefore by Mr Homers maxim, 
we must necessarily reject the supposition of falsehood in 
the testimony, and admit the realrtv of the miracles. 
So true it is, that for the reality of the Gospel miracles 
we have evidence as convincing -to the reflecting mind, 
as those had who were contemporary with Christ and 
his apostles, and were actual witnesses to thekr mighty 
works. 

MIRANDA-de-£bro, a town of Spain, in Old 
Castile, with a strong castle *, seated in a country that 
produces excellent wine. W. Long. 3. 10. N. Lat. 
4 ^ 52. 

MIRANDO-de-Douro,. or Duero^ a strong town 
of Portugal, and capital of the province of Tra-los- 
Montes, with a btsbop^s see. It is well fortified, and 
seated on a rock near the confluence of the rivers Douro 
and Fresna. W. Jjong. 5. 40. N. Lat. 41. 30. 

MIHANDOLA, a town of Italy, and capital of a 
duc^ of the same name, situated between the duchies 
of Mantua and Modena ^ is well fortified, and has also 
a strong citadel and fort. It has been several times ta- 
ken and retaken. £v Long. 11. 5. N. Lat. 44. 52. 



MIRIAM, sister of Aaron itid Moses, makes two Miriam 
or three remarkable appearances ih Scripture. It was H 
owing to her that her mother Was emptnyfd by PhSi- MNadven. 
raoh's daughter as nurse to Moses. She put herself . 
at the head of the women of Israel after their passage 
through the Red sea, in order to sing the song which 
the men had sung before. She joined with her bro- 
ther Aaron in murmuring against Moses, abd was 
verely chastised for that action \ for she became leprou*', 
and continued separate from the rest without the camp 
for seven days. She died before her brothers, though 
in the same year with them, and was buried at the pub- 
lic expence. 

MIRROR, a name for a looking glass, or any po- 
lished body, whose use is to form the images of distant 
objects, by reflection of the rays of light. See Reflec- 
tion. 

Mirrors are either plane, convex, or concave. The 
first reflect the rays of light in a direction exactly simi- 
lar to that in which they fall upon them, and therefore 
represent bodies of their natural magnitude. The con- 
vex ones make the rays diverge rouw more than before 
reflection, and therefore greatly diminish the images of 
those objects which they show : while the concave ones, 
by collecting' the rays into a focus, not only magnify 
the objects they show, hut will bum very fiercely when 
exposed to the rays of the sun ; and hence they are 
commonly known by the name of burning mirrors. See 
BvRvnfQ Mirrors. 

In ancient times the mirrors were made of some kind 
of metal ^ and from a passage of the Mosaic writings we 
learn that the mirrors used by the Jewish women were 
made of brass. The Jews certainly had been taught to 
use that kind of mirrors by Bie Egyptians^ from whence 
it is probable that braxsit mirrors were the first kind 
used in the world. Any kind of metal, indeed, when 
well polished, win reflect very powerfiiUy ^ but of all 
others silver reflects the most, though it has been in all 
countries too expensive a material for common use. 

Gold also is very poweiful \ and metals, or even wood, 

^Ided and polished, will act very powerfully as baro- 
ing mirrors. Even polished ivory, or straw nicely plait- 
ed together, will form mirrors capable of burning, if oa 
a large scale. 

Since the invention of glass, and the application of 
quicksilver to it, became gene^ly knoam, it bath been 
universally employed for these plane mirrors used as or- 
naments to houses but in making reflecting telescopes, 
they have been found much inferior to metallic ones. 

It aoes not appear that the same superiority belongs to 
the metalline burning mirrors, considered merely as 
huming glasses y sinee the foimr with which M. Mao 
qoer melted platina, though only 22 inches diameter, and 
which was made of quicksilvered glass, produced much 
greater effects than ^L Vilette's metaUme speculum, 
which considerably exceeded It in sixe. It is very pro- 
bable, however, that this mirror of M. Vilette’s was 
by no means so well polished as it ought to have been j 
as the art of preparing the metal for taking the finest 
polish has but lately ^en discovered and published in 
the Philosophical Transactions by Mr Mudge. See 
Glass- Grinding. 

MIRE-CROW, Sea-crow, or Pewit. See Larus, 
Ornithology Index. ’ 

MISADVENTURE, in common language, signi- 
N n 2 fies 
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Misadren- any unlocky accident which takes place without be* with the greatest veneration, 
ing foreseen. 

Misadventure, in Law^ has an especial signlfica- 
, tion for the killing a man partly by negligence, and 
partly by chance. See Homicide. 

MISANTHROPY (from hatred^ and «»• 

^ man^ ; a general dislike or aversion to man, 
and mankind. In which sense it stands opposed to 
lanthroptf^ or the love of mankind. 

Mll^ARRIAGE. See Abortion and Midwife- 
ry. 

MISCHNA, or Misna, (from Tnv^iteravii)^ a part 
of the Jewish Talmud. 

The Mischna contains the text \ and the Gemara, 
which is the second part of the Talmud, contains the 
commentaries ; so that the Gemara is, as it were, a 
glossary on the Mischna. 

The Mischna consists of various traditions of the 
Jews, and of explanations of several passages of Scrip- 
ture ; these traditions serving as an explication of the 
written law, and supplement to it, are said to have 
been delivered to Moses during the time of his abode 
on the Mount ^ which he afterwards communicated to 
Aaron, Eleazar, and his servant Joshua. By these they 
were transmitted to the 70 elders, by them to the pro- 
phets, who communicated them to the men of the great 
sanhedrim, from whom the wise men of Jerusalem and 
Babylon received them. According to Prideaux^s ac- 
count, they passed from Jeremiah to Baruch, from him 
to Ezra, and hrom Ezra to the men of the great syna- 
gogue, the last of whom was Simon the Just ^ who de- 
livered them to Antigonus of Socho \ and from him 
they came down in regular succession to Simeon, who 
took our Saviour in his arms \ to Gamaliel, at whose 
feet Paul was educated \ and last of all to Rabbi Judah 
the Holy, who committed them to writing in the 
Mischna. But Dr Prideaux, rejecting this Jewish fic- 
tion, observes, that after the death of Simon the Just, 
about 299 years before Christ, the Mischuical doctors 
arose, who, by their comments and conclusions, added 
to the number of those traditions which had l^en re- 
ceived and allowed by Ezra and the men of the great 
synagogue \ so that towards the middle of the second 
century after Christ, under the empire of Antoninus 
Pius, it was found necessary to commit these traditions 
to writing ; more especially, as their country bad con- 
niderably suffered under Adrian, and many of their 
schools had been dissolved, and their learned men cut 
off \ and therefore the usual method of preserving their 
traditions had failed. Rabbi Judah on this occasion be- 
ing rector of the school at Tiberias, and president of the 
sanhedrim in that place, undertook the work, and com- 
piled it in six books, each consisting of several tracts, 
which altogether make up the number of 63. Prid* 

Connex, vol. ii. p. 468, Sec. edit. 9. This learned au- 
thor computes, that the Mischna was composed about 
the 1 50th year of our Lord ) but Dr Lightfoot says, 
that Rabbi Judah compiled the Mischna about the year 
of Christ 1 90, in the latter end of the reign of Corn- 
modus ^ or, as some compute, in the year of Christ 220. 

Dr Lardner is of opinion, that this work could not 
have been finished before the year 190, or later. Col- 
lect. of Jewish and Heathen Testimonies, 6tc. vol. i. 
p. 178. Thus the book called the Mischna was form- 
ed; a book which the Jews have generally received 
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The original has been 
published with a Latin translation by Surenhusins, with d 
notes of his own, and others iit>ro the learned Maimo- Mimm 
nides, &c. in 6 vol. fol. Amsterd. A. D. 1698—1703. ’ ^ 

(See Talmud). It is written in a much purer style, 
and is not near so full of dreams and visions as the Ge^ 
mara. 

MISDEMEANOUR, in Lfito, signifies a crime. 

Every crime is a misdemeanour \ yet the law has mule 
a distinction between crimes of a higher and a lower 
nature; the latter being denominated mUdcnieammn^ 
the former felonies^ &c. For the understanding of which 
distinction, we shall give the following definition from 
Blackstonc^s Commentaries, vol. Iv. 5. 

A crime, or misdemeanour, is an act ammitted 
or omitUdf in violation of a public law, either forbid- 
ding or commanding it This general definition com< 
preknds both crimes and nusdemeanours ; which, prs- 
perly speaking, are mere synonymous terms ; though, 
in common usage, the wonl crime is made to denote 
such ofiences as are of a deeper and more atrocious dye ; 
while smaller faults, and omissions of less consequence, 
are comprised under the gentler name of misdemeanoun 
only.” 

MISE, in law books, is used in various senses: 
thus it sometimes signifies costs or expences ; in which 
sense it is commonly used in entering of judgments io 
actions personal. It is also used for the issue to be 
tried on the grand assize ; in which case, joining of the 
mise upon the mere right, is putting in iasue between 
the tenant and demandant. Who has the best or dear- 
est right. 

Mise, also signifies a tax or tallage, &c. An ho- 
norary gift, or customary present from the people of 
Wales to every new king or prince of Wales, anciently 
given ill cattle, wine, and com, but now in mbner, 
being 5000I. or more, is denominated a mise: so was 
the usual tribute or fine of 3000 merks paid by the in- 
habitants of the county palatine of Chester at the change 
of every owner of the said earldom, for enjoying their 
liberties. And at Chester the^ have a mise-book, 
wherein every town and village in the county is rated 
what to pay towards the mise. The 27 Hen. VIII. c. 

26. ordains that lords shall have all such mises and pro- 
fits of their lands as they had in times past, &c. 

Mise, is sometimes also corruptly us^ for mrojc, in 
law French mees^ a messuage as a mise place^ in 
some manors, is such a messuage or tenement as an- 
swers the lord a beriot at the death of its owner.— 

2 Inst. 528. 

MISENUM, or Misenus, in Ancient Geographi/f 
a promontory, port, and town In Campania, situated to 
the south-west of Raise, in the Sinus Puteolanus, on the 
north side. Here Augustus bad a fleet, called Qassit 
Misenensisj for guarding the Mare Infenim ; as be bad 
another at Ravenna for the Superum. 

On this peninsula a villa was built by Cains Marios, 
with a degree of elegance that gave great offence to the 
roost austere among tbe Romans, who thought it ill 
suited to the character of so rough a soldier. Upon the 
same foundation Lucullus the plunderer of tbe eastern 
world, erected an edifice, in comparison of which tbe 
former bouse was a cottage ; but even his magnificence 
was eclipsed by the splendour of tbe palace which the 
emperors raised upon the same spot. To these prood 
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Miieaia, iBodes of heroes and monarchs^ which have long been 
Miser, levelled to the groond, a few fishing huts, as Mr Swin- 
|)QrDe infomis us, and a lonelj public house, have suc- 
ceeded : hither boatmen resort to tipple perhaps on the 
identical site where the voluptuous masters of the world 
foaffed Chian and Falerhian wines* 

MISER, a parsimonious person who is at the same 
time rich ^ or a wretch covetous to extremity, whom 
avarice has divested of all the charities of human na- 
ture, and made even an enemy to himself. 

Of this most unaccountable of all characters, many' 
instances occur j some of them so extraordinary as al- 
most to surpass belief. The following are here select- 
ed, as being of recent date, perfectly authentic, and the 
last of them in particular exhibiting an assemblage of 
qualities the most singular perhaps that ever existed in 
the same person. Too little dignified to merit a place 
in regular biography, yet too curious a variety of human 
character to pass unnoticed in this y ork, the present 
seemed the only title under which Jt could with pro- 
priety be introduced. 

1. In December 1790, died at Paris, literally of 
want, Mr Ostervald, a well known banker. This man, 
originally of Neufcbatel, felt ilie violence of the dis- 
ease of avarice (for surely it is rather a disease than a 
passion of the mind) so strongly, that within a few days 
of bis death, no importunities could induce him to buy 
a few pounds of meat for the purpose of making a little 
soup for him. H'is true (said be), 1 should not dis- 
like the soup, but I have no appetite for the meat \ 
what then is to become of that At the time that he 
refused this nourisbment, for fear of being obliged to 
give away two or three pounds of meat, there was tied 
round his neck a silken bag, which contained 800 as- 
signats of 1000 livres each* At his outlet in life, he 
drank a pint of beer which served him for supper, every 
night at a house much frequented, from which he car- 
ried liome all the bottle corks he could come at* Of 
these, in tlie course of eight years, he had collected as 
many as sold for 1 2 louis d'or, a sum that had laid the 
foundation of his future fortune, the superstimctare of 
which was rapidly raised by his uncommon success in 
stock jobbing. He died possessed of three millions of 
livres (125,0001. sterling.) 

2. The late John Elwes, Esq. was member for Berk- 
shire in three successive parliaments. His family name 
was Meggot ; and his father was a brewer of great 
eminence, and distinguished by no peculiarity of cha- 
racter: hut his mother, though she was left nearly 
ioo,oool. by her husband, starved herself to death ! 
At an early period of life he was sent to Westminster 
school, where he remained for 10 or 12 years. Dur- 
ing that time he certainly had not misapplied bis ta- 
lents ^ for he was a good classical scholar to the last : 
and it is a circumstance not a little remarkable, though 
well authenticated, that he never read afterwards, nor 
had he ever any knowledge in accounts ^ to which 
may in some measure be attributed the total ignorance 
he was always in as to his affairs. From Westminster 
school Mr Meggot removed to Geneva, where he soon 
entered upon pursuits more agreeable to him than study. 
Tlie riding master of the academy there had then to 
boast perhaps of three of the best riders in Europe, Mr 
Worsley, Mr Elwes, and Sir Sidney Meadows. Of 
the three, Elwes was reckoned the most desperate ^ the 



young horses were always put into bis bands, and be Mnea 
was the rough rider to the other two. * ^ » 

On his return to England, after an absence of two 
or three years, he was to be intioduced to his uncle the 
late Sir Harvey Elwes, who was then living at Stoke 
in Suffolk, perhaps the most perfect picture of human 
penury that ever existed* The attempts at saving mo- 
ney were in him so extraordinary, that Mr Elwes per- 
haps never quite reached them, even at the last period 
of his life.-*Of what temperance can do. Sir Harvey 
was an instance. At an early period of life he was gi- 
ven over for a consumption, and he lived till betwixt 
80 and 9s years of age. On his death, his fortune, 
which was at least 250,000!. fell to his nephew Mr 
Meggot, who by will was ordered to assume the name 
and arms of Elwes. To this uncle, and this property, 

Mr Elwes succeeded when he bad advanced beyond 
the 40th year of his age. For 1 5 years previous to this 
period, be was well known in the more fashionable cir- 
cles of London. He had always a turn for play j and 
it was only late in life, and from paying always and not 
always being paid, that he conceived disgust at it. The 
theory which he piofessed, “ that it was impossible to 
ask a gentleman for money,” he perfectly confirmed by 
the practice j and he never violated this feeling to the 
latest hour of his life. 

The manners of Mr Elwes were such— so gentle, so 
attentive, so gentlemanly, and so engaging— that rude- 
ness could not ruffle them, or strong ingratitude break 
their observance. He retained this peculiar feature of 
the old court to the last ; but be bad a praise beyond 
this : He bad the most gallant disregard of his own per- 
son, and all care about himself that can be imagined. 

The instances in younger life, in the most imminent 
personal hazard, are innumerable ^ hut when age had 
despoiled him of his activity, and might have rendered 
care and altentiou about himself natural, he knew not 
what they v. ere : He wished no one to assist him : 

He was as young as ever 5 he could walk ^ he could 
ride, and he could dance j and he hoped he should not 
give trouble even when he was old He was at that 
time 75, 

It is curious to remark how he contrived to mingle 
small attempts at saving with objects of tlie most un- 
bounded dissipation. After sitting up a whole night 
at play for thousands with the most fashionable and pro- 
fligate men of the time, amidst splendid rooms, gilt sofas, 
wax lights, and waiters attendant on his call, he would 
walk out about four in the morning, not towards home, 
but into Smitlificld, to meet bis own cattle, which were 
coming to market from Thaydonhall, a farm of his in 
Essex ! There would this same man, forgetful of the 
scenes he had just left, stand in the cold or rain, bar- 
tering with a carcass butcher for a shilling ! Sometimes 
when the cattle did not arrive at the hour he expected, 
he would walk on in the mire to meet them ^ and more 
than once has gone on foot the whole way to his farm 
without stopping, which was 1 7 miles from London, 
after sitting up the whole night. Had every man been 
of the mind of Mr Elwes, the race of innkeepers must 
have perished, and post-chaises have been returned back 
to those who made them ^ for it was the business of bis 
life to avoid both. He always travelled on horseback. 

To see him setting out on a journey, was a matter truly 
curious j his first care was to put two or three eggs, 
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boiled hard, into bis great coat pocket, or any scraps voters resided, 
of bread wbicb he found ; baggage he never took j then 
mounting one of his hunters, his next attention was to 
get out of London into that road where turnpikes were 
the fewest 5 then stopping under any hedge where grass 
presented itself for his horse, and a little water for him- 
self, he would sit down and refresh himself and his horse 
together. 

The chief residence of Mr Elwes at this period of his 
life was in Berkshire, at his own seat at Marcham. Here 
it was he had two natural sons horn, who inherit the 
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At the different assemblies he wooM 
dance among the youngest to the last, after riding over^ 
on horseback, and frequently in the rain, to the place 
of meeting. A gentleman who was one night stand- 
ing by, ob^rved on the extraordinary agility of so old 
a roan.— O ! that is nothing (replied another) *, for 
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greatest part of his property by a will made about ti e 
year 1785. The keeping of tox hounds was the only 
instance in the whole life of Mr Elwes of his ever sacri- 
ficing money to pleasure ^ and may be selected as the 
only period when he forgot the cares, the perplexities, 
and the regret, which his wealth occasioned. But 
even here every thing^was done in the most fhigai man- 
ner. Scrub, in the Beaux Stratagem, when compared 
with Mr Elwes^s UonUn^an, bad an idle life of it. This 
famous huntsman might have fixed an epoch in the 
history of servants: tor in a morning, getting up at 

.It* "It - 1 tL 1 



Mr Elwes, to do this, rode 20 miles in the rain, with 
his shoes stuck into his boots and his bag-wig in his 
pocket.’* 

The honour of parliament made no alteraticn ia 
the dress of Mr Elwes : on the contrary, it seemed 
at this time to have attained additional meanness ^ 
and nearly to have reached that happy climax of po- 
verty, which has more than once drawn on him the 
com passion of those who passed by him in the street. 
For the speaker*s dinners, however, he had one suit, 
with which the speaker in the course of the sessions 
became very fiuniliar. The minister likewise was well 
acquainted with it ; and at any dinner of opposition 
still was his appapel the same. The wits of the mino- 
rity used to say, ** that they had full .as much reison 
^as the minister to be satisfied with Mr rElwes, as be 



four o’clock, he milked tbe cows*, be then prepared * had tlie same habit with every body.” At this period 



breakfast for Mr Elwes or any friends he might have 
with him : then slipping on a green coat, he hurried 
into the stable, saddled tbe horses, got the hounds out 
of the kennel, and away they went into the field. After 
tbe fatigues of hunting, he refreshed himself by rubbing 
down two or^ three horses as quickly as he could ^ then 
running into the house to lay the cloth, and wait at 
dinner ^ then hurrying again into the stable to feed tbe 
horses— diversified with an interlude of the cows again 
to milk, the dogs to feed, and eight hunters to litter 
down for tlie night. 

In the penury of Mr Elwes there was sometliLpg that 
seemed like a judgment from heaven. All . earthly 
comforts he voluntarily denied himself : he woukl walk 
home In the rain in London rather than pay a shilling 
for a coach ^ he would sit in wet clothes sooner than 
have a fire to dry them ^ he would eat his provisions in 
• the last stage of putrefaction sooner than have a fresh 
• M T butchers j and he wore a wig for above 

from ^ foitnigbU which bis biographer * saw him pick up out 
whoM Life 0^ ^ where they were riding. This was 

of John the last extremity of laudable economy ^ for to all ap- 
EboeOf ^q, pearance it was the cast-off wig of some beggar ! 
li« of*ihii' Elwes bad now resided about 13 years iu Suffolk, 

article are when tbe contest for Berkshire presented itself on the 
extracted, dissolution of the parliament \ and when, to preserve 
the peace of that county, he was nominated by Lord Cra- 
ven. Mr Elwes, though he had retired from public 
business for some years, had still left about him some of 
the seeds of more active life, and be agreed to tbe pro- 
posal. It came farther enhanced to him, by tbe agree- 
ment^ that he was to be brought in by the freeholders 
for nothing. All be did on tbe occasion was dining at 
the ordinary at Beading \ and he got into parliament 
for 1 8 pence ! 

Tliough a new man, Mr Elwes could not be called a 
young member > for be was at this time nearly 60 
years old when he thus entered on public life. But be 
was in possession of all bis activity ; and, preparatory 
to his appearance on the boards of St Stephen’s Chapel, 
he used to attend constantly during the races and 
other public meetings all the great towns where bis 

2 



of his life Mr Elwes wore a wig. Much about tbe time 
when his parliamentary life ceased, that wig was wom 
out ; so then, being older and wiser as to expeoce, be 
wore his own hair, which like his expences was very 
small. 

All this time t.bc income, of Mr Elwes was increa- 
sing hourly, ami his present expenditure was next to 
nothings for the Ultle pleasures he had once engaged 
in he had now given up. He kept no house, and only 
one old servant and a couple of horses : be resided with 
Ills nephew : his two sons he had stationed in Suffolk 
aiKl Berkshire, to look after his respective estates: and 
bi.s dress certainly was no expence to him ; for had not 
other people been more careful than biroself, be would 
not have bad it even mended. 

When he left London, he went on horseback to bis 
country seats with bis couple of hard eggs, and with- 
out once stopping upon (he road at any house. He 
always took the most unfrequented road, aud used 
every shift to avoid turnpikes. Marcham was (be seat 
he now chiefly visited ; wliich had sewne. reason to be 
flattered with the preference, as his journey into Suf- 
folk cost him only twopence-balfpenny, while that Into 
Berkshire amounted to fourpcnce ! 

As Mr Elwes came into parliament without cx- 
pence, be performed his duty as a member would have 
done in the pure days of our constitution. Wbat 
he bad not bought he never attempted to sell ) sod 
be went forward in that straight and direct path, 
which can alone satisfy a reflecting mind. AmoD?st 
the smaller memorials of the parliamentary life of Mr 
Elwes may Jbe noted, that he did not follow the cus- 
tom of membm in general by sitting on any particular 
side of the house, but sat as occasion presented itself 
on either indiscriminately ; and he voted much in 
the same manner, but never rose to speak. In his at- 
tendance at the house, be was always early and late^ 
and he never left it for dinner, as he bad accustomed 
himself to fasting, sometimes for 24 hours in continu- 
ance. 

Whea. he quitted parliament, he was, in the com- 
mon phrase, “ a fish out of water !” The style of Mr 

£lwes*l 
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Elwes^s )i& had left him no domeetio scenes to which 
u ^ be could retire— his home was dreary and poor— hU 
rwMus received no cheerfulness from fire and while 
the outside had all the appearance of a ** House to he 
Let,” the inside wa>^ a desert ; but he bad his penury 
ilsne to thank for this, and for the want of ail the 
little consolations which should attend old age, and 
smooth the passage of declinbg life. At the close of 
the spring of 1785, he wished again to visits which 
he bad not done for some years, bis seat at Stoka 
But then the journey was a most serious object to him. 
The famous old servant was dead ) ail the horses that 
remained with him were a couple of woru*out brood 
mares ^ and he himself was not in that vigour of body 
in which be conld ride 60 or 70 miles on the suste- 
Bsoce of two boiled egge. The meatioo of a post chaise 
would have been a crime— ^ He afford a post chaise, 
indeed ! where was he to get the money would 
hare been his exclamation. At length he was carried 
into the country as he was carried into parliament, free 
of expence, by a gentleman who was certainly not quite 
10 rich as Mr Elwes. When he reached &oke— the 
teat of more active scenes, of somewhat resembliag hos- 
pitality, and where his fox bounds liad sprepd somewhat 
like vivacity around— be remarked, ^ bad expended 
a great deal of money once very foolishly \ but that a 
nan grew wiser by tirae.^ 

The roooM at seat, sriiicb were now much out of 
repair, and would have all fallen in but for bis son John 
Elwes, Esq. who bad resided there, he thought too 
expensive^ fomisbed, as worse things might have 
senred. ti a window was broken, there was to be no 
reprir but that of a little brown paper, or that of 
piecing in a bit of broken glass ^ which had at length 
been £me so frequently, wad in so many shapes, that 
it would have puzzled a mathematician to say what 
figure they described.*^ To save fire, he would walk 
aboot the remains of an old groenho n se, or sit with a 
servant in the kitchen. Donng the harvest he would 
aanse himself with going into the fields to glean the 
com on the grounds of his own tenants ^ and they 
used to leave a little more than conwHm to please the 
eld gentleman, who was as eager after it as any pan* 
per in the parish. In the advance of the season, his 
morning e m ploy mont was to pick up any stray chip, 
bonesi, or other things, to carry to the fire, in b^ 
pocket— and be was one day surprised by a neigbhour- 
ing geademaa ia the act of polling down, wkh some 
diffii^j, a crow’s neat for this purpose. On tbo 
gentleman wondering why he gave himself this troo- 
bie— Oh, Sir, (replied old Elwes), it is really a shamo 
that these creatores should do so. Do hut soe what 
waste they make! They don’t care bow extravagant 
they are !” 

As no gleam of favourite passion, or any ray of 
aamsemeat, broke through this gloom of penury, his 
ioeadahle desire of saving was now become uniform 
and systematic. He used still to ride about the coun* 
try on one of these marcs but then he rods her very 
ecouomicaliy, on the soft turf, adjoining the road, 
witbont patting himself to the expence of ^oes, as he 
observed, ^ The turf was so plemant to a horse’s foot!” 
And when any gentleman called to pay him a visit, 
and the boy who attended in the stables, was profose 
cnongh to pot a little bay before his horse, old ElWtt 



would slily steal back into the stable, and take the Miter, 
hay very carefully away. That very strong appetite < "-v ■■ 
which Mr Elwes had in some measure restrained dur- 
ing the long sitting of parliament, be now indulged 
most voraciously, and on every thing he could find. 

To save, as he thought, the expence of going to a 
botcher, he would have a whole sheep killed, and so 
eat mutton to the — of the chapter. When be oc- 
casionally had his river drawn, though sometimes horse 
loads of small fish were taken, not one would he suf- 
fer to be thrown ia again ^ for he observed, He 
should never see them again !” Game iu the last state 
of putrefaction, and meat that walked about hie plate^ 
would be continue to eat, rather than have new things 
killed before the old provision was finished. With this 
diet-* 4 be charnel house of sustenance— hia dress kept 
pace— equally in the last stage of absolute dissolution. 
Sometimes he would walk about in a tattered brown- 
coloured hat, and sometimes in a red and white weeU ~ 
len cap, like a prisoner confined for debt. His ' 
sboes be never would suffer to be cleaned, lest diey 
should be worn out the sooner. But^ stll4 with ail 
ihia self denial — that penury of life to which 'the in- 
habitant of an alms house is not doomed— still did 
he think he was profuse, and frequently say, He 
must be a little more careful of his property.” His 
disquietude on the subject of money was now conti- 
nual. When be went to bed, he would pat five or 
ten guineas into a bureau \ and then, full of his mo« 
n^, after be had retired to rest, and sometimes in the 
middle of the night, he would come down- to see if it 
was there. 

Tlie scene of mortificatioa at which Mr Elwes was 
now arrived was all but a denial of the common ne- 
cessaries of life y and* indeed it might have admitted a 
doobt, whether or not,* if hts ^manors, his fish ponds, 
and some grounds in bis own bands, had not furnished* 
a subsistence, where be had not any thing actuaify to 
huy^ he would not,, rather than ^ve bought any tfung^ 
have starved. Sdran^ as this may appear, it is not ex- 
aggerated.— He one &y, daring this period, dined upon 
the remaining part of a moor hen, which bad been 
brought out m the river by a rat ! and at another ate 
an u^igested part of a pike which a larger one had 
swallowed, bnt bad not finished, and which were taken- 
in this state in a net. At the time this last circumstance 
happened, he discovered a strange kind of satisfaction y 
for be said to a friend, Aye 1 this was killing two 
Urda with one stooe !” In the room of all comment— 
of all moral- let it be remarked, that at this time Mr 
Elwes was perhaps worth nearly eight hutuhed thousand 
pounds I at this period, he Imd not made his will, 
of eoorse was not saving from any sentiment of affection 
for any person* 

The summer of 1788 Mr Elwes passed at his house 
in Welbeck street, London ^ and ho passed tliat sum- 
mer without any o^r society than that of two maid 
servants; for be bad now given np the expence of 
keeping any male domestic. His ebtef employment used 
to that of getting up early in a nunming to visit some 
of his houses in Mary-le^bone, which during the snm- 
mtr were repairing. As be was there generally at' 
four o’clock in a morning, he was of course on the 
spot before the workmen; and he used contentedly' 
to sit down on the steps before the door, to scold 

them 
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Miser, them when they did come. The seighhours who used 
""V to sec him appear thus regularly every morning, and 
who concluded, from his apparel, that he was cue of 
the workmen, observed, there never was so punctual 
■% man as the old carpenter.** During the whole morn- 
ing he would continue to run up and down stairs to see 
the men were not idle for an instant, with the same an- 
xiety as if bis whole happiness in life bad l>een centered 
in the finishing of this house, regardless of the greater 
property he had at stake in various places, and for 
ever employed in the ininuti<B only of affairs. Indeed 
such was his anxiety about this bouse, the rent of 'which 
was not above 50I. a-year, that it brought on a fever 
which nearly cost him his life : but the fate which drag- 
ged him on thus strangely to bury him under the load 
of his own wealth, seemed as resistless as it was unac- 
countable. 

In the muscular and unencumbered frame of Mr 
£lwes there was every thing that promised extreme 
length of life \ and be lived to above 70 years of age 
without any natural disorder attacking him : but, as 
iiOrd Bacon has well observed, the minds of some 
men are a lamp that is continually burning^** and such 
was the mind of Mr Elwes. Removed from those 
occasional public avocations which had once engaged 
his attention, money was now his only tliought. He 
rose upon money — upon money he lay down to rest \ 
and as his capacity sunk away from him by degrees, 
be dwindled from the real cares of^is property into 
the puerile concealment of a few guineas. This little 
store he would carefully wrap np in various papers, 
and depositing them in different comers, would amuse 
himself with running from one to the other, to see whe- 
ther they were all safe. Then forgetting, perhaps, 
where he had concealed some of tlicm, he would be- 
come as seriously afflicted as a man might be who had 
lost all his property. Nor was the day alone thus 
spent— he would frequently rise in the middle of the 
night, and be heard walking about different parts of 
the boose, looking after what be had thus hidden and 
forgotten. 

During the winter of 1789, the last winter Mr El- 
wes was fated to see, bis memory visibly weakened every 
day \ and from the unceasing wish to save money, he 
now began to fear be should die in want of it. Mr 
Gibson had been appointed his builder in the room of 
Mr Adams ; and one day, when this gentleman wait- 
ed upon him, he said with apparent concern, ^ 8ir, 
pray consider in what a wretched state I am : you see 
in what a good house I am living \ and here are five 
guineas, which is all 1 have at present ; and bow I 
shall go on with such a sum of money puzzles me to 
death. I dare say you thought 1 was rich ; now you 
see how it is !’* 

Mr George Elwes having now settled at his seat at 
Marcham in Berkshire, be was naturally desirous that, 
in the assiduities of his wife, his father might at length 
find a comfortable home. In London he was certainly 
most uncomfortable : but still, with these tempta- 
tions before and behind him, a journey with any ex- 
pence annexed to it was insurmountable. This, how- 
ever, was luckily obviated by an offer from Mr Partis, 
a gentleman of the law, to take him to his ancient 
seat in Berkshire with his parse perfectly whole. But 
there was one circumstance still very distressing^tlic 
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old gentleman had now nearly worn out his last coat, 
and he would not buy a new one \ his son, thereftre, j| 
with a pious fraud, contrived to get Mr Partis to boy 
him a coat and make him a present of it. Thus for-.J ^ 
merly having bad a good coat, then a bad one, and at 
last no coat at all, he was kind enough to accept oue 
from a neighbour. 

Mr Elwes carried with him into Berkshire five gui« 
neas and a half, and half a crown. Lest the meotmi 
of this sum may appear sin^ar, it should be said, 
that previous to his journey he had carefully wrapped 
it up in various fol^ of paper, that no part of it 
might be lost. On the arrival . of the old gentlenuui, 

Mr George Elwes and bis wife did every thing they 
could to make the country a scene of quiet to him. 

But he bad that within** which baffled every effort 
of this kind. Of his heart it might be said, ** there 
was no peace in Israel.** His mind, cast away upon 
the vast and troubled ocean of his property, extend* 
ing beyond the bounds of bis calculation, returned to 
amnse itself with fetching and carrying about a few 
guineas, which in that ocean was indeed a drop. But 
nature had now carried on life nearly as far as she was 
able, and the sand was almost ran out. The first symp- 
tom of more immediate decay was his inability to enjoy 
his rest at night, freqaently would be be beard at 
midnight as if struggling with some one in his cham- 
ber, and crying out, " I will keep my money, I will } 
nobody shall rob me of my property.** On any one 
of the family going into his room, he would start 
from this fever of anxiety, and, as if waking finom a 
troubled dream, again burry into bed, and seem uncon- 
scioos of what had happened. At length, on the 26th 
November 1789, expired this miserably rich man, 
whose properW, nearly reaching to a million, extended 
itself almost through every county in England. 

MISERICORDIA, in Zotr, is an arbitrary fine 
imposed on any person for an offence \ this is called 
misericordia^ b^ause the amercement ought to be bnt 
small, and less than that required by magna charta. 

If a person be outrageously amerced in a court that is 
not of record, the wnt called imderata misericordia lies 
for moderating the amercement according to the nature 
of the fruit. 

MISFORTUNE. An unlocky accident. 

Misfortune, or chance, in Zotc, a deficiency of 
the will \ or committing of an unlawful act by misfor- 
tune or chance, and not by design. In such case, the 
will observes a total neutrality, and does not co-operate 
with the deed ; which therefore wants one main ingre- 
dient of a crime. See Crime. 

Of this, when it affects the life of aaolher, we have 
spoken under the article Homicide \ and in this place 
have only ocimsion to observe, that if any accidental 
mischief happens to follow from the performance of a 
lawful act, the party stands excused from all guilt : but 
if a man be doing any thing unlawful, and a conse- 
quence ensues which he did not foresee or intend, as the 
death of a man or the like, his want of foresight shall 
be no excuse y for, being guilty of one offence, in doing 
antecedently what is in itself unlawful, he is criminally 
guilty of whatever consequence may follow the first 
miKhebaviour. 

MISFEASANCE, in law books, signifies a ties- 
pass. 

MISLETOE, 
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Misteto« MTSLETOE. See Viscum, BotaKY Index. which the principal is the maladmimstratton of such Miiprisiom 

H MISNOMER, in Zau% a misnaming or mistaking high officers as are in public trust and employment. . 11 .. 

name* The Christian name of a person This is usually punished by the method of parliameir- MiKsisijppi . 
should always be perfect \ but the law is not so strict in tary impeachment j wherein such penalties, short of 

regard to surnames, a smaH mistake in which will be death, are inflicted, as to the wisdom of the house of 

dispensed with to make good a contract, and support peers shall seem proper *, consisting usually of banish- 

the act of the party. See Plea to Indictment. ment, imprisonment, flnes, or perpetual disability. 

MISPRISIONS, (a term derived from the old Hither also may be referred the offence of embe%%ling ^ 

French, mespris^ a neglect or contempt), are, in the the pubHc money ^ called among the Romans peculalm , 

acceptation of onr law, generally understood to be all which the Julian law punished with death in a magi- 

such high offences as are under the degree of capital, strate, and with deportation, or banishment, in a pri- 

bnt nearly bordering thereon : and il is said, that a vate person. With us it is not a capital crime, but 

misprision is contain^ in every treason and felony what- subjects the committer of it to a discretionary fine and 

soever; and that, if the king so please, the offender may imprisonment. — Other misprisions are, in general, such 

be proceeded against for the misprision only. And upon contempts of the executive magistrate as demonstrate 

the same principle, while the jurisdiction of the star- themselves by some arrogant and undutiful behaviour 

chamber subsisted, it was held that the king might re- towards the king and government: for a detail of 

nit a prosecution for treason, and cause the delinquent which, tnde Blackstone^s Comment, iv. 22. 

to be censured in that court, merely for a high raisde- MISSAL, the Romisb mass-book, containing the 

meanor ; as happened in tite case of Roger earl of Rut- several masses to be said on particular days. It is de- , 

land, in 43 Eliz. who was concerned in the earl of rived from the Latin word missa^ which, in the ancient 

Essex*s reunion. Misprisions arc generally divided Christian church, signified every part of divine service. 

into two sorts ; negative, which consist in the conceal- MISSEL-bird, a species of Turdus. See Tur- 

ment of something which ought to be revealed ; and Dus, Ornithology Index. 

positive, which consist in the Commission of something MISSIO, among the Romans, was a full discharge 
which ought not to be done. given to a soldier after 20 service, and differed 

I. Of the first, or negative kind, is what is called . from the exauctoratio^ which was a discharge from 

mifprtsion of treason; consisting in the bare knowledge duty after 17 years service. Every soldier had a right 
and concealment of treason, without any degree of as- to claim his missio at the end of 20 years, 
sent thereto ; for any assent makes the party a princi- MISSION, in Theology^ denotes a power or com- 
pal traitor; as indeed the concealment, which was mission to preach the gospel. Jesus Christ gave his 
construed aiding and abetting, did at the common disciples their mission in these words. Go and teach all 
law; in like manner as the knowledge of a plot against nations^ &c. The Romanists reproach the Protestants, 
the state, and not revealing it, was a capita] crime at Ihat their ministers have no mission, as not being au- 
Florence, and other states of Italy. But it is now en- tborized in the exercise of their ministry, either by an 
acted hy the statute 1 & 2 Pli. & Mar. c. 10. that a uninterrupted succession from the apostles, or by niira- 
bare concealment of treason shall be only held a mis- racles, or by any extraordinary proof of a vocation, 
prision. This concealment becomes criminal, if the Many among us deny any other mission necessary for 
party apprised of the treason does not, as soon as con- the ministry than the talents necessary to discharge it. 
veniently may be, reveal it to some judge of assixe or Mission is also used for an establishment of people 
jostice of the peace. But if there be any probable cir- zealous for the glory of God and the salvation of souls ; 
cumstauces of assent, as if one goes to a treasonable ^ho go and preach the gospel in remote countric.^ and 
meeting, knowing beforehand that a conspinury is in- aniong infidels. 

tended against Uie king ; or, being in such company MISSIONARY, an ecclesiastic who devotes him- 
ooce by accident, and having heanl such treasonable self and his labours to some mission, cither for the in 
conspiracy, meets the same company again, and bears struction of the orthodox, the conviction of heretics, or 
more of k, but conceals k ; this is an implied assent the conversion of infidels. See Jesuits. 
in law, and makes the concealer guilty of actual high MISSISSIPPI, a river of North America, and one 
treason. of the largest in the world. It rises in some lake« 

Misprision of felony is also the concealment of a fe- about the latitude of 48^, and runs in a direction neat- 

lony which a man knows, but never abated to ; for, ly sonth to the gulf of Mexico. Its course, including 
if be assented, this makes him either principal or ac- windings, is ab^t 250P miles in length, and it is nft- 
ecssory. And the punishment of this, In a public of- vigable from the sea to the lulls of St Anthony in lati- 
ficer, by the statute Westm. i. 3 Edw. I. c. 9. is im- tude 44® 50'. Its width is from 800 yards to a mUe 
prisonment for a year and a day ; in a common person, and a half.* Its depth above New Orleans has been 
imprisonment for a less discretionary time ; and, in found to be 150 feet; but there is only from 12 to 
both, fine and ransom at the king^s pleasure: which feet water on the bars at its mouth. Its current Is 
pleasure of the king must be observed, once for all, not from three to four miles an hour, hut varies with the 
tosignifjr any extrajudicial will of the sovereign, but rise and fall of the waters. In low water a boat will 
^ch as is dfeclared^ by his representatives, the jndges float down at the rate of 45 or 50 miles a day, and ki 
in his courts of justice; voluntas regis in curia^ non high water at 90 or 100. Towards the mouth the cur- 
in camera, ^ ^ rent is much less rapid than fiirtber up. The usual 

2. Misprisions, which are merely' positive, are gene- progr^ of a boat up the river is about 15 miles a. day ; 

rally denominated contempt or high misdemeanours ; of but the steam-boats, of which there are now rreat num- 
VoL. XIV, Part I. • . f Oo- btTs 
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Biurfmppi, ^ this river, to against the stream at the rate of 
JUiuouri 6o miles a-day. l^is river has an aanual swell, which 
» begins io November, aod increases till May, from 
which period it again diminishes till October. The 
greatest rise from the mouth of the Ohio to Natchea is 
about 50 feet j but at New Orleans is only about 1 2 
feet. During this annual flood a part of the waters 
pass over the western banks, inundate the country to 
a considerable extent, and never return into the bed of 
the river, but either form marshes, or pass off to the 
sea by difierent channels. In the lower part of its 
coarse the banks are higher than the surrounding 
country ; and, besides the waters that overflow during 
the flo^, a part always escapes by lateral branches, 
which intersect the country towards its mouth in va- 
rious directions, and form a deha about 200 miles long 
by 100 broad. This tract, inclosed within the bran- 
ches of the river, is, for the greater part, a morass 
nearly on a level with high water. It has evidently been 
formed by alluvial matter brought down and deposited 
by the river, and it is observed to be continually en- 

hwng- 

The Mississippi receives in its course a great many 
very large rivers , the Illinois and Ohio on the east ^ 
the Missouri, Arkausaw, Red River, &c. on the west. 
Including all its branches, Mr Bradbury computes 
. that it waters a country eleven times as large as Great 
Britain and Ireland. 



ibis almost to its source at the distance of 3096 miles 
from the Mississippi, uuikiDg the total extent of nt?i- | 
gation from the sea in one line above 4000 miles. Its ^ 
width varies from 200 yards to a mile. Its velocity 
was found by the log to be about five miles at boor. 

It receives many large streams, the Yellowstone, Kas> 
sas, Platte, &c. chiefly on its south side ^ and it is 
computed that, including these branches, it afibrds ao 
inland navi^tion of 15,000 miles. It carries down 
great quantities of earth, aod has au annual swell like 
the Mississippi. Its sources in the Stony moantaias 
are not far from those of the Columbia, which flows in- 
to the PaciBc ocean. The distance to the South sea 
from the Mississippi by ibis route is 3555 miles. 

Missouri, a territory of tlie Unit^ States of North 
America, including tbe greater part of the conatry 
formerly known uii^r the name of Louisiana. It ex- 
tends from tlie Mississippi to the Rocky mountiias, 
and firom the gulf of Mexico to Canada. Its length 
from north to south is about 14PO milea, and its breadth 
firom east to west 886, comprising an area of 985,25a 
square miles. It is watered by tbe Missouri riccr and 
its numerous tributary streams, and by some other 
branches of tbe Mississippi. The surface is generally 
uneven, but not mountainous. Tbe soil is rich and 
well watered ^ but, unlike that of the eastern parts of 
America, it produces little natural wood, except on the 
banks of the rivers. Lime is abundant in this vast 



Mississippi, one of the United States of North 
America, is situated on the east side of the river of the 
same name, between 30^ and 35* N. Lat. and 87^ and 
pi^ W. Long. It is about 350 miles long, and 150 
broad, and has an area of about 45,000 square miles. 
Tbe soutbem parts on the gulf of Mexico are low, 
sandy, or marshy, and unhealthy ^ but the middle and 
nort^rn parts are pretty well watered, and very fer- 
tile. The great articles of culture are cotton and In- 
dian corn ^ rice and sugar, however, are also raised. 
Lemons and other fruits thrive well. Horned cattle 
are raised in great numbers, but are sometimes de> 
stroyed by the wrolf aod cougouar. Labour is gene- 
rally permrmed by slaves. Natchez, the principal 
towm, and the only place of trade, is about 300 miles 
above New Orleans. There are some tanneries in the 
state, and some domestic manufactares of woollen, cot-, 
toft, flax, and hemp. The principal rivers are tbe 
Tombigbee, Pascagoula, Pearl, and Yaxoo. This 
state was admitted into the Union in 1817. Its po- 
pulation tbe year before was 44,206, of whom 20,567 
were slaves, and 191 free blacks. The Choctaws, 
Cherokees, and some other of the Indian tribes who 
have made considerable advances in civilization, reside 
in this state. The legislative .power of this state is 
vested in a bouse of representatives and a senate, cho- 
sen by all free white males of 2l- years of age. 

MISSOURI, a river in Louisania, which falls into 
the Mississippi fi*om the west, 195 miles above the 
mouth of tlm Ohio, aod about 11^ miles from tbe 
Balize in tbe golf of Mexico. Thongb the united 
rivers take the name of the Mississippi, the Missouri 
is much tlie largest branch. It was first explored by 
Captains Lewis and Clerk in 1804, 1805, aod 1806. 
It is navigable for boats to the great falls 2S48 miles 
firom its jonctiou with tbe Mississippi, and even beyond 
2 



region ; coal and iron ore were observeil in many 
places •j and salt is found in great quantities. Near 
St Louis lead ore abounds, and is wrought to a gi eat 
extent^ As tbe country extends through 20 degrees of 
latitude, tbe climate is various ^ warm and onbeaitiiy 
in the south ^ colder and more salubrious towards Uk 
north. There are as yet but a small number of white 
settlers in ibis country, the greater part of which is 
still occupied by savage tribes. 

MISSUS, in the Circensian games, were the matches 
in borsc or chariot roces. The usual number of fMuats 
or matches in one day was 24 j thongb the emperor 
Domitian presented the people with 100. Tbe last 
match was generally made at the expence of the people, 
who made a collection for the purpose ; hence it was 
called miitsus cBrarius^ a subscription plate. 

MIST, or Fog. Fog. 

MISTAKE, any wrong aaion committed, sot 
throngh an evil design, but through an error of jodg* 
ment. 

MISUSER, in is an abuse of any liberty or 

benefit ^ as He shall make fine for his misuses.'^ 
Old. Nat. Br. 149. By misuser a charter of a corpo- 
ration Biay be forfeited ; so also an office, &c* 

MITCHELSTOWN, a post town of Ireland, is 
tbe county of Cork and province of Muaster in Ireland, 
where tliere is a college founded by the earl of King- 
ston for the support of 12 decayed gentlemen and I2 
decayed gentlewomen, who have 40L yearly, and brndr 
some apartments. 

MITE, a small piece of money mentioned Loke xil 
59. and xxi. 2. In the Greek it is >• ^ 

^ or a quarter of the Romau denatftu ; so that tbe 
mite was worth about seven farthings, or twopence ef 
our money. 

Mite. 3ec Acarus, Entomougt Index . 

MITELU, 
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MITELLA, Bastard American Saniclej a made the victims of Iii». cruelty. This called aloud fur Mitiui- 
II ^enos of plants belonging to the decandria class, and in vengeance. Aquilius, and soon after Sylla, marched ^ da to. 

Jliihri- the natural method ranking under the 13th order, Suc» against Mithridates with a large army. The former 
cnlenUt. See Botany Index ^ was made prisoner \ hut Sylla obtained a victory over 

MITHRA, feasts of, in antiquity, were feasts cele- the king's generals \ and another decisive engagement 

brated anong tlie Romans in honour of Mithras or the rendered him master of all Greece, Macedonia, Ion in, 
sun. The most ancient instance of this Mithras among and Asia Minor. This ill fortune was aggravated by 
the Romans occurs in an inscription dated in the third the loss of about 200,000 men, who were killed in tin 
consulate of Trajan, or about the year of Christ 10 1. several engagements that had lieen fought; and Mi- 
I1iis is the dedication of an altar to the son under the thridates, wc^ened by repeated ill success by sea and 

above name, thus inscribed, Deo Soii Mithree* But the land, sued for peace from the conqueror, which he oh- 

worshtp of Mithras was not known in Egypt and Syria tained 00 hard terms. But he soon took the field again 
in the •time of Origen, who died about the year of with an army of 140,000 infantry, and 16,000 hoi^se, 

Christ 263 ; though it was common at Rome for more consisting of his own forces and those of his son-in-law 
than a century before this time. The worship of MU Tigranes king of Armenia. With this army be made 
tbrms was proscribed at Rome in the year 378, by or- himself master of the Roman provinces in Asia ; none 
der of Gracchus, prefect of the prsetoriora. According dared to oppose bis conquests ; and the Romans, rely- 
to M. Freret, the feasts of Mithras were derived from ing on bis fidelity, had withdrawn the greatest part of 
Chaldea, where they bad been instituted for celebrating their armies from the country. The news of his war- 

tbe entrance of the sun into the sign Taurus. like preparations were no sooner beard, than Lucullus 

MITHRAS, or Mithra, a god of Persia and Chal- the consul marched into Asia ; and without delay he 

dea, supposed to be the sun. His worship was intro- blocked up the camp of Mithridates who was then be- 
diiced at Rome. He is generally represented as a young sieging Cyzicus. The Asiatic monarch escaped from 
jnao, whose bead is covered with a turban afiter the him, and fled into the heart of bis kingdom. Lucullus 
manner of the Persians. He supports his knee upon pursued him with the utmost celerity ; and would have 
a Boll that lies on the ground, and one of whose boms taken him prisoner after a battle, had not the avidity 

Ite bolds in one band, while with the other he plunges of his soldiers preferred the plundering of a mule load- 

a dac^r in his neck. ed with gold to the taking of a monarch whoiiRd exer- 

MITHRIDATE, an old terra, in Pharmacy $ an cised such cruelties against their countrymen. The 
antidote or composition, in form of an electuary, sup- appointment of Glabrio to the command of the Romau 
posed to serve either as a remedy or a preservative forces, instead of Lucullus, was favourable to Mitbri- 
against poisons ; so named from the inventor, Mithrl#> dates, who recovered the greatest part of bis doiiii- 
£tes, lung of Pontus, who is said to have so fortified nions. The sndden arrival of Poropey, however, soon 
bk body against poisons with antidotes and preaerva- put an end to his victories. A battle in the night whn 
lives, that when be had a mind to dispatch himself be fought near the Euplirates. An universal overthrow 
could not find any poison that would take efllect. ensued, and Mithridates, bold in his misfortunes, rusL- 

MITHRIDATES, the name of several kings of ed through the thick ranks of the enemy at the head 
Pontos. See Pontus. of 800 horsemen, 500 of whom perished in the at- 

Mithridates VII. sumamed Enpator and the tempt to follow him. He fled to Tigranes ; but that 
succeeded to the tliroue at the age of ii years, monarch refused an asylum to his fatW-io-law, wiioui 
about 1 23 years before the Christian era. The begin- he had before supported with all the collected forces of 
olfig of his reign was marked by ambition, cruelty, and his kingdom. Mithridates found a safe retreat among 
artifice. He murdered his own mother, who had been the Scythians ; and though destitute of power, friends, 
left by his father co-heiress of the kingdom ; and he and resources, yet he meditated the overthrow of the 
fortified his constitution by drinking antidotes against Roman empire, by peneti*ating into the heart of Italy 
the pOisQn with which his enemies at court attempted by land. These wild projects were rejected by bis fol- 
to deatroy him. He early inured his body to hardship, lowers, and he sued for peace. It was denied to his 
and employed htmaelf in the most manly exercises, of- ambassadors ; and the victorious Pompey declared, that, 
ten remaining whole months in the country, and mak- to obtain it, Mithridates must ask it in person. He 
ing frivaen snow and the earth the place of his repose, scorned to trust himself in the bands of his enemy, and 
Katarally ambitious and erne!, he spared no pains to resolved to conquer or to die. His subjects refiired to 
acquire himself power and dominion. He nmrdered follow him any longer ; and revolting firom him, made 
the two 80D8 whom his sister Laodice had by Aria- * his son Pharaaces king. The son showed himself un- 
rathes king-of Cappadocia, and placed one of his own grateful to his father ; and even, according to some 
children, only eight years old, on the vacant throne, writers, he ordered him to be pat to death. This un- 
Tbese yidene proceeding alarmed Nicomedes king of natural treatment broke the heart of Mit^dates ; he 
Bfthynia, who liad married Laodice the widow of Ari- obliged his wife to poison herself, and attempted to do 
sratbes, and nltimately involved Mithridates in a quar- the same himself. It was in vain : the frequent anti- 
rel with the Romans. Mithridates never lost an op- dotes he had taken in the early part of his life, strength- 
pertonity by which he might lessen the influence of his ened his constitution against the poison ; and when this 
adversaries; and the more eifectually to destroy their was unavailing, he attempted to stab himself. The 
^wer in Asia, be ordered all the Romans that were blow -was not mortal ; and a Gaol who was then pre- 
in his dominions to be massacred. This was done in sent, at bis own request, gave him the fatal stroke, a- 
one night, and ao less than 150,000, according to boot 64 years before the Christian era* Such were the 
Plntarcb, or 80,000 ^^cuuis, as Appian mentions, were misfortunes, abilities, and miserable end, of a man, who 
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f^apported himself so long against the power of Home, 
and who, according to Uie declarations of the Roman 
authors, proved a more powerful and indefatigable ad- 
_ versary to the capital of Italy than the great Hannibal, 
Pyrrhus, Perseus, or Antiochus. It is said that Mithri- 
dates conquered 24 nations, whose different languages 
he knew and spoke with the same ease and ihieney as liia 
own. As a man of letters he also deserves attention. He 
was acquainted with the Greek language, and even wrote 
in that dialect a treatise on hotany. His skill in physic 
is well known ^ and even now there is a celebrated an- 
tidote which bears his name, and is called mithridate, 

MITRA, was a cap or covering for the head, worn 
by the Roman ladies, and eometimes by the men \ but 
it was looked upon as a mark of effeminacy in the last, 
especially when it was tied upon their heads. 

MITRE, a sacerdotal ornament worn on the bead, 
by bishops and certain abbots on solemn occasions,; be- 
ing a sort of cap, pointed and cleft at top. The high 
priest among the Jews wore a mitre or bonnet on his 
head. The inferior priests of the same nation had like- 
wise their mitres ; but in what respect tbey differed 
from that of the high priest, is uncertain. Some con- 
tend that the ancient bishops wore mitres ; but this is 
by no means certain. 

Mitre, in Architecture^ is the workmen's term for 
an angle that is just 45 degrees, or half a right on^. 
If the angle be a quarter of a right angle, they call it 
a half mitre. 

To describe such angles, they have an instrument 
called the mitre square ; with this they strike mitre 
lines on their quarters or battens 5 and for despatch, 
they have a mitre bax^ as they call it, which is made 
of two pit ces of wood, each about an inch thick, one 
nailed upright on the edge of the other ; the upper 
piece hath the mitre lines struck upon it on both sides, 
and a kerf to direct the saw in cutting the mitre joints 
readily, by only applying the piece into this box. 

Mitre is used by the writers of the Irish history for 
a sort of base money, which was very common there 
about the year 1 270, and for 30 years before and as 
many after. 

There were besides the mitre several other pieces, 
called, according to the hgures impressed upon them, 
rosaries, lionades, eagles, and by the like names. They 
were imported from France and other countries, and 
were so much below the proper currency of the king- 
dom, that they were not worth so much as a halfpenny 
each. They were at length decryed in the year 1300, 
and good coins struck in their place. These were the 
iirst Irish coins in which the sceptre was left out. They 
were struck in the reign of Edward, the son of our 
Henry III. and are still found among the other anti- 
quities of that country. They have the king's head in 
a triangle full faced. The penny, when well preserved, 
weighs 22 grains ; the halfpenny loj grains. 

MITTAU, the capital of the duchy of Courland. 
It is strongly fortified ; but was taken by the Swedes 
in 1701, and by the Muscovites in 1706. E. Long. 
23. 51. N. I/at. 56. 44. 

MITTIMUS, as generally used, hath two signifi- 
cations. I. It signifies a writ for removing or trans- 
ferring of records from one court to another. 2. It 
signifies a precept, or command in writing, under the 
hand and seal of a justice of the peace, directed to the 
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gaolf r or keeper of some prison, for the receiving and 
safe keeping of an offender charged with any critnc, 
until be be deUvered by due course of law. 

MITYLENE, or Mytelene, in Ancient Gecgra- 
phy^ a celebrated, powerful, and affluent city, capital of 
the island of Lesbos. 1 1 received its name from 
the daughter of Macareus, a king of the country. It U 
greatly commended by the ancients for the stuteline^ 
of its buildings and the fruitfulness of its soil, but 
more particularly for the ^reat men it produced : Pit- 
taens, Alcseus, Sappho, 1 erpander, Theopbaues, Hcl- 
lanicus, &c. were all natives of Mitylene. It nasloog 
a seat of learning *, and, with Rhodes and Atbens, it 
had the honour of having educated many of the great 
men of Rome and Greece. In the Peloponnesian war, 
the Mitylenians suffered greatly for their revolt from 
the power of Athens ; and in the Mithridatic wars, 
tbey had the boldness to resist the Romans, and disdain 
the treaties which had been made between Mitbridates 
and ^lla. See Metelin. 

MIXT, or Mixt Body, in Chemistry^ that which is 
compounded of different elements or principles. 

'MIXTURE, a compound or assemblage of several 
different bodies in the same mass. Chemical mixture is 
attended with many phenomena which are never observ- 
ed in simple mixtures ; such as heat, effervescence, &c. 
To chemical mixture belong the union of acids and 
alkalies, the amalgamation of metals, solution of gams, 
&c. and upon it depend many of the principal opera- 
tions of Chemistry. See that article, passim. 

Mixture, in Phaimacy^ a medicine which diflfers 
from a julep in this respect, that it receives into its 
composition not only salts, extracts, and other sub- 
stances dissoluble in water ; but also earths, powders, 
and such substances as cannot be dissolved. 

MIZEN, in the sea language, ia a particular mast 
or sail. The niizen mast stands in the stemmost part 
of the ship. In some great ships there are two of 
these; when that next the main-mast is called the 
main-mivsen^ and that next the poop the banaventyre 
mi%en. 

MIZRAIM, or Misraim, the dual name of Egypt, 
used in Scripture to denote the Higher and Lower 
Egypt, which see. It sometimes occurs singular, Ho- 
ssor : 2 Kings xix. Isaiah xix. Micah vii. 

MNEMOSYNE, in fabulous history, a daughter of 
Coelus and Terra. She married Jupiter, by whom she 
had the nine Muses. The word mnemosyne signifies 
“ memory ;” and therefore the poets have rightly call- 
ed Memory the mother of the Muses, because it is to 
that mental endowment that mankind are indebted for 
their progress in science. 

MNIUM, Marshmoss ; a genus of the natural or- 
der of rousci, belonging to the cryptogamia class of 
plants. See Botany Index. 

MOAB, in Ancient Geography^ a country of Arabit 
Petrsea ; so called from Moab the son of Lot, to wbose 
posterity this country was allotted by divine appoint- 
ment. Dent. xi. 9. It was originally occupied by tbo 
Eroini, a race of giants extirpated by the Moabites, ibid. 
Moab anciently lay to the south of Ammon, before 
Sibon the Amorite stripped both nations of a part of 
their territory, aftfrwaids occupied by the Isiaelites, 
Numb. xxi. ; and then Moab was bounded by the river 
Amon to the north, the Lacus Asphaltites to the west, 

ibc 
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Hffttb the brook Zared to the south, and the mountains Abarim 
H lollieetst. 

locho. moat, or Ditch, in 2^or/^^/tbn, a deep trench 
dug round t.be rampart of a fortified place, to prevent 
surprises. 

The brink of the moat, next the rampart, is called 
the icarpt ; and the opposite one, the counttmcarpe. 

A dry moat round a large place, with a strong gar- 
riioo, is preferable to one full of water ^ bacause the 
ptssage may be disputed inch by inch, and the be- 
siegers, when lodged in it, are continually exposed to 
the bombs, grenades, and other fire works, which are 
thrown incessantly firom the rampart into their works. 
In the middle of dry moats, there is sometimes another 
sniill one, called atnette; which is generally dug so 
deep till they find water to fill it. 

The deepest and broadest moats arc accounted the 
best i but a deep one is preferable to a broad one : the 
ordinary breadth is about 20 fathoms, and the depth 
about 16. 

To drain a moat that is full of water, they dig a 
trench deeper than the level of the water, to let it run 
and then throw hurdles upon the mud and slime, 
covering them with earth or bundles of rushes, to make 
a sure and firm passage. 

MOATAZAIilTES, or Separatists, a religious 
sect among the Turks, who deny all forms and quali- 
ties in the Divine Being } or who divest God of bis at- 
tnbutes. 

There are two opinions among the Turkish divines 
concerning God. The first admits metaphysical forms 
or attributes ^ as, that God has wisdom, by which he 
is wise *, power, by which he is powerful ; eternity, 
by which he is eternal, &c. The second allows G^ 
to be wise, powerful, eternal y but will not allow any 
form or quality in God, for fear of admitting a mul- 
tiplicity. Those who follow tliis latter opinion are 
called Moatazalitet ; they who follow the former, *Se- 
phatHei. 

Thb sect Is said to have first invented the scholastic 
divinity, and is subdivided into no less than 20 inferior 
sects, which mutually brand one another with in- 
fideliu. 

MOBILE, a town in the United States, in the ter* 
ritory of Alabama, situated on a bay of the same name 
in the golf of Mexico. It has but an indifferent port. 
Its population in 181 7,^ was from looo to 1500 per* 
tons. 

Mobile, Moveable^ any thing susceptible of mo- 
tion, or that is disposed to be moved either by itself 
or by some other prior mobile or mover. 

Pfitmtm Mobile^ in the ancient astronomy, was a 
ninth heaven or sphere, imagined above those of the 
planets and fixed stars. This was supposed to be the 
first mover, and to carry all the lower spheres round 
along with it } by its rapidity communicating to them 
a motion whereby they revolved in 24 hours. But the 
diurnal revolotion of the planets is now accounted for 
without the assistance of any such prinmm mobile, 

PetpeUium Mobile. See Perpetual Motion. 

MOCHO, Moco, or Mokha ; \}j some supposed to 
be the Musa or Muza of Ptolemy, is a port and town 
on the Red Sea, of considerable trade ^ contains about 
10,000 inhabitants, Jews, Armenians, and Mobam- 
nedaos ^ and it gives name to a kingdom extending 



along the most southern coast of Arabia^ of which that Mochw 
part which lies next the sea is a cb*y barren desert, in II 
some places 10 or 1 2 leagues over j but bounded bv . 
mountains, which being well watered, enjoy an al- 
most perpetual spring ^ and besides coffee, the peculiar 
produce of this country, yields com, grapes, myrrh, 
frankincense, cassia, balm, gums of several sorts, man- 
gos, dates, pomegranates, &c. The weather here is so 
hot and sultry in summer, especially when the south 
wind blows, that it would be insupportable, if it was not 
mitigated by the cool breezes that generally blow from 
the mountains on the north, or the and Arabic seas 
on the west and east. The beat in winter is equal to 
that of our warmest summers \ and it is very seldom 
that either clouds or rain are seen. The city of Mocho 
is now the emporium for the trade of all India to the 
Red sea. The trade was removed hither from Aden, 
in consequence of the prophecy of a sheik, much rever- 
ed by the people, who foretold that it would soon be- 
come a place of extensive commerce notwithstanding its 
disadvantageous situation. The buildings here are lof- 
ty, and tolerably regular, having a pleasant aspect from 
Mecca. The steeples of several mosques are very high, 
presenting themselves to view at a great distance. - Their 
markets are well stored with beef, mutton, lamb, kid, 
camels and antelopes flesh, common fowls, Guinea 
hens, partridges, and pigeons. The sea affords plenty 
of fish, but not savoury ^ which some think proceeds 
from the extreme saltuess of the water and the nature 
of their aliment. The markets are also stocked with 
firuit, such as grapes, peaches, apricots, quinces, and 
nectarines \ alQiough neither shrub nor tree is to he 
seen near the town, except a few date trees. Frequent- 
ly no rain falb here in two or three years, and seldom 
more than a shower or two in a year \ but in the 
mountains, at the distance of about 20 nnles from 
Mocha, the earth is watered with a gentle shower 
every morning, which makes the valleys fertile in com 
and the fmits natural to the climate. The Arab in- 
habitants, though remarkably grave and superstitious, 
are said to be extremely covetous and hypocritical^ 
robbing, thieving, and committing piracy, without the 
least scruple or remorse. The English and Dutch com- 
panies have handsome houses here, and carry on a 
great trade in coffee, olibanum, myrrh, aloes, liquid 
storax, white and yellow arsenic, gum arable, mum- 
my, balm of Gilead, and other drugs. One inconve- 
nience, however, they sustain from the violence and 
exactions of the Arabian princes \ but tbe kingb cu- 
stoms are easy, lieing fixed at three per cent, to Euro- 
peans. Of tbe coins at Mocha, the most current is 
tbe camassie, which rises and falls in value at the bank- 
erb discretion : they are from 50 to 80 for a current 
dollar, which is but an imaginary species, being always 
reckoned one and a half per cent, lower than Spanish 
dollars. 

MOCKING Bird. Sec Turdds, Ornithology 
Index. 

MOCOCO. See Lemur, Mammalia Index, 

MODE, wbfch is a word of the same general im- 
port with MANNER, is used as a technical term in gram- 
mar, metaphysics, and music. For its import in Gram- 
mar, see that article, 80. 

Mode, in Metaphjsicsj seems properly to denote 
tbe manner of a thingb existence : but Locke, whose 

language 
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Mode, language in that science is generally adopted, uses the 
Model, word in a sense somewhat diiFercnt from its ordinary 
and proper signification. “ Such complex ideas, which, 
boweTer compounded, contain not in them the suppo* 
sition of subsisting by themselves, but are considered as 
dependencies on, or aficctions of, substances,^* be calls 
modes. Of these there are, , according to him, 

two sorts, which deserve distinct consideration. First, 
There arc some “ which are only variations, or differ- 
ent combinations of the same simple idea, without the 
mixture of an^ other, as a do%en or a score which are 
nothing but the ideas of so many distinct units added 
together and those he calls simple modes. Secondly, 

There are others compounded of simple ideas of se- 
veral kinds put together to make one complex one \ 
V. g. beauty^ consisting of a certain composition of co* 
lour and figure, causing delight in the beholder; theft^ 
which being the concealed change of the possession of 
any thing without the consent of the proprietor, con- 
tains, as is visible, a combination of several ideas of se- 
veral kinds ;** and these he calls mixed modes. For 
the just distinction between tV/corand notions^ as well as 
between ideas and the epialities of external objects, 
which in this account of modes are all confounded 'to- 
getlier, see Metaphysics. 

Mode, in Musicy a regular disposition of the air 
and accompaniments, relative to certain principalsounds 
upon which a piece of music is formed, and which are 
c^led the essential sounds of the mode. 

Our modes are not, like those of the ancients, cha- 
racterired by any sentiment which they tend to excite, 
but result irom our system of harmony alone. The 
sounds essential to the mode are in number three, and 
form together one perfect chord, i. The tonic or key, 
which is the fundamental note both of the tone and of 
the mode. 2. The dominant, which is a fifth from the 
tonic. 3. The mediant, which properly constitutes 
the fftode^ and which is a third from the same tonic* 
As this third may be of two kinds, there are of conse- 
quence two different modes. When the mediant forms 
a greater third with the tonic, the mode is major; 
when the third is lesser, it is minor* See Music. 

MODEL, in a general sense, an original pattern, 
j proposed for any one to copy or imitate. 

Biffcieat vtord is particularly used, in building, for an 

kinds of artificial pattern made in wood, stone, plaster, or other 
models. iiMitter, with all its parts and propoKions, in order for 
the better conducting and executing some great work, 
and to give an idea of the effect it will have in large. 
In all great building it is much the surest way to 
make a model in relievo, and not to trust to a bare 
design or draught. There are also models for the 
baildinjg of ships, &c« and for extraordinary staircases, 
&c. 

They also use models in painting and sculpture; 
whence, in the academies, they give the term model to 
a naked man or woman, disposed in several postures, to 
afford an opportunity to the scholars to design them in 
2 various views and attitudes. 

General Models to imitation of any natural or artificial sub- 
method of stance, are most usually made by means of moulds 
compo^ of plaster of Paris* For the purpose of 
making these moulds, this kind of plaster is much 
more fit than any other substance, on account of the 
power It has of absorbing water, and soon condensing 



into a bard sobstance, even after it has been rendered 
so thin as to be of the consistence of cream. 
happens in a shorter or longer lime as the plaster is 
of a better or worse quality ; and its good or bad pro* 
perties depend very miic^ upon its age, to which, 
therefore, particular regard ought to be had. It is 
sold in the shops at very different prices ; tlie finest be- 
ing made use of for casts, and the middling sort for 
moulds. It may be very easily coloured by means of 
almost any kind of powder excepting what contains aa 
alkaline salt ; for this would chemically decompose tbs 
substance of it, and render it unfit use. A very 
considerable quantity of chalk would also render it 
soft and useless, but lime. hardens it to a great degree. 

The addition of common size will likewise reodtf it 
much harder than if mere water is made use of. In 
making either moulds or models, liowever, we muet 
be careful not to make the mixture too thick at first; 
for if this is done, and more water added to thin it, 
the composition must always prove brittle and of a bad 
quality. 

The particular manner of making models (or casts, 
as they are also called) depends on the form of tb« 
sul>ject to he taken. The process is easy, where the 
parts arc elcvatcil only in a slight degree, or where 
they form only a right or obtuse angle with the prin- 
cipal surface from which they project ; but where the 
parts project in smaller angles, or form curves inclioed 
towards the principal surface, the work is more diffi- 
cult. This observation, hoivever, bolds good only 
with regard to bard and inflexible bodies ; for such as 
are soft may often be freed from the mould, even 
though they have the sliape last mentioned. But 
thoogh this be the case with the soft original substance, 
it is uot so with the inflexible model when once it is 
cast. 

The moulds are to he made of various degrees ef 
thickness, according to the size of the model to be 
cast ; and may be from half an inch to an inch, or, if 
very large, an inch and a half. Where a ouo^r of 
models are to be taken from one mould, it will like- 
wise he necessary to have it of a stronger contextme 
than where only a few are required, for very obviom 
reasons. 3 

It is much more easy to make a mould for any ssflAsaifa 
substance tlian a rigid one, as in any of the viscera of^*^ 
the animal body ; for the fluidity of the mixture makes 
it easily accommodate itself to the projecting parts of 
the substance ; and as it is necessary to inflate tluMe sub- 
stances, they may be very readily extracted again by 
letting out the air which distended them. 

When a model is to be taken, the surface of the 
original is first to be greased, in order to prevent the 
plaster from atkking to it ; but if the substance itself 
IS slippery, as is the case with the internal parts of the 
human body, this need not be done : when necessary, 
it may be laid over with lintseed oil by means of a 
paiuter*s brush, llie original is then to be ^doaa^^^ 
smooth table, previously greased or covered wkh 
cloth, to prevent the plaster sticking to it; then sur- 
round the original with a frame or ridge of glatjen 
pnUy, at such a distance from it as will admit tbe 
plaster to rest upon the tMp on all sides of the subject 
for about an inch, or -as much as is sufficient to gin 
the proper degree of strength to the mould. A suffi- 
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Model cient qaantity of plaster is then to be poarcd as uni- 
formlj as possible over the whole substance, until it be 
everywhere covered to such a thickness as to g|vc a 
proper substance to the mouldy which may vary in 
proportion to the size. The whole must then be suf- 
fered to remain in this condition till the piaster has 
attained its hardness y when the frame is taken away, 
the mould may be inverted, and the subject removed 
from it: and when the plaster is thoroughly dry let it 
be well seasoned. 

Having formed and seasoned tlie moulds, they must 
next be prepared for the casts by greasing the inside 
of them with a mixture of olive oil and lard in equal 
parts, and then filled with fine fluid plaster, and the 
plane of the mould furoied by its resting on the surface 
of the table covered to a sufficient thickness with 
coarse plaster, to form a strong basis or support for the 
cast where this support is requisite, as is particularly 
the case where the thin and membranous parts of the 
body are to be represented. After the plaster is pour- 
ed into the mould, it must be sulFered to stand until 
it has acquired the greatest degree of harduess it will 
receive ^ after which the mould must be removed : 
but this will be attended with some difficulty when the 
shape of the subject is unfavourable ; and in some cases 
the mould must be separated by means of a small mallet 
and chissel. If by these instruments any parts of tlie 
model should be broken o(f, they may be cemented by 
making the two surfaces to be appUed to each other 
quite wet ^ then interposing betwixt them a little li- 
quid plaster ^ and lastly, the joint smoothed aftbr being 
thoroughly dry. Any small holes that may be made 
in the mould can be filled up with liquid plaster, after 
the sides of them have been thoroughly wetted, and 
smoothed over with the edge of a knife. 

In many cases it is altogether impracticable to pre- 
pare a mould of one piece for a whole subject ^ and 
therefore it must be considered bow this can be done 
in such a manner as to divide the mould Into the fewest 
pieces. This may be effected by making every piece 
cover as much of the pattern as possible, without sur- 
rounding such projecting parts, or running into sneb 
hollows as would not admit a separation of the mould.^ 
It is impossible, however, to give any particular direc- 
tions in this matter which can hold good in every in- 
stance, the number of pieces of which the mould is to 
consist being always determined from the shape of the 
pattern. Thus the mould of the human calculus will 
require no more than three pieces, but that of an os 
femoris could scarce have fewer than ten or twelve.-— 
MHicre any internal pieces are required, they arc first 
to be made, and then the outer pieces a^r the former 
have become bard. 

To make a mould open a bard and dry substance,^ 
we must, in the first place, rub the surface of it 
smoothly over with the mixture of oil and lard above 
mentioned. Such hollows as reqglre internal pieces 
m then to be filled op with fluid plaster ; and while 
it continues in this state, a wire loop must b^ intro- 
duced into by which, when hardened, it can be 
polled off! The jdaster should be^ somewhat raised 
in a pyramidal form around this wire, and afterwards 
cot smooth with a knife while yet in its soft state \ 
preserv'Iog two or three angular ridges from the loop 
to the outer edge, that it may fix Obe more steadily 



in the outer piece of the mould to be afterwards made Model 
upon it. Let the outer piece then b© well greased, ^ 
to prevent the second piece from adhering ^ the loop 
being enclosed with some glaziers putty, both to pre- 
vent the second piece from adhering and to preserve a 
hollow place for the cord. 

To fonn the second or outside piece, mix a quan- 
tity of plaster proportioned to the extent of surface 
it is to cover and the intended thickness of the 
mould : when it is just beginning to thicken, or as- 
sumes such a consistence as not to run off very easily, 
spread it over the internal piece or pieces as well as 
the pattern, taking care at the same time not to 
go too far lest it should not deliver safely ^ and as the 
plaster becomes more tenacious, add more upon the 
pattern until it has become sufficiently thick, keeping 
the edges square and smootli like the edge of a board. 

The plaster should be spread equally upon all parts, 
which is best done by a painter^s pallet knife or apothe- 
cary's bolus knife : but for this tbe instrument should 
be somewhat less pliable than it is commonly made. 

When the outside piece is hardened, tbe edges are 
to be pared smooth, and nearly made square with a 
araall pointed knife. Little holes of a conical shape 
are to be made witJi tbe point of a knife about an in^ 
distant from one another, according to tbe size of tbe 
piece. These are designed to receive tlie fluid pla- 
ster in forming the adjacent parts of the mould, and 
occasion points corresponding to the hollows j and are 
intended to preserve the ed^s of tbe different pieces 
steadily in their proper relative situations. Tbe third ‘ 
piece is then to be formed in a manner similar to tbe 
second •y greasing the edges of the foimer plentifully 
with hog's lard and oil, to prevent the pieces from ad- 
hering to each other. Thus the pattern is to be 
wholly enclosed, only leaving a proper orifice for 
pouring in the plaster to form the model } small boles 
being also bored in the mould opposite to tbe wire- 
loops fixed in the inside pieces, through which a cord ' 
is to be conveyed firom the loop to confine such pieces 
during the time of casting. In some cases, however, • 
it is not necessary that tbe mould should totally en- 
close tbe pattern ; for instance, where a model is to 
be made of a pedestal, or a bust of any part of tbe hu- 
man body. The bottom of such moulds being left 
open, there is accordingly ample room for pouring in 
the plaster. 

After tbe mould is completely formed, it is next 
to be dried either naturally or by a gentle artificial 
heat, and then seasoned in the following manner 
Having been made thoroughly dry, which, if the 
mould 18 large, will require two or three weeks, it is 
to be brushed over plentifully with linseed oil boiled 
with sugar of lead, finely levigated litharge, or oil of 
vitriol. The inside and joints of the mould should be 
particularly well supplied with it. If tbe mould he 
large, it is needless to attend to the ontside ^ but when 
the moulds are small, it will not be improper to boil 
them in tbe oil y by wbicb means their pores are more 
exactly filled than conld otherwise be done. After 
the moulds have undergone this operation, they are 
again set by to dry, when, being greased with olive 
oil and bog's lard, they are fit for use. If linseed oil 
be used for greasing the moulds, it will in a short time 
impart a disagreeable yellow colour to the casts. 

The 
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Model. The mould being properly prepared and seasoned, model are then to be neatly smoothed off, and the bust 
•V ..I '.nothing more is requisite to form the model than to fixed on its pedestal. 

'pour the finest liquid plaster of Paris into it. After a The method of making models in the plaster of 5 
layer of this, about half an inch in thickness, has been Paris is undoubtedly the most easy way of obtaining 
‘formed all round the mould, we maj use the coarser them. When models, however, are made of 
■kind to fill it up entirely, or to give to the model large objects that the model itself must be of consi. 

^ what thickness we please. derable size, it is vain to attempt making it in tbe 

Model! Besides the models Which are taken from inanimate way above described. Such models most be constroc- 

from linngliodies, it has been frequently attempted to take the ted by die hand with some soft substance, as wax, 

tulyect!. exact resemblance of people while living, by using clay, putty, &c. and it being necessary to keep all the 
their face as the original of a model, from whence to proportions with mathematical exactness, the construe- 
take a mould ; and the operation, however disagree- tion of a single model of this kind must be a work of 

able, has been submitted to by persons of the highest great labour aod expence as well as of time. Of all 

ranks in life. A considerable difficulty occurs in this, those which have been undertaken by human industry, 
however, by reason of the person’s being apt to shrink however, perhaps the roost remarkable is that con- 
and distort his features when the liquid is poured up- structed by General Psiffer, to represent the moon* 

On him ; neither is he altogether without danger of tainous parts of Switzerland. It is composed of 14^ 
suffocation, unless the operator well understands his compartments, of different sizes and forms, respcc- 
business. tively numbered, and so artfully put together, that 

To avoid the former inconvenience, it will be pro- they can be separated and replaced with the greatest 
per to mix the plaster with warm instead of cold wa- ease. The model itself is 20^ feet long and 1 2 broad, 
ter, by which means the person will be under no temp- and formed on a scale which represents two English 
tation to shrink j and to prevent any danger of a fa- miles and a quarter by an English foot : comprehend- 
tal accident, the following method is to be practised: ing part of the cantons of 2 ug, Zurich, Sebweitz, 

Having laid the person horizontally on his back, the Underwalden, Lucem, Berne, and a small part of 
head must first be raised by means of a pillow to the the mountains of Glarus ; in all, an extent of country of 
exact position in which it is naturally carried when 1 8^ leagues in length and 1 2 in breadth, The highest 
the body is erect 5 then the parts to be represented point of the model, from the level of the centre (which 
must be very thinly covered over with fine oil of al- is the lake of Lucerne), is about teu inches 5 and as 
monds by means of a painter’s brush •j the face is then the most elevated mountain represented therein rises 
to be first covered with fine fluid plaster, beginning at 1475 toiscs or 9440 feet above the lake of Lucerne, at 
the upper part of the forehead, and spreading it over a gross calculation, the height of an inch iu the model 
the eyes, which are to be kept close, that the plaster about 900 feet. The whole is painted of different 
may not come in contact with the globe ; yet not closed colours, in such a manner as to represent objects as 
so strongly as to cause any unnatural wrinkles. Cover they exist in nature ; and so exactly is this done, that 
then the nose and ears, plugging first up the meatus not only tlie woods of oak, beech, pine, and other 
auditorii^ with cotton, and the nostrils with a small trees, are distinguished, but even the strata of the se- 
quantity of tow rolled up, of a proper size, to exclude veral rocks are marked, each being shaped epon the 
the plaster. During the time that the nose is thus spot, and formed of granite, gravel, or such otl^ sub- 
stopped, the person is to breathe through the mouth : stances as compose the natural mountain. So minute 

*iu this state the fluid plaster is to be brought down low also is the accuracy of the plan, that it comprises not 

enough to cover the upper lip, observing to leave the only all the mountains, lakes, rivers, towns, villages, 

rolls of tow projecting out of the plaster. When the and forests, but every cottage, bridge, torrent, rwd, 

operation is thus far carried on, the plaster must be and even every path is distinctly marked, 
suffered to harden ; after which the tow may be with- The principal material employed in the constme- 
^rawn, and the nostrils left free and open for breathing, tion of this extraordinary model, is a mixture of ebar- 
The mouth is then to be closed in its natural position, coal, lime, clay, a little pitch, with a thin coat of 
and the plaster brought down to the extremity of the wax *, and is so hard that it may be trod upon without 
tihin. Begin then to cover that part of the breakt any damage. It was begun in the year 1766, at 
which is to be represented, and spread the plaster to the which time the genera) was about 50 years of age, 
outsides of the arms and upwards, in such a manner as and it employed him till the mouth of August 1785; 
to meet and join that which is previously laid on the daring al) which long space of time he was employ- 

face : when the whole of the mass has acquired its due cd in the most laborious and even dangerous tas^— 

hardness, it is to be cautiously lifted, without breaking, He raised tlie plans with his own bands on the spot, 
or giving pain to the person. After the mould is took the elevation of mountains, and laid them down 
constructed, it must be seasoned in the manner already in their several proportions. In the prosecution of 
directed \ and when the mould is cast, it is to be sepa- this laborious employment, he was twice arrested for 
rated from the mould by means of a small mallet and a spy \ and in the popular cantons was frequently 
chissel. The eyes, which are necessarily shown closed, forced to work by moon light, in order to avoid the 

are to be carved, so that the eyelids may be represent- jealousy of the peasants, who imagined that their li- 

-ed in an elevated posture 5 the nostrils hollowed out, and berty would be endangered should a plan of their 
the back part of the head, from which, on account of counti-y be taken with such minute exactness. Be- 

the hair, no mould can be taken, must be finished ac- ing obliged frequently to remain on the tops of some 

•wording to the skill of the artist. The edges of the of the Alps, where no provisions could be procured, 

I be 
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he took along with him a few nulk goats, who sup- 
j^iu. plied him with nourishment. 'When anj part was 
finished, he sent for the people residing near the spot, 
and desired them to examine each mountain with ac- 
coricj, whether it corresponded, as far as the smallness 
of the scale would admit, with its natural appearance ; 
nod then, by^equently retouching, corrected the de- 
ficiencies. Even after the model was finislied, he 
oaotinoed his Alpine expeditious with the same Xrdonr 
•8 ever, and with a degree of vigour that would fatigue 
a much youn^ person. All his elevations were taken 
from the level of the lake Lucerne \ which, according 
toJlL Saossore, is 1408 feet above the level of the Me- 
diterranean. 

MODENA, a duchy of Italy, bounded on the 
nonth by Tuscany and the republic of Lucca, on the 
north by the duchy of Mantna, on the east by the 
Bolognese and the territories of the Church, and 
00 the west by the duchy of Pamnaj extending in 
length from sooth to north about 56 English miles, 
and in breadth between 24 and 36, and yielding 
plenty of com, wine, and fruits, with mineral waters. 
In some places also petroleum is skimmed off the sur- 
face of the water of deep wells made on purpose ; and 
in others is found a kind of earth or tophus, which, 
when pulverized, is said to be an excellent remedy 
against poison, fevers, dysenteries, and ^pochondriac 
disorders. The country of La Salsa affords several 
kinds of petrifactions. The principal rivers are the 
Crostolo, Seccbia, and Fanaro* The fanuly of £st 4 , 
dukes of Modena, is very ancient. They bad their 
name frtmi Eistd, a small city in the district of Pa- 
dua. They retained the sovereignty of this duchy till 
it was conquered by the French in 1795- After this 
it formed a part of the Cisalpine republic, and latterly 
of the kingdom of Italy. But since the peace of Paris 
ia 1814 it has regained ks independence. The duke, 
thon^ a vassal of the empire, has an unlimited power 
within bis own dominions. 

Modena, an ancient city, ia Latin Muiine^ which 
gives name to a dochy of Italy, and is its capita). It 
stands in a rich -plain 28 miles east of Parma, 44 al- 
most sooth of Mantna, and 20 west of Bologna ^ and 
is a pretty large, but not a handsome city, with a po- 
pulation of 23,000. It is much celebrated by Roman 
authors for its grandeur and opulence ; but was a great 
sufferer by the siege it underwent during the troubles 
of the triumvirate. Mr Keysler says, that when De- 
cius Brutus was besieged here b^ Mark Antony, Hir- 
tius the cnosul made use of carrier pigeons ; and that, 
even at this day, pigeons are trained up at Modena to 
carry letters and bring back answers. This city .hath 
gveo birth to several celebrated persons, parttcularly 
Tasso the poet, Corregio the great painter, Sigonius 
the civilian and historian, Da Vignola the architect, 
and Montecncnli the imperial general. The tutelary 
saint of it is named Genuntanus^ The ducal palace is 
a very noble edifice y but the coUection of pictures and 
curiosities it formerly contained is no longer there. 
The only mannfaclure for which this city is noted, is 
that of masks, of which great numbers are exported. 
The-women have a singular coHume; they cover the 
bead and body with a large silk eloak or veil, wldch 
dves them the appearance of old women or masked 
dominos. Th^ churches of the Jesuits, of the Thea- 
Vou XIV. Part I. 



tines, and of St Dominic, are well worth viewing. Tiie Aiodcna 
university, now called the Lyceum, has produced seve- || 
ral good scholars in the belles lettres, sciences, and po- MeJesty. 
litics. There is also a neat theatre here, and an ex- 
cellent library. St Beatrix, who was of the family of 
Est^, is said to knock always at the gate of the palaoe. 
three days before any- of the family dies. Before most 
of the houses are covered walks or porticoes, as at Bo- 
logna. The city is fortified, and on its south side 
stands the citadel. E. Long. ii. o. N. Lat. 44. 34. 

MODERATION, in Ethics^ is a virtue consist- 
ing in the proper government of our appetites, pas- 
sions, and pursuits, with respect to honours, ridies, 
and Measures \ and in this sense it is synonymous with 
temperance : it is also often used to denote candour. 

MODERATOR, in the schools, the person who 
presides at a dispute, or in a public assembly : thus the 
president of the annual assembly of the church of Scot- 
land is styled moderator. 

MODERN, something new, or of our time \ in op- 
position to what is antique or -ancient. 

3IooERy Authors, according to Naude,<are all those 
who have wrote since Boethins. The modem pbilo- • 
sopliy commences with Galileo 5 the modem astronomy 
with Copernicus. 

MODESTY, in Ethics, is sometimes used to de- 
note humility ; and sometimes to express chastity, or 
purity of sentiments and mannersw— Modesty, in this 
last sense, and as particular^ applied to women, is de< 
fined by the authors of the EncyclopSdie Met/iodique, as 
a natural, chary, and honest shame ^ a secret fear ^ a 
feeling on account of what may be accompanied with 
disgrace. Women who possess only the remains of a 
suspicious modesty, make but feeble efforts to resist: 
those who have obliterated every trace of modesty from 
their countenance, soon extinguish it completely in their 
soul, and throw aside for ever the veil nf decency. She, 
on the contrary, who truly possesses modesty, passes 
over in silence attempts against her honour, and forbears 
speaking of those fi^ whom she has received an out- 
rage, when in doing so she roust reveal actions and ex- 
pressions that might give alarm to virtue. 

The idea of modesty is not a chimera, a popular 
prejudice, or an illaston arising from lawsuad educa- 
tion. Nature, which speaks the same language to all 
men, has, with the unanimous consent of nations, an- 
nejwd contempt to female incontinence. To resist an 4 
to attack are laws of her appointment : and while she 
bestows desires on both parties, they are in the one 
accompanied iritb boldness, in the oilier with shame* 

To individuals she has allotted long spaces of time for 
the purposes of self-preservation, and but moments for 
the propapition of their species. What arms more gen- 
tle ^an Modesty cofuld she have put into the bands *of 
that sex which she designed to make resistance. 

If it were the custom for both sexes to make and 
receive advances indiscriminately, vain importunity 
•would not be prevented : tlie frre of passion would ne- 
ver be stirred up, but languish in tedious liberty ^ the 
most amiable cf ^11 feelings would scarcely warm the 
^huipan breast ; its object would with difficulty be at- 
tained. That obstacle which seems to remove this ob- 
ject to a *dtstance, in fact brings it nearer. The veil 
•of shame only makes the desires more attractive. Mo- 
desty kindles that flaine which it endeavours to sup- 
P p press : 
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Modc/ty press ; its fears, its evasions, its caution, its tknid 
II avowals, its pleasing and affecting finesses, speak more 
Modular plainly what ii wishes to conceal, than passion can do 
. without it : it is MoBESTT, in short, which enhances 
the value of a favour, and mitigates the pain of a re- 
fusal. 

Since modesty is the secret fear of ignominy ^ and 
since all nations, ancient or modem, have confessed 
the obligation of its laws ^ it must ^ absurd to violate 
them in the punishment of crimes, which should al- 
ways have for its object the re-establishment of order. 
Was it the intention of those oriental nations, who 
exposed women to elephants, trained for an abominable 
species of . punishment, to violate one law by the ob- 
servance of another ? By an ancient practice among 
the Romans a girl could not be put to death before 
she was marriageable. Tiberius found means to evade 
this law, by ordering them to be violated by the 
executioner previous to the infliction of punishment y 
^e refinement of a cruel tyrant, who sacrificed the 
morals to the customs of bis people ! When the 
legislature of Japan caused women to be exposed nar- 
ked in the market places, and obliged them to walk on 
all fours like brutes, modesty was shocked : but when 
it wanted to force a mother— when it wanted to com- 
a son— nature received an outrage. 

Such is the influence of climate in other countries, 
that the physical part of love possesses an almost irresist- 
ible force. The resistance is feeble ^ the attack is ac- 
companied with a certainty of success. This is the 
case at Patana, at Bantam, and in the 9mall kingdoms 
on the coast of Guinea. When the women in these 
countries (says Mr Smith) meet with a man, they la^ 
hold of him and threaten to inform their husbands if 
he despises their favours. But here the sexes seem to 
have abolished the laws peculiar to each. It is fortu- 
nate to live in a temperate climate like ours, where that 
sex which possesses the most powerful charms exerts 
them to em^llisb society *y aad where modest women, 
while they reserve themselves for the pleasures of one, 
contribute to the amusement of all. 

MODIFICATION, in PhUosopkyy that which mo- 
difies a thing, or gives it this or that manner of being. 
Quantity and quality are accidents which modify all 
bodies. 

Decree of MoumcATioVy in SaAe Latv^ a decree 
ascertaining the extent of a ministers stipend, with- 
out proportioning it among the persons liable in payment. 

MODILLIONS, in Architecturey ornaments in the 
cornkbe of the Ionic, Corinthian^ and Composite co- 
lumns. 

MODIUS, a Roman dry measure for all sorts of 
grain, containing 32 bemitiae, or 16 sextarii, or one- 
third of the amphora ^ amounting to an English peek. 
See Measure. 

MODULATION, the art of ibrmmg any thing to 
certain proportion. 

Modulation, in reading or speaking. See Read- 
ing. 

Modulation, in Musicy derived from the Latin 
modulari. This word, in our language, is susceptible 
of several different significations. It frequently means 
no more than an air, or a number of musical sounds 
properly connected and arranged. Thus it answers 



to what Mr Malcolm understands by the word ftiar, 
when he does not expressly treat concerning the too- 
ing of instruments. Thus likewise it expresses the ^ 
French word chant; for which reason, in the article 
Music, we have frequently expressed the one word hj 
the other. But the precise and technical accepUtioo 
to which it ought to be confined, is the art of conposing 
melody or harmony agreeably to the laws prescribed by 
any particular key, tliat of imaging the luy, or of re- 
gularly and legitimately passing from one luy to ts- 
otber. See Music. 

MODULE, in Architecturey a certain measure, or 
bigness, taken at pleasure, for regulating the propnr- 
tions of columns, and the symmetry or disposition of 
the whole building. Architects generally choose the 
semidiameter of the bottom of the column for tbeir 
module, and this they subdivide into parts or mi- 
nutes. 

MOEONIA, or Msokia. See Msonia and Lr- 

DIA. 

MOESIA, or Mtsia, in Ancient Geograpk^y acooa- 
try of Europe, extending from the confluence of the Ss- 
vus and the Danube to the shores of the Euxine. It ms 
divided into Upper and Lower Moesia. Lower Monta 
was on the borders of the Euxine, and comprehended 
that tract of country which received the name of Poatas 
from its vicinity to the sea. Upper Moesia lay beyond 
the other in the inland country. 

MOFFAT, a village of Scotland, in Anaandale, m 
the county of Dumfries, 50 miles- south-west of 
burgh *y famous for its sulphureous well, which has breo 
in just estimation for near 150 years as a remedy in ill 
cutaneous and scrofulous complaints ^ and for its chaly- 
beate spring, called Hartfell spaw, which was disco- 
vered above 50 years ago, and is of a very bracingqoi' 
lity.— The place is chiefly supported by the company 
who resort thither for the benefit of its waters and aiT) 
but it has also a manufacture of coarse woollen stofis. it 
is a well-built clean village ^ and contains many good 
and even elegant lodgings, a tolerable assembly room, a 
bowling green and walks, and a good inn. The pofriar . 
tion of the parish in 1811 amounted to 1834. 
MOFFETTA, See Ampsanctu 

MOGODORE, or Magadore, a laige, oniforsi, 
and well built town in the kingdom of Morocco, sitoat- 
ed about 3 50 miles from Tangier on the Atlantic ooeaa, 
and surrounded on the land side by deep and heavy saadi. 

The European factory hm consists of about a dozen 
mercantile bouses of different nations, whose owners, 
from the protection granted them by the emperor, live 
in full security from the Moors, whom indeed they keep 
at a rigid distance, lliey export, to America, moles; 
to Europe, Morocco leather, hides, gum arable, gum 
sandaric, ostrich feathers, copper, wax, wool, elephMts 
teeth, fine mats, beautiful carpeting, dates, figs, raisioi, 
olives, almonds, oil, &c. In return, they import tim- 
ber, artillery of all kinds, gunpowder, woollen cJotbs, 
linens, lead, iron in hiirs, all kinds of hardware and 
trinkets, such as looking glasses, snuff boxes, watches, 
small knives, &o. tea, sugar, spices, and most of the ost- 
ful articles which are not otherwise to be procmed la 
this empire. The town is regularly fortified an the 
sea side ^ and on the land, batteries are so placed a> ts 
prevent any incursion from the southern Arabs, wbs 
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; k turbulent dispoeitSim, and wliO| from tbe great make lue of, though it was so strait, that mdy tme Megdi. 

i which is known to be always in Mogodore, could pass at a time, and he was in the most imminent ^ ■ v ^ 

gladly avail themselves of any opportunity that danger of breaking his neck at the least false step. 

1 to pillage, the town. The entrance, both bv Having ascended tbe mountain on one side by this 

d land, consists of elegant stone arch-ways, with path', they descended hy the same on the other side ; rive in a 
i gates. The market place is handsomely built, and prere agreeably surprised to find themselves in a delightful 
liazzBS of the same materials ^ and at the wa- roost dclighlfol tract, interspersed with rivulets and 
»rt there is a costombouse and powder maga* ebarming meadows, abounding ivith avast variety of 
both of which are neat stone buildings. Be« delicious fmits, and enclosed on all sides by inaccessible 
hese public edifices, tbe emperor has a small but mountains, in snch a manner as to shelter them from all 
Hue palace for his occasional residence.- The future pursuits of the Tartars. Here they lived some 
I of the town, though very narrow, are all in time, and gave tbis beantifal country the name of Jr* 
it lines •y and the houses, contrary to what we ^ana-kotiy in allusion to its situation ^ Irgana signifying, 
vith in tbe other towns of the empire, are lofty in the old langua^ of the Moguls, a valley,*^ and 
gular. The bay, which is a little- better than a Kon a steep height.** 

and is very much exposed wlien the wind is at In process of time these two families very much in- 
west, is formed by a curve in the land, and a ereased. Kajan, Whose posterity was tlie most nume* 
island, about a quarter of a mile from the shore, rous, called his descendants Kajmth ; but the people 
entrance is defended by a fort well furnished springing from Nagos were divided into two trib^; 
uns. one of which received the appellation of NagoslePy and 

OULS, a celebrated natkm of Asia, whose tbe other that of Durhgan. 

jsts finrinerly were the most rapid and extensive These two Mogul princes and their descendants lived 
people recorded in history. They th^selves in this place for more than 400 years \ but the latter 
; their origin from Japhet, cTy as t^y call him, then finding it too narrow for them, meditated a netum 
, tbe son of Noah. His son Turk, they say, to the country* from which their fivefathers had been 
t first kiug, or khan, of those nations who are driven. For some' time, however, they found this ira- 
Miwn hy the separate names of Turksy TartarSy practicable, as the path that oomhicted their ancestors 
ygtils; and tbe Tartars especially assert, that their had been long since destroyed. At last they discovered, 
designation is Turks* To this prince is attributed that one part of the high tnoantam above mentioned 
if those inventions which barbarous nations com- was not very thick in a certain place j and also, that 
ascribe to their fii*st sovereigns. He was succeed- it consisted entirely of iron ore. To this, having before 
Patmak ; in whose reign the whole posterity of set fire to a layer of wood, and another of charcoal, 
rere divided into fonr large tribes, denominated laid along the root of the moirotaia, tbey applied 70 
!a*r of Eriat, Gialair, Ka^n, Berlas or Perks ^ ^trge bellows, and at last mdted tbe mountaia in such 
h kst came the famous Timur Beg, or Tamer- a manner, that an opening was made large enough for 
From this time to that of Alanza Khan, we meet a loaded camel to pass \ and through this passage tbey 
othing remarkable. In his reign the Turks all marched out with great joy. 

immersed in all kinds of luxury, universally The Moguls having thus issued as it were from aprom 
ized into idolatry. Having two sons, Tartar new world, overthrew tlie Tartars in their tom \ andwlTence 
ignl, he divided bis dominions among them, and continued to be a very considerable nation till tbe timothy ^ ^ 
ve rise to the two empires of the Tartars and «f their great hero Temujtn, afterwards called 
}. Khany whom they extol in tbe most extra va^nt man«q^^^igfi, 

two nations had not long existed before tbey ner. It is difficult, however, to say, at the time Te- 

0 make war upon each other \ and after long ronjin made bis appearance, how far the dominions of 
ion, the event at kst was, that II Khan, empe- the Moguls extended, or in what estimation tbey were 
the Moguls, was totally overthrown by Sitmtz held by their neiglibours. It seems to be pretty cer- 
emperor of tbe Tartars \ and so great was the tain that great part df tbe vast region, now known by 
that the Mogul nation seems to have been a!- the name of Tartargy was then in a state of consider* 
iterminated. Only two of II Kban*s family sur- able civilization, and likewise extremely poptiloosi, aa 
his disaster. These w^ere Kajan bis youngest we find mention made of many cities which tbe Mo- 
d Nagos his nephew, who were both of an age, gals destroyed ^ and the incredible multitudes whom 

1 both been married the same year, lliese two they slaughtered, abundantly show tbe populousness of 
, with their wives, had been taken prisoners by the country. On the east, tbe country of tbe Moguls 
Khan, hut foond means to make their escape to and Tartars had the great desert which divides Tartary 

ivn country. Here they seized upon all tbe cattle from China *, on tbe west, it had the empire of Karazm, state^of 
had not been Carried ofF'Iiy the Tartars; which founded by Mahmud Ghzni ; and on tbe south were sia at the 
uly done, as having none to dispute the property the countries now known by tbe -name of Indostony^ivat of 
cm ; then stripping some of the skin, they took &Vw» , FegUy Tonqviny and Coefifn China* Thus it com* 
lotbes, and retired into the mountains. They prehcndeil the eastern part of modem Tartary, and*^*““ 
several mountains without tnneb difficulty ; but all Siberiii. This whole region was divided among ' 
advanced to the Toot of die exceedingly high, a great number of Aymacksy or tribes; who had each 
lad no way over it but a very small path made one or more khans, according as it was more or less 
sin animals, called in the Tartar language or- numerous, or divided into branches. Among these 
This path they found themselves obliged to that of the Kara-its isob tlie most powerful : their 
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Moguls, plihce assumed the title of Grand Khan^ and among 
V— ' the rest the Moguls were tribatary to him \ bpt, ac- 
conhng to the Chinese historians, both the one and 
the other were tributary to the emperor of Kitay or 
. Katay. China was divided into , two parts : the nine 
southern provinces were in the bands of the Chinese 
emperors of the Soug dynasty, who kept their court 
at Hang-chew, the capital of the province of Chek* 
yang •, the five northern provinces, excepting part of 
Shensi, were possessed by the Kin, a people of Eastern 
Tartary, from whom are descended the Manchew Tar- 
tars, at present masters of China. This vast domi- 
nion was named Kitay or Katay^ and was divided into 
two parts : that which belonged to China, was proper- 
ly called Kitay ; and the part which belonged to Tar- 
tary was called Karakitay^ in which some even include 
the territories of the Moguls, Karaits, and other tribes 
which are the subject of the present history. The 
western part of the empire of Kitay was possessed by a 
Turkish prince, who had lately founded a new king- 
dom there called Hya ; whose capital city was Hya* 
chew, now Ninghya in Shensi, fi*ora whence tlie king- 
dom took its name. To the west of Hya lay Tangnt ^ 
a country of great extent, and formerly very powerful j 
but at that time reduced to a low state, and divided 
among many princes 5 some of whom were subject to 
the emperor of Hya, and others to the emperor of 
China. All Tartary to the westward as far as the 
Caspian sea, with tlie greater part of Little Buckharia, 
which then passed under the general name of Turkestan j 
was subject to Ghurkhan, Khurkhao, of Kaver Khan ^ 
to whom even the Gaznl monarebs are said to have 
been tributary. This Ghurkhan bad been prince of the 
Western Kitan or Lyau 5 who, driven out of Kitay by 
the king, settled in Little Buckharia, and the country 
to the north, where they founded a powerful state about 
the year 1124. 

Descent Thus the Moguls, properly so called, had but a very 
and birth extent of empire which could be called their own, 

of Temigw. they had any, when Temujin made his appear- 

ance. This hero is said by the Tartars to have been of 
divine origin, since his family could be traced no far- 
ther back than ten generations, the mother of whom 
was got with child by a spirit. The names and trans- 
actions of his predecessors are equally uncertain and un- 
important : he himself, however, was bom in the year 
1163, and is said to have come into the world with con- 
gealed blood in his hands *, from whence it was progno- 
sticated that be would be a great warrior, and obtain 
the victory over all his enemies. 

This prediction, if any such there was, Temujin 
most liti rally fulfilled. At the time of his fatber^s de- 
cease, his subjects amounted to between 30,000 and 
40,000 families *, but of these two-thirds quickly de- 
serted, and Temujin was left almost without subjects. 
When only 13 years of age, he fought a blood j battle 
against these revolters; but either was defeated, or gain- 
ed an indecisive victory y so that be remained in obscu- 
o ^7 longer. His good fortune at last be 

fefolted ^0 the friendship of Vang Khan, who ruled over 

subjects by a great number of Tartar tribes to the north of Kitay, 
means of and has been heard of under the name of Frester John 
Vang among the Europeans. This prince took Temujin un- 
der his protection *, and a re^llion being afterwards 
raised against himself, Temujin was made bis general, 
4 



and the khan was kept in possession of his throne ; soon 
after which Temujin subdued the tribes which had re-vl^l!lj 
volted from himself, treating them at the same time 
with the utmost barbarity. ^ 

This happened in the year 1201 } but Vang Khau,^^jj^ 
instead of continuing the irieiid of Teroujiu, now becaicetoiDn ju. 
jealous, and resolved to destroy him by treachery. With I mv tod 
this view he proposed a marriage between Temujio^s 
Juji and his own daughter, and another between 
jin^s daughter and his own son. Temujin was invited to 
the camp of Vang Khan, in order to celebrate this dou- 
ble marriage ^ but receiving intelligence of some evil 
intention against him, he excused himself to Vaug 
Kban^s messengers, and desired that the ceremony might 
be put off to some other time. 

A few days after the departure of these messengers, 

Badu and Kishlik, two brothers, who kept the horses 
of one of Vang Khan's chief domestics, came and in- 
formed Temujin, that the grand Khan finding he had 
missed his aim, w'as resolved to set out instantly, and 
surprise him next morning, before he could suspect any 
danger. Temujin, alarmed at this intelligence, quil- 
ted bis camp, in the night time, and retired with all bis 
people to some distance. He was scarce gone when 
Vang Khan's troops arrived, and discharged an incre- 
dible^ number of an'ows among the empty tents } but 
finding nobody there, they pursued Temujin in such 
haste that they fell into great disorder. In this con- 
dition they were suddenly attacked and routed by Te- 
mujiu 'y after which an open war with Vang Khan 
took place. 

- By this quarrel almost all the princes of TarUry,^L 
were put in motion, some siding with Temujin, 
others with Vang Khan. But at last fortune declared,]! 
in favour of the former ; Vang Khan was overthrown nits, 
in a battle, where he lost 40,000 men, and obliged to 
fly for refuge to a prince named Tayyan Khan^ vrho 
was Temujin 's father-in-law, and his own enemy, and 
by whom he was ungenerously put to death. Temu- 
jin immediately began to seize on his dominions, great 
part of which voluntarily submitted : but a confederacy 
was formed against him by a number of Vang Khan's 
tributaries, at the head of whom was Jamuka, a prince 
who had already distinguished himself by his enmity to 
Temujin \ and even Tayyan Khan himself was drawn 
into the plot, through jealousy of bis son-in-law's good 
fortune. But Temujin was well prepared ; and in the 
year 1 204 attacked Tayyan Khan, entirely routed bis 
army, killed bimself, and took Jamuka prisoner, whose 
head he caused instantly to be struck off ; after which 
he marched against the other tribes who bad conspired 
against him. Them he quickly reduced \ took a city 
called Kashiny where be put all to the sword who bad 
borne arms against him ^ and reduced all the Mogul 
tribes iu 1205. 

Temujin now, having none to oppose him, called a 
general diet, which be appointed to be held ou the fiist 
day of the spring 1 206 y that is, on the day in which 
the sun entered Aries. To this diet were' summoned 
all the great lords both Moguls and Tartars } and ia 
the mean time, to establish good order in the army, 
he divided bis soldiers into bodies of 10,000, 1000, 

100, and 10 men, with their respective oflicers, all 
subordinate to the generals, or those who commanded 
the bodies of 10,000 } and these were to act under hh 

own 
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yo^Is. OATH sons. On the day of holding the diet, the princes 
-nr^of the blood and great lords appeared dressed in white. 
Temujin dressed in the same manner, with his crown 
on his bead, sat down on his throne, and was compIi> 
mented by the whole assembly, who wished him the 
cootiooance of his health and prosperity. After this 
they confirmed the Mogul empire lo him and his 
successors, adding all those kingdoms which he had 
lubdsed, the descendants of whose vanquished khans 
were deprived of all right or title to them *, and after 
tills he was proclaimed emperor with much ceremony. 
During this inauguration, a pretended prophet declared 
that be came from God to tell the assembly, that from 
13 thenceforth Temujin should assume the name of Jenghi% 
moan K/ia/t, or the most Great Khan of khans; prophesying 
e^kof iill jjjg posterity should ^ khans from genera- 

tion to generation. This prophecy, which was no doubt 
owing to Temujin himself, had a surprising effect on 
bis subjects, who from that time coucluded that all the 
world belonged of right to them, and even thought it a 
crime against heaven for any body to pretend to resist 
them. 

Jenghiz Khan having now reduced under his subjec* 
tion all the wandering tribes of Moguls" and Tartars, 
began to think of reducing those countries to the south 
and south-west of his own, where the inhabitants were 
IT roach more civilized than his own subjects : and the 
ndci countries being full of fortified cities, he must of course 
expect to meet with more resistance. He began with 
' the emperor of Hya, whose dominions he invaded in 
J209, who at last submitted to become his tributary. 
But in the mean time Jenghiz Khan himself was sup^ 
posed to be tributary to the emperor of Kitay: who, hx 
1210, sent him an officer demanding the customary tri- 
bute. This was refused with the utmost indignation^ 
and a war commenoed, which ended not but with the 
dissolution of the empire of Kitay, as mentioned under, 
the article China. 

In the year 1216, Jenghiz Khan resolved to carry 
his arms westward, and therefore left his general 
Muchttli to pursue his conquests in Kitay. In his 
journey westward he overthrew an army of 300,000 
Tartars who had revolted against him ; and, in 1218, 
sent ambassadors desiring an alliance with Mohammed 
Karazm Shah, emperor of Gazna. His ambassador 
was haughtily treated ; however, the alliance was con-: 
eluded \ but soon after broken, through the treacheiy, 
as it is said, of the Karazmian monarch’s subjects. This 
brooght on a war attended with the most dreadful de- 
vastations,. amd which ended with the entire destruction 
of the empire of Karazm or Gazna, as related under^ 
the article Gazna. 

After the redaction of Karazm, part of the Moguls 
broke into Iran or Persia, where also they made large 
conquests, while others of their armies invaded Georgia 
and the countries to the west ^ all this time committing 
such enormities, that the Chinese historians say both 
men and spirits burst with indignation.. In 1225^ 
Jenghiz Khan returned to Hya, where he made war on 
the emperor for having sheltered some of bis enemies. 
The event was, that the emperor was slain, and his 
kingdom conquered, , or rather destroyed ) which, how- 
ever, was the last exploit of this most cruel conqueror, 
who died in 1 227, as he marched to complete the de- 
stmetion of the Chinese. 



The Mogul empire, at the death of Jenghiz Khan, itfognls. 
extended over a prodigious tract of country ; being — 
more than 1800 leagues in length from east to west, and ^ 
upwards of 1000 in breadth from north to south. 
princes, however, were still insatiable, and pushed OQp|j^ 
their conquests on all sides. Oktay was acknowledged 
emperor after Jenghiz Khan y and had under his imme- 
diate government Mogulestan (the country of the Mo- 
guls properly so calle^, Kitay, and the countries eas- 
ward to the Tartarian sea. Jagaty his brother govern- 
ed under him a great part of the western conquests. 

The country of the Kipjacks, and others to the east 
aud north-east, north and north-west, were governed 
by Batu or Patu the son of Juji, who had been killed 
in the wars ; while Tuli or Toley, another son of Jen- 

f hiz Khan, had Kborassan, Persia, and what part of 
ndia was conquered. On the east side the Mogul arms 
were still attended with success ^ not only the empire of 
Kitay, but the southern part of China, was conquered, 
as already related under that article, 24—42. On 
the west side matters continued much in the same way 
till the year 1254, when Magii, or Menkho, the fourth 
khan of the Moguls, (the same who was afterwards 
killed at the siege in China*), raised a great army, « See CbV 
which be gave to bis brother Hulaku or Hulagu, to ex-na,ll^ 38. 
tend his domiuions westward. In 1255, he entered 
Iran, where he suppressed the Ismaelians or Assassins, 
of whom an account is given under the article Assas- 
sins, and two years afterwards he advanced to Bagdad, 
which he took, and cruelly put the caliph to death, 
treating the city with no more lenity than the Moguls^ 
usually treated those which fell into their hands. Every Bagdad ra»- 
thing was put- to fire and sword ^ and in . the city aoil JQced. 
its neighbourhood the number of slain, it is said, 
amounted to 1,600,000. The next year be invaded 
Syria ; the city of Damascus was delivered up, and, as 
it made no resistance, the inhabitants were spared ^ but 
Aleppo being taken by storm, a greater slaughter ensued 
there than bad taken place at Bagdad^ not even the 
children in their cradles being spared. Some cities of 
tills country revolted the next year, or the year after *y 
but falling again into the ban4(s of the Moguls, they 
were plundered, and the inhabitants butchered without 
mercy, or carried into slavery. 

Hulaku died in 1264, and at his death we may fix 
the greatest extent of the Mogul empire. It now com-t 
prehended the whole of the continent of Asia, except- 
ing part of Indostan, Siam, Pegu, Cochin China, and 
a few of the countries of Lesser Asia, which had not 
been attacked by them ^ and during all these vast con- 
quests no Mogul army had ever been conquered, ex- 
cept one by Jaloloddin, as mentioned under the article 14 
GaznA.— From this period, hoivever, the emphre bc-B begini to- 
gan to decline. The ambition of ’ the khans having**®*^** 
prompted them to invade the kingdoms of Japan and 
Cochin China, they were miserably disappointed in their 
attempts, and lost a great number of men. The same 
bad success attended them in Indostan ^ and in a short 
time this mighty empire broke into several smaller ones. . 

The governors of Persia being of the family of Jenghiz 
Khan, owned no allegiance to any superior y those of. 

Tartary did the same. The Chinese threw off the 
yoke and thus the continent of Asia wore much the 
same face that it bad ddne before Jenghiz Khan began 
bis conquests. 
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Moguls. The successors of Hulaku reigned in Persia till the 
T year 133 c j but that year Abusaid Khan, the eighth 
from Hulaku, dying, the affairs of that country fell 
into confusion for want of a prince of the race of 
Jenghiz Khan te succeed to the throne. Tlie empire, 
therefore, was divided among a great number of petty 
princes who fought against each other almost without 
intermission, till in the year 136^ Timur Bek, or Ta- 
Tameriaae merlanc, one of these princes, having conquered a num* 
crowned i>er of others, was crowned at Balkh, with the pom- 
® pou8 title of Saheb Karan ; that is, the emperor of 
the age, and the conqueror of the world.’’ As be had 
just before taken that city, and destroyed one of bis 
most formidable rivals who had shut himself up in it, 
the new emperor began his reign with beheading some 
of the inhabitants, imprisoning others, burning their 
houses, and selling the women and children for slaves. 
In 1370 he crossed the Sihun, made war on the Getes, 
Becomes a ^od attacked Karazm. Next year he granted a peace 
great con- to his enemies ; but two years after, be again invaded 
qoeror. country of the Getes, and by the year 1379 had 

fully conquered that country as well as Korazan \ and 
from that time he continued to extend his conquests in 
much the same manner as Jenghiz Khan had done, 
though with less cruelty. — In 1387 he had reduced Ar- 
menia, Georgia, and all Persia^ the conquest of which 
last was completed by the reduction of Ispahan, 70,ocx) 
of the inhabitants of which were slaughtered on ac- 
count of a sedition raised by some rash or evil disposed 
persons. 

After the reduction of Persia, Timur turned his 
arms northward and westward, subduing all the coun- 
tries to the Euphrates. He took the city of B^dad \ 
subdued Syria ^ and having ravaged great part of Rus- 
InvadL Persia in 1396, where he splendidly 

and con- his whole army. In 1398 he invaded Indos- 

qners Indo- crossed the Indus bn the 1 7th of September, redu- 
a»uii. ced several fortresses, and made a vast number of cap- 
tives. However, as he was afraid that, in case of any 
emergency, these prisdtiers might take part with the 
enemy, he gave orders to his soldiers to put all their In- 
dian slaves to death ; and in consequence of this inhu- 
man order, more than 100,000 of these poor wretches 
were slaughtered in less than an hour. 

In the beginning of the year 1 399 Timur was met 
by the Indian army \ whom, after a desperate battle, he 
defeated with great slaughter, and soon after took the 
city of Delhi the capital of the country. Here he seat- 
ed himself on the throne of the Indian emperors, and 
here the sharifs, kadis, the principal inhabitants of the 
city, came to make their submission, and begged for 
• mercy. The tame elephants and rhinoceroses likewise 
were brought to kneel before him as they had been ac- 
customed to do to the Indian emperors, and made a 
great cry as if they implored his clemency. These war 
elephants, 120 in number, were, at his return, sent to 
Samarcand, and to the province where bis sons resided. 
After ^his, at the request of the lords of the court, Ti- 
mur made a great feast ^ at which he distributed pre- 
18 sents to the princes and principal officers. 

Delhi at this time consisted of three cities, called 
*Scyrf, Old Delhiy and Jehm VenaJu Seyri was sur- 
and the in- rounded with a wall in form of a circle. Old Delhi 
habitants was the same, but much larger, lying south-west of the 
rfa^hter- other. These two parts were joined on each side by 
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a wall : and the third, lying between them, was called 
Jehan Penah^ which was larger than Old Delhi. Pe- 
nah had ten gates j Seyri had seven, three of which 
looked towards Jehan Penah^ this last had 13 rates, 
six to the north-west, and seven to the south-east. Every 
thing seemed to be in a quiet posturej when, on the 
1 2th of January 1 399, the soldiers of Timor bein^ as- 
sembled at one of the gates of Delhi, insulted the inha- 
bitants of the suburbs. The great emirs were ordered 
to put a stop to these disorders \ but their endeavours 
were not effectual. The sultanas having a curiosity to 
see the rarities of Delhi, and particularly a famous pa- 
lace adorned with 1000 pillars, built by an ancient 
king of India, went in with all the court \ and the gate 
being on that occasion left open for every body, above 
1 5,OOQ soldiers got in unperceived. But there was a 
far greater number of troops in a large place between 
Delhi, Seyri, and Jehan Penab, who committed great 
disorders in the two last cities. Tliis made f lie inhabi- 
tants in despair fall on them ^ and many, setting fire to 
their booses, burnt their wives and children. The Mi- 
dlers seeing this confusion, did nothing but pillage the 
houses 5 while the disorder was increased by the admis- 
sion of more troops, who seized the inhabitants of the 
neighbouring places who had fled thither for shelter. 
The emirs, to put a stop to this mischief, caused the 
gates to be shut : but they were quickly opened by the 
soldiers within, who rose in arms hgainst their officei^ \ 
so that by the morning of the 1 3th the whole army was 
entered, and this great city was totally destroyed. Some 
soldiers carried out 1 50 slaves, men, women, and chil- 
dren \ nay, some of their boys had 20 slaves a piece to 
their share. The other spoils, in jewels, plate, and ma- 
nufactures, were immense \ for the Indian women and 
girls were adorned with precious stones, and bad brace- 
lets and rin^ on their bands, feet, and even toes, so 
that the soldiers were loaded with them. On the ijtb, 
in Old Delhi, the Indians retired into the great mosque 
to defend themselves ; but being attacked by the Tar- 
tars they were all slaughtered, and towers erected with 
their heads. A dreadiul carnage now ensued through- 
out the whole city, and several days were employed be- 
fore the inhabitants could be made to quit it entirely ^ 
and as they went, the emirs took a number of them for 
their service. The artisans were also distributed among 
the princes and commanders \ all but the masons, wbo 
were reserved for the emperor, in order to build biro a 
spacious stone mosque at Samarcand. 

After this terrible devastation, Timur marched into 
the different provinces of Indostan, everywhere defeat- 
ing the Indians who opposed him, and slanghterinv the 
Ghebrs or worshippers of fire. On the 25th of March 
he set out on his return, and on th^ 9th of May tr* 
rived at Samarcand. In a few months after bis arrival, 
he was obliged to undertake an expedition into Persia, 
where affairs were in the utmost disorder on account of 
the misconduct of his son, whom he had appointed so- 
vereign of that empire. Here Timur soon settled mat- 
ters ; after which he kgain set out on an expedidon 
westward, reduced many places in Georgia which had 
not submitted before, and invaded and conquen d 
ria. At the same time be quarrelled with Bajazet 
Turkish sultan, then busied in an enterprise 
Constantinople, in which he would probably bare 
ceeded bad not Timur interposed. The cause of thh^^ 

quairel 
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qutrrel at first was, that Bajazet had demanded tribute 
a prince who was under Timur's protection, and 
is said to have returned an insulting answer to the Tar* 
tar ambassadors who were sent to him on that account. 
Timur, howeTer, who was an enthusiast in the cause of 
Mahometanism, and considered Bajazet as engaged in 
the cause of heaven when besieging a Christian city, 
was very unwilling to disturb him in so pious a work ^ 
aad therefore undertook several expeditions against the 
princes of Syria and Georgia, in order to give the 
Turkish monarch time to cool and return to reason. 
Among other places, he again invested the city of Bag* 
dad, which had cast ofif its allegiance to him *, and hav- 
ing taken it by storm, made such a dreadful massacre of 
the inhabitants, that 1 20 towers were erected with the 
heads of tlie slain. In the mean time Bajazet cooti* 
Boed to give fmh provocation, by protecting one Kara 
Yusef a robber, who bad even insulted the caravan of 
Mecca ; so that Timur at length resolved to make war 
upon him. The sultan, however, foreseeing the dan- 
ger of bringing such a formidable enemy against him- 
self, thought proper to ask pardon, by a letter, for what 
was past, and promise obedience to Timur's will for the 
future. This embassy was graciously received ^ and Ti- 
Riur returned for answer, that he would forbear hostili- 
ties, provided Bajazet woold either put Kara Yusef to 
death, send him to the Tartar camp, or expel him out 
of bis dominions. Along with the Turkish ambassadors 
he sent one of his own telling Bajazet that be would 
march into the confines of Anatolia, and there wait his 
final answer. 

Though Bajazet had seemed at first willing to come 
to an agreement with Timur, and to dread his superior 
power ; yet he now behaved in such an unsatisfactory 
manner, that the Tartar monarch desired him to pre- 
pare for war ; upon which he raised the siege of Con* 
^ ftantinople, and having met Timur with an army grdut- 
J^ly inferior to the Tarta^ was utterly defeated and ta- 
ken prisoner. According to some accounts, he was 
L treated with great humanity and honour ; while others 
inform us, that he was shut up in an iron cage, against 
which be dashed out his brains the following year. At 
any rate, it is certain that he was not restored to liberty,, 
but died in confinement. 

This victory was followed by the submission of many 
places of the Lesser Asia to Timur ^ the Greek em- 
peror owned himself his tributary, as did also tlie sultan 
•f ^§7?^ After this Timur once more returned to 
Georgia, which he cruelly ravaged after which be 
marched to Samarcand, where he arrived in the year 
X405. Here, being now an old mau, this mighty con- 
queror began to look forward to that state which at one 
time or other is the dread of all living creatures i and 
Timur, hi order to quiet the remorses of bis own con- 
science, came to the following curious resolution, which 
he oommuoicated to his intimate friends ^ namely, that 
** as the vast conquests be had made were not obtained 
without 9 ome vniencff which had occasioned the de- 
atmetion of a great number of God's creatures, he was 
I resolved, by way of atonement for his past crimes, to 
I U perform some good action *, namely, to make war on 
'kscitbe infidels, and exterminate the idolaters of China." 
J^This atonement, however, he did not live to accom- 
g. plish ; for be died the same year of a burning fever, in 
the 7 1st year of bis age and 36th of bis reign. . 
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On the death of Timur, his empire fell immediately Moguls 
into great disorder, and the civil wars continued for ? 
five or six years j but at last j^ace was restored, by the , 

settlement of Shah Rukb, Timur’s son, on the throne. ’ ' 

He did not, however, enjoy the empire in its full ex- 
tent, or indeed much above one half of it ; having only 
Karazm, Khorassan, Kandahar, Persia, and part of 
Hindoetan. Neither was he able, though a brave and 
warlike prince, to extend his dominions, though he 
transmitted them to his son Utug Beg. He proved a 
wise and learned monarch \ and is famous for the astro- 
nomical tables which he caused to be composed, and 
which are well known at this day. He was killed in 
1448 by bis son Abdollatif, who six months after was 
put to death by his own soldiers. After the death of 
Abdollatif, Abdollah, a grandson of Shah Rukb, sei> 
zed the throne ^ but, after reigning one year, was ex* 
polled by Abusaid Mirza, the grandson of Miran Shah 
the son of Timur. His reign was one continued scene 
of wars and tumults ^ till at last he was defeated and 
taken prisooer by one Hassan Beg, who put him to 
death in 1468. From this time we may look upon the 
empire of Timur as entirely dissolved, though his de^ 
scendants still reigned in Persia and Indostan, the lat- 
ter of which is still known by tlie name of the MoguPs 
empire. 

On the death of the above-mentioned monarch, his Hiitory of 
son Babr or Babor succeeded him, bat was soon driven Hindottaik> 
out by the Usbeck Tartars ; after which he resided some 
time in Gazna, whence be made incursions into H indo- 
stan, and at length became master of the whole empire, 
excepting the kingdoms of Dekan, Guzerat, and Ben- 
gal. — For the transactions subsequent to this period, see 
Hikdostan and India. 

MOHAIR, in commerce, the hair of a kind of goat 
frequent about Angora in Turkey } the inhabitants of 
which city are all employed in the manufacture of cam- 
blets made of this hair. 

Some give the name mohair to the camblets or stuffs 
made of this hair \ of these there are two kinds \ the 
one smooth and plain, the other watered like tabbies : 
the difference between the two only consists in this, that 
the latter is callendered, the other not. There are also 
mohairs both plain and watered, whose woof is of woo), 
cotton, or thread. 

Mohair Shelly in Conchohgy^ a name given to a 
species of voluta, which seems of a closely and finely 
reticulated texture, and resembles on the surface a piece 
of mohair or a very close silkwomv's web. 

MOHAWK, a river of North America, which rises 
near lake Oneida, and runs a south-east course of about 
130 miles to its junction with tbe Hudson, 8 miles above 
A^any, in tbe state of New- York. ' 

Mohawks. See Muck. 

MOHILA; or Moelia, one of the Comora islands 
in tbe Indian sea, between tbe north end of Madagascar 
and the continent of Africa. The inland parts are 
mountaktoas and woody v but the lands adjoining to tbe 
sea are watered by several fine streams. Tbe island 
abounds with ppovisions of all kinds ^ and the East In- 
dia ships of different nations sometimes touch here for 
refreshment. 

MOHILOF, a large and strong city of Russian ' 

Poland, in the province of Lithuania. It is well built, 
populous, and has a considerable trade. Near this 

place 



[ 303 1 



Digitized by v^ooQle 




M O I C 304 ] MOL 



^ Swedes obtained a great Tjctoiy over the 
H Russians in 1707. Lat. 53. 50. Long. 30. 14. 

Ms ivre. ^ MOIDORE, a Portuguese gold coin, value ll. 7s. 

» sterling. 

MOIETY (^Medictas)^ the half of any thing. 

MOIRA, a town of Irdand, in the county of Down 
and province of Ulster, 69 miJes from Dublin \ noted 
for iU liuen manufacture. It gives title of earl to the 
family of Rawdon. 

MOISTURE. See Humidity. ^ 

The moisture of the air has considerable effects on 
the human body. For the quantity and quality of the 
food, and the proportion of the meat to the drink, be* 
ing given, the weight of a human body is less, and con* 
sequently its discharges greater in dry weather than in 
wet weather ; which may he thus accounted for : the 
moisture of the air moistens the fibres of the skin and 
lessens perspiration by lessening their vibratory motion. 
When perspiration is thus lessened by the moisture of 
the air, urine indeed is by degrees increased, but not 
equally. Hence, according to Dr Bryan Robinson, 
we learn, that to keep a body of the same weight in 
wet weather as in dry, either the qiumtity of food 
must be lessened, or the proportion of the meat to the 
drink increased ; and both these may be done by les* 
sening the drink without making any change in the 
meat. 

The instrument used for determining the degree of 
moisture in the air, is called an hygnmeter. See Hy- 
CROMYTER. 

MOIVRE, Abraham, a learned mathematician, 
was bom at Vitri in Champagne, in France, 1667, 
where bis father was a surgeon. At the revocation 
of the edict of Nantes, he came to England. Before 
he left France, be had begun the study of mathema- 
tics and having perfected himself in that science in 
Loudon, he was obliged, by necessity, to teach it. New- 
ton^s Prinetpia^ which accidentally fell into his hands, 
showed him bow little progress be bad made in a science 
of which he thought himself master. From this work 
he acquired a knowledge of the geometry of infinites 
with as great facility as be had learned the. elementary 
geometry \ and in a short time he was fit to be ranked 
with the most celebrated mathematicians. *His success 
in these studies procured him a seat in the Royal Society 
of London and in the Academy of Sciences at Paris. 
His merit was so well understood in the former, that be 
was thought capable of deciding in tbe famous dispute 
between Leibnitz and Newton concerning the differen- 
tial calculus. — He published a Treatise on Chances in 
17389 another on Annuities in 175a} both ex- 
tremely accurate. The Philosophical Transactions con- 
tain many interesting memoirs of his composition.-— 
Some of them treat of the method of fliixions y others 
are on the lunula of Hippocrates ; others on physical 
astronomy, in which be resolved many important pro- 
blems } and others, in short, on the analysis of tbe 
games of chance, in which be followed a difTerent 
course from that of Montmort. Towards the close of 
his life he lost his sight and hearing ^ and the demand 
for sleep became so ipeat that he required 20 hours of 
it in a day. He died at London, 1754, aged 87. 
His knowledge was not confined to mathematics \ bat 
'ke retained to the last a taste for polite literature. He 
was intimately acquainted with the best authors of anti- 



quity \ and he was firequently consulted about difficult Mslfw 
passages in their works. Rabelais and Moliere were | 
his favourite French authors : he had them by heart *, 
and be one day observed to one of bis acquaintance, ’ ^ 
** that he would rather have been Moliere than New- 
ton.*’ He recited whole scenes of the Misant/iropc^ with 
that delicacy and force with which be remembered to 
have beard them recited at Paris 70 years before, by 
Moliere’s own company. The character indeed was 
somewhat similar to his own. He judged severely of 
mankind \ and could never conceal his dbgust at the 
conversation of a.fbol, or hie aversion to cunning aqA 
dissimulation. He was free from the afiectatioD of sci- 
ence, and no one could know him to be a mathemati- 
cian but from the accuracy of his thoughts. Hi& con- 
versation was general and instructive. Whatever he 
said was well digested and clearly expressed. His style 
possessed more strength and solidity ihsin ornament and 
animation ; but he was always correct, and he bestowed 
as much pains on his sentences as on bis calculations. 

He could never endure any bold assertions or indecent 
witticisms against religion. 

MOLA, an ancient town of Italy, in tbe kingdom 
of Naples, and in the Terra di Lavoro, where they in- 
tend to show the ruins of Cicero’s house. It is seated 
on the gulf of Venice, in £. Long. 17. 50. N. Lat. 

4 *- 5 - 

AioLJ Salsa (Salt Cake), in antiquitv, was barley 
parched, and afterwards ground to meal or floor, then 
mixed with salt and frankbeense, with tbe addition of 
a little water. Thus prepared, it was sprinkled b^ 
tween tbe boms of tbe victim before it wns killed b 
sacrifice. This act was called immolaiiOf and was co^ 
mon to tbe Greeks as well as Romans ^ with this dif> 
Terence, that tlie mola of the Romans was of wheat. 

The Greeks called it vAs or «A«xv 7 s- 

MOLARES, or Dentes Molares, in Jim/omy, 
tbe large teeth, called in English the grinders. See 
Anatomy Index. 

MOLASSES, or Molosses. See Molosses. 

MOLDAVIA, a province of Turkey 10 Euiope, 
bounded on tbe north-east by tbe river Niester, wbieb 
divides it from Russia \ on tbe east, by Bessarabia > 
on the south, by Walachia and on tbe west, by Tran- 
sylvatiia. It is 240 miles in length, and 150 b breadth. 

It has a good air and firoitful soil, producbgcom, winc^ 
rich pastures, a good breed of horses, oxen, sheep, plcn- 
ty of game, fish, fowl, honey, wax, and all European 
fruits. Its principal rivers are the Danube, Niester, 

Pruth, Bairdalacli, and Sereth. The inhabitants m 
Christians of tbe Greek church, and Jassy is tbe prin- 
cipal town. It has been tributary to tbe Turks siim 
the year 1574 > who appoint a prince who is a native 
of the country, but have no regard to his being of the 
principal families. Tlie prince is called Hospodar. 

The province pays a large. yearly tribute to the Turk- 
ish government besides raising a great body of hone 
at its own expenoe. 

MOLE, a river b Surry, which has taken its uanw 
from running under ground. It first disappears at Box- 
bill, near Darking, in the county of Surry, and emerge* 
agab near Leatherhead* 

* Mole. See Talpa, Mammalia Indes; and for 
methods of destroying, see Vermin, Destruetiom 0/. 

Mole, b ihdtetfery^ a mass of flesby matter, of a 

sphcricsl 
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cal figure, generated in the nteros, and sometimes profession. From a strong attachment to the drama, Molicrc 
Len for a child. See Midwifsrt. his whole study and application were directed to the || 

L£, or Mark, See NiEVUS. stage, and he continued till his death to eahibit plays, Mollugo. 

LE, in Arckttectvre^ a massive work formed of which were greatly applauded. It is said the first mo- " 
itones laid in the sea by means of coffer dams, ex- tive of his going upon the stage was to enjoy the com- 
t either in a right line or an arch of a circle, be- P^oy of an actress for whom he had contracted a vio- 
port, which it serves to close ; to defend the ves- lent fondness* His comedies are highly esteemed. And 
it from the impetuosity of the waves, and to pre- it is no wonder he so justly represented domestic feuds, 
le passage of ships without leave. Thus we say and the torments of jealous husbands, or of those who 
le of the harbour of Messina, &c. have reason to be so ^ for it is asserted that no man ever 

UC is sometimes also nseil to signify the harbour experienced this more than Moliere. His last comedy 

was Lt Malade Imaginaire^ which was brought on 'the 
L£, (mo/in), among the Romans, was also used in 1673^ and IVloliere died on the fourth night 

Lind of mausoleum, built in manner of a round of its representation ; some say in acting the very part 
on a square base, insulate, encompassed with of the pretended dead man, which gave some exercise 
8, and covered with a dome. — ^The mole of the for the wits of the time *, but according to others he 
ir Adrian, now the castle of St Angelo, was the died in his bed that night, from the bursting of a vein' 

>t and most stately of all the moles. It was in his lungs by coughing. The king, as a last mark 
d* with a brazen pine apple, wherein was a gold- of hu favour, prevailed with the archbishop of Paris to 
containing the ashes of the emperor. suffer him to 1^ buried iu consecrated ground j though 

Cricket^ See Gryllotalpa, Entomology he bad irritated the clergy by his Tartuff, The most 

esteemed editions of bis works are that of Amsterdam, 

.E Hills, These little hillocks of earth are a very 5 vols. i imo, 1699 } and that of Paris, 6 vols* qto, 1734. 

rejudice to the pasture lands, not only in wasting MOLINISTS, in ecclesiastical history, a sect iu the 
b of the land as they cover, but in obstructing Romish church, who follow the doctrine and sentiments 
the in mowing. In the west of England they of the Jesuit Molina, relating to sufficient and efficaci- 
eculiar instrument for the breaking up of these, oos grace. He taught that the operations of divine 
fiat board, very thick, and of aboot eight inches grace were entirely consistent with the freedom of hu- 
leter, into which there is fastened a perpendicn- -man will ^ and he introduced a new kind of hypothesis 
die of three or four feet long. It has four broad to remove the difficulties attending the doctrines of 
arp iron teeth at the front, which readily cut predestination and liberty, and to reconcile the jarring 
I the hill, and spread the earth it consistsl of } opinions of Augustines, Thomists, Semi-Pelagians, au^ 
lind there is a large knob, proper for breaking other contentious divines. He affirmed that the de- 
ls with, if there are any. Some use a spade, or cree of predestination to eternal glory was founded up- 
ommon instrument, in the place of this, but not on a previous knowledge and consideration of the merits 
• There is, however, a much better instrument of the elect ^ that the grace, from whose operations these 
an this, for destroying these hills, where they merits are derived, is not efficacious by ifSHiwn intrinsic 
^ery great numbers. This is a kind of horse ma- power only, but also by the consent of our own will, and 
it has a sharp mm aboot three feet over, and because it is administered in those circumstances, in which 
strong back.— It is about four or five inches the Deity, by that branch of his knowledge which is 
and has two long handles for a liorse to be bar- called scientia media^ foresees that it will be efficacious, 
to, and a cross bar of iron to strengthen it at the The kind of prescience, denominated in the schools sci- 
of the handles, reaching from the one handle to eniia media, is that foreknowledge of future contingents 
er. The middle of this cross bar is famished that arises from an acqnatntaoce with the nature and 
le, two, or more sharp pieces of iron like small (acuities of rational beings, of •the circumstances iu 
ihares, to cut the mole bills into two, three, or which they shall be placed, of the objects that shall 
srts. The iron behind is of a semicircolar ft- be presented to them, and of the influence which 
A single horse h harnessed to this machine, and their circumstances and objects must have on their ac- 
mist be employed to drive it, and a mao to hold tions. 

tde it ; the sharp irons or shares are the first MOLINOSISTS, a sect among the Romanists, who 
that meet the hill, they run through it, break adhere to the doctrine of Molinos. These are the same 
are, and cut it into several parts *, and the circu- with what are otherwise called Qtife/esto, whose chief 
following immediately behind them, cuts up the principle was, that men ought to annihilate themselves 
fy the roots, and leaves the land level. This in order to be united to Cod, and afterwards remain in 
lent will destroy as many mole bills in one day quietness of mind, without being troubled for what 
mmon labourer can do in ^ight, and would be of shall happen to the body. Molinos, the autlior of those 
eat advantage io the kingdom if brought into opinions, was a' Spanish priest, and was bom in 1627. 
use. His 68 propositions were examined in 1687 by the 

LIERE, John Baptist, a celebrated French pope and inquisitors, who decreed that his doctrine was 
in and dramatic writer, whose true name was false and pernicious, and that his lawks should bobum- 
iin, which for some reason he changed to that of ed. He was forced to recant his errors publicly in the 
He was the sondfa valet deebambre, andwas Dominican church, and was condemned to perpetual 
Paris about the year 1620. He went through imprisonment. He was then 60 years old, and had 
)y of the classica under the Jesuits in the college been spreading his doctrine 22 years before. He died 
moot, and was ^designed for tbe bar ; but at his in 'prison in i6c^. ^ 

; the law schools, he made choice of the actor's MOLLUGO, African Crxgkweed a genus of 
Fart 1. t Q ^ . plants 
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MonQgo plants belonging to the triandna class, and in the na- 
li tural method ranking under the 22 d onler, CaryophyUei. 

Molos^er. ggg Botany Index. 

' MOLLUSCA, in the Linnsean system, one of the 
orders of vermes or worms. Tliese are simple naked 
animals, not included in a shell, hut furnished with 
limbs. Sec Helminthology Index. 

MOLOCH, a false god of the Ammonites, who de« 
dicated their children to him, by making them ** pass 
through the fire,” as the Scriptures express it. There 
are various opinions concerning this method of conse- 
cration. Some think, the children leaped over a fire 
sacred to Moloch \ others, that they passed between 
two fires ; and others, that they were really burnt in 
the fire, by way of sacrifice to this god. There is foun- 
dation for each of these opinions. For, first, it was usual 
among the pagans to lustrate or purify with fire j and, 
in the next place, it is expressly said, tbat the inha- 
bitants of Sepharvairo burnt tbeir children in the fire 
to Anamelech and Adramelech \ much such deities as 
Moloch of the Ammonites. 

Moses, in several places, forbids the Israelites to de- 
dicate their children to this god as the. Ammonites did, 
and threatens death and utter extirpation to such per- 
sons as were guilty of this abominable idolatry And 
there is great probability that the Hebrews were much 
addicted to the worship of this deity : since Amos, and 
after him St Stephen, reproaches them with having 
carried along with them into the wilderness the taber- 
nacle of their god Moloch. 

Solomon built a temple to Moloch upon the mount 
•of Olives \ and Manasseh, a long time after, imitated 
his impiety, by making his son pass through the fire 
in honour of Moloch. It was chiefly in the valley of 
Tophet and Hinnom, to the east of Jerusalem, that the 
Israelites paid their idolatrous worship to this false god 
of the Ammonites. 

There are various sentiments concerning the relation 
which Moloch had to the other pagan divinities. Some 
believe he was the same with Saturn, to whom it is 
well known that human sacrifices were offered. Others 
suppose him to be Mercury \ others, Mars \ others, Mi- 
thras ; and others, Venus. Lastly, Others take Moloch 
to be the sun, or the king of heaven. Moloch was 
likewise called Milcom ; as appears from what is said 
of Solomon, that he went after Ashtaroth the abominar 
tion of the Zidonians, and Milcom the abomination of 
the Ammonites. 

MOLOSSES, Molasses, or Mektsses^ that gross 
fluid matter remaining of sugar after refining, and which 
no boiling will bring to a consistence more solid than 
that of syrup j hence also called syrup of sugar. 

Properly, molosses are only the sediment of one kind 
of sugar called chyprcy or brown sugar, which is the re- 
fuse of other sugars not to be whitened or reduced into 
loaves. 

Molosses are much used' in Holland for the prepara- 
tion of tobacco, and also among poor people instead of 
sugar. There is a kind of brandy or spirit made of 
molosses ^ but by some held exceedingly unwholesome. 
See below. 

Artificial Molosses. There has been found a me - 
thod of making molosbcs from apples without the ad- 
dition of sugar* The apple that succeeds best in this 
Ojpetatioo is a summer sweeting of a. middle size, plea* 



sant to the taste, and so full of juice that seven basleU 
will yield a barrel of cyder. 

The manner of making it is this : the apples are to 
be ^ound and pressed, then the juice is to be boiled 
in a large copper, till three quarters of it be evapora- 
ted : this will be done with a moderate fire in about six 
hours, with the quantity of juice above mentioned; by 
this time it will be of the consistence and taste as well 
as of the colour of molosses. 

This new molosses serves all the purposes of the com- 
mon kind, and is of great use in preserving cyder. Two 
quarts of it put into a barrel of racked cyder, will pre- 
serve it, and give it an a^eable colour. 

The invention of tliis kind of molosses was owing to 
Mr Chandler of Woodstock in New England, who liv- 
ing at a distance from the sea, and where the com- 
mon molosses was very dear and scarce, provided thb 
for the supply of his own family, and introduced tk 
practice among people of the neighbourhood. It is 
to be observed, that this sort of apple, the sweeting, is 
of great use in making cyder ; one of the very best 
kinds we know being made of it. The people in New 
England also feed their hogs with the fallings of tbeir 
orchards of these apples ; and the consequence of this 
is, that their pork is the finest in the world. 

Molosses Spirit ; a very clean and pure spirit, mneh 
used in England, and made from molosses or commoa 
treacle dissolved in water, and fermented in the same 
manner as malt or the common malt spirit. See Di- 
stillation. 

MOLOSSI, a people of Epirus, who inhabited 
that part of the country which was called Molossia^ or 
Molossus^ from King Molossus, a son of Pyrrhus and 
Andromache. This country had the bay 01 Ambrada 
on the south, and the country of the Perrhsebeans on 
the east. The dogs of the place were famous, and re- 
ceived the name of Molossi among the Homans. Do- 
dona was the capital of the country, according to some 
writers. Others, however, reckon it as the chief dty 
of Thesprotia. 

MOLOSSUS, in the Greek and Latin poetry, a 
foot consisting of three long syllables.^ As audin\ can- 
tahant^ virtutem. 

It takes its name either from a dance in use among 
the people called Molossi or Hpirotce ; or fnim the temple 
of Jupiter Molossus, where odes were sung, in which 
this foot had a great share ^ or else because the maKh 
of the Molossi, when they went to the combat, was 
composed of these feet, ur had the cadence tbereof- 
Tbe same foot was also called among the andeots, 
VertumnuSy extensipes^ hippius^ ct canmus. 

MOLUCILLA, a genus of plants belonging to the 
didynamia class, and in the natural meth^ ranking 
under the 4 2 d oHer, VerticillatiB. See Botaky Index. 
MOLTEN-grease. See Farriery, N® 499. 

MOLUCCA Islands, lie in the East Indian sea 
under the line; of which there are five principal, name- 
ly, Ternate, Tydor, Macbian, Motyr, and Bacbian. 
The largest of them is hardly 30 miles in circumfe- 
rence. They produce neither com, rice, nor cattk, 
except goats : but they have oranges, lemons, and 
other fruits ; and are most remarkable for spices, espe- 
cially cloves. They have large snakes, which are not 
venomous, and very dangerous land crocodiles.- At 
present they have three ^ngs; and the Dutch, who 
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locses are very strong here, keep out all other European na- 
R tioDS, being jealous of their spice trade. The religion 
is idolatry j but there are many' Mahometans. They 
discovered by the Portuguese in 1511, who settled 
upon the coast ; but the Dutch drove them away, and 
are now the masters of all these islands. 

MOLWITZ, a town of Silesia,' in the province of 
Grotska, remarkable for a battle gained by the Prus- 
sians over the Austrians in 1741. £. Long. 16. 45. 

N. Lat. 50. 26. 

MOLY. The name of this plant is rendered fa- 
mous by Homer : and hence has been much inquired 
into, as to its true sense, by the botanists of almost all 
times. The old interpreters of Homer explain this 
word by the wild rue and the only reason for 
this is, that at some time, probably long after the 
days of Homer, the people of Cappadocia called the 
wild me mo/y. But this plant is wholly different from 
the moly of Homer, which Theophrastus affirms 
grew in his time in Arcadia in great plenty, and had 
a round bulbous root like an onion, and long and 
grassy leaves like the squill. On the whole, the moly 
of Homer seems to have been a species of allium or 
garlic. 

MOLYBDENA, a metal. See Chemistrt and 
Mineralogy Index, 

MOMBAZA, or Monbaza, a town of Africa, in 
an island of the same name, with a castle and a fort} 
seated on the eastern coast, opposite to the country of 
Mombaza in Zanguebar, 75 miles south of Melinda, and 
subject to Portugal. £. Long. 39. 30. S. Lat. 3. 15. 

Mombaza, a country of Afriqa in Zanguebar, sub- 
ject to the Portugese, fmm whence they export slaves, 
gold, ivory, rice, flesh, and other provisions, with 
which they supply the settlements in Brasil. The king 
of this country being a Christian, bad a quarrel with the 
Portnguese governor, took the castle by assault in 1631, 
turned Mahometan, and murdered all the Christians } but 
in 1729 they became masters of the territory again. 

MOMENT, in the doctrine of time, an instant, or 
the most minute and indivisible part of duration. 

MOMENTUM, in Mechanics^ signifies the same 
with impetus, or the quantity of motion iii a moving 
body } which is always equal to the quantity of matter 
multiplied into the velocity; or, which is the same 
tbiog, it may be considered as a rectangle under the 
quantity of matter and velocity. See Mechanics. 

MOMOBDICA, Male Balsam Apple ; a genus 
of plants belonging to the monoecia class ; and in the 
natural method ranking under the 34th order. Cucurbit 
tace^e. See Botany Index. 

MOMUS, in fabulous history, the god of raillery, 
or the jester of the celestial assembly, and who ridi- 
culed both gods and men. Being chosen by Vulcan, 
Neptune, and Minerva, to give liis judgment concern- 
ing their works, he blamed them all : Neptune for not 
m^ng his hull with horns before his eyes, in order 
that be might give a surer blow ; Minerva for building 
a house that could not he removed in case of bad 
neigbhonrs ; and Vulcan, for making a man without 
a window in his breast, that his treacheries might be 
seen. For his free reflections upon the gods, Momus 
was driven from heaven. He is generally represented 
faisiog a mask from his face, and holding a small figure 
h) his band. 
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MONA, in Ancient Geography^ two islands of this Mona 
name in the sea lying between Britain and Ireland. |) 

The one described by Caesar, as situated in the middle Monarchy. 
passage between both islands, called Monaeeda (Ptole- ’ 
my) } Monapia^ or Monabia (Pliny), is supposed to he 
the isle of Man. — Another Mona (Tacitus) ; an island 
more to the south, separated from the coast of the Or- 
dovices by a narrow strait. The ancient seat of the 
Druids. Now called Anglesey^ the island of the An- 
gles or English. 

Mona, an island of the Baltic sea, south-west of the 
island of Zealand, subject to Denmark. £. Long. 12. 

30. N. Lat. 55. 20. 

Mona. ^ Inchcolm. 

MONACA, a small hut handsome and strong town 
of Italy, in the territory of Genoa, with a castle, cita- 
del, and a good harbour. It is seated on a <^ntg^ rock, 
and had its own prince, under the protection of France. 

It was united to France early in the Revolution, but 
its independence was restored by the peace of Paris in 
1814. £. Long. 7. 23. N. Lat. 43. 48. 

MONAD. See Leibnitzian Fhilosopky, 
MONADELPHIA, (from /mmc, akme^ and 
a brotherhood a single brotherhood The name 
of the 16th class in Linnaeus’s sexual system, consisting of 
plants with hermaphrodite flowers ; in which all the sta- 
mina are united below into one bo^ or cylinder, through 
which passes the pistillum. See Botany Index. 

MONAGHAN, a county of Ireland, situated in 
the province of Ulster, is Imunded by Tyrone on the 
north, Armagh on the east, Cavan and Louth 00 the 
south, and Fermanagh on the west. It is a mountain- 
ous tract, but in some places is well improved. It con- 
tains 170,090 Iri«h plantation acres, and is about 30 
miles long and 22 broad. It has a considerable linen 
trade, and sends two members to parliament. 

Monaghan, the capital town of the county of that 
name, is distant 62 miles from Dublin, and gives title 
of baron to the family of Blayney. It was anciently 
called Muinechan. An abbey was founded here in a 
very early age, of which Moelodius the son of Aodh 
was abbot. In 1462, a monastery for conventual Fran- 
ciscans was erected on the site of this abbey, which was 
granted on the general suppression of monasteries to 
Edward Withe, and a castle has been since erected on 
the. site by Edward Lord Blayney. 

MONANDRIA, (from alone^ and a man 
or husband)^ the name of the first class in Linnseus’s 
sexual system ; consisting of plants with hermaphrodite 
flowers, which have only one stamen. 

MONARCHY, a large state governed by one *, or 
a state where the supreme power is lodged in the hands 
of a single person. The word comes from the Greek 
governs alone formed of 
goiusy and imperium^ “ government.” Of the three 
forms of government, viz. democracy, aristocracy, and 
monarchy, the last is the most powerful, all the 
sinews of government being knit together, and united 
in the hand of the prince *, but then there is imminent 
danger of his employing that strength to improvident 
or oppressive purposes. As a democracy is the best cal- 
culate to direct the end of a law, and an aristocracy to 
invent the means by which that end shall he obtained, 
a monarchy is most fit for carrying those means into exe- 
cution. 

Q q 2 The 
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Monarcliy. Tbe most ancient monarchy vas that of the Assy. 
^ ■' nans, which Was founded soon after the deluge. We 

usually reckon four grand or universal monarchies ^ the 
Assyrian, Persian, Grecian, and Roman ^ though St 
Augustine makes them but two *, viz. those of Baby- 
lon and Rome. Belus is placed at tlie head of the 
series of A^^syrian kings who reigned at Babylon, and 
is by profane authors esteemed tbe founder of it, and 
W some the same whom tbe Scriptures call Nimrod. 
The principal Assyrian kings after Belus were Ninus, 
who built Nineveh, and renmved the seat of empire to 
it y Semiramis, who disguising her sex, took posses- 
sion of the kingdom instead of her son, and was killed 
and succeeded by her son Ninyas ^ and Sardanapalns, 
tbe last of the Assyrian monarchs, and more effeminate 
than a woman. After bis death tbe Assyrian empire 
was split into three separate kingdoms, viz. tbe Median, 
Assyrian, and Babylonian. Tbe first king of the Me- 
dian kingdom was Arbaces ^ and this kingdom lasted 
till the time of Astyages, who was subdued and divested 
of his kingdom by Cyrus. 

In the time of Cyrus there arose a new and second 
monarchy called the Persian, which stood upwards of 
200 years from Cyrus, whose reign began A. M. 3468, 
to Darius Codomannus, who was conquered by Alex- 
ander,' and the empire translated to the Greeks A. M- 
3674. — ^Tlie first monarch was Cyrus, founder of the 
empire. 2. Cambyses, tbe son of Cyrtis. 3. Smer- 
dis. 4. Darius, tbe son of Hystaspis, who reigned 
521 years before Christ. 5. Xerxes, who reigned 485 
years before Christ. 6. Artaxerxes Longimanns, who 
reigned 464 years before Christ. 7. Xerxes, the se- 
cond. 8. Ochus, or Darius, called Notlms, 424 
years before Christ. 9. Artaxerxes Mnemoo, 405 
years before Christ. 10. Artaxerxes Ochus, 359 years 
before Christ. ii. Arses, 338 years before Christ. 
1 2. Darius Codomannus, 336 years before Christ, who 
AVivs defeated by Alexander the Great, and deprived 
of bis kingdom and life about 331 years before Christ: 
the dominion of Persia after bis death was translated to 
the Greeks. 

The third monarchy was the Grecian. As Alex- 
ander, when he died, did not declare who should suc- 
ceed him, there started up as many kings as there were 
commanders. At first they governed the provinces 
that were divided among them under the title of vice- 
roys j but when tbe family of Alexander the Great 
was extinct, they took upon them the name of kings. 
Hence, in process of time, the whole empire of Alex- 
ander produced four distinct kingdoms, viz. I. The 
Macedonian *, the kings of which, after Alexander, 
were Antipatcr, Cassander, Demetrius Poliorcctes, Sc- 
leucus Nicanor, Meleager, Antigonus Doson, Philip, 
and Perseus, under whom ti)e Macedonian kingdom 
was reduced to the form of a Roman province. 2. The 
Asiatic kingdom, which upon the death of Alexander 
fell to Antigonus, comprehending that country now 
called Natolia, together with some other regions be- 
yond Mount Taurus. From this kingdom proceeded 
two lesser ones, viz. that of Pergamus, whose last king. 
Attains, appointed 'the Roman people to be bis heirv 
and Pontus, reduced by the Romans into tbe form of a 
province, when they had subdued the last king, Mith- 
ridates. 3. The Syrian, of whose twenty- two kings the 
* most celebrated were, Seleucus Nicanor, founder of 

4 



kingdom; Antiochus Deus; Antiochus tbe Great; 
Antiochus Rpiphanes ^ and Tigranes, who was coo- l 
quered by the Romans under Pompey, and Syria re- Woiasttn- 
duced into the form of a Reman province. 4. The 
Egyptian, which was formed by the Greeks in Egypt, ^ ^ 

and flourished near 240 years under 12 kings, the prin- 
cipal of whom were, Ptolemy Lagus, its founder ; Pto- 
lemy Philadelphus, founder of tbe Alexandrian librarv; 
and Queen Cleopatra, who was overcome by Augustus, 
in consequence of which Egypt was added to tbe domi- 
nion of the Romans. 

The fourth monarchy was tlie Roman, which lasted 
244 years, from the building of the city until the time 
when the royal power was abrogated. The kings of 
Rome were Kom ulus, its founder; Numa Pompiiius ; 
Tullus Hostilius ; Ancus Martius ; Tarquinius Pris- 
cus; Servius Tullius; and Tarquin. tbe Proud, who 
was banished, and with whom terminated the regal 
power. 

There seems in reality no necessity to make the 
Medes, Persians, and Greeks, succeed to the whole 
power of the Assyrians, to multiply the number of 
the monarchies. It was the same empire still; aod 
the several changes that happened in it did not consti- 
tute different monarchies. Thus the Roman empire 
was successively governed by princes of different na- 
tions, yet without any new monarchy being fomed 
thereby. Rome, therefore, may be said to have imme- 
diately succeeded Babylon in tbe empire of the world. 

See Empire. 

Of monarchies some are absolute and despotic, where 
tbe will of the monarch is uncontroulable ; otliers are 
limited, where the princess authority is restrained by 
laws, and part of the supreme power lodged in other 
hands, as in Britain. See Government. 

Some monarchies again are hereditary, where tbe 
succession devolves immediately from father to son ; 
and others are elective, wliere, on the death of tbe 
monarch, bis successor is appointed by election, as iu 
Poland. 

Ftfth^MoHARCHY Men^ in the ecclesiastical history 
of England, were a set of wronged-beaded and turbo- 
lent enthusiasts who arose in the time of Cromwell, aod 
who expected ChrisPs sudden appearaoce upon earth to 
establish a new kingdom ; and, acting in consequence 
of this illusion, aimed at tbe subversion of all homaa 
government. 

MONARDA, Indian Horehound, a gepus of 
plants belonging to the diandria class ; and in tbe natu- 
ral method ranking under the 4 2d order, VeriidUais> 

See Botany Index, 

MONASTEREVAN, a post town of Ireland, in 
the county of Kildare and province of Leinster, 36 
miles from Dublin, so called from a magnificent abbey 
which was founded here, in which St Evan in the be- 
ginning of tlie 7th century placed a number of monks 
from South Munster, and which bad the privilege of 
being a sanctuary. Tbe consecrated bell, which be- 
longed to this saint, was on solemn trials sworn apon 
by the whole tribe of tbe Eoganaebts, and was always 
committed to the care of the Mac Evans, hereditary 
chief justices of Munster. Tbe abbot of this house sat a< 
a baron in parliament. — At the general suppressioa of 
monasteries, this abbey was granted to Loxfl Audlej, 
who assigned it to Viscount Ely. It afterwards caaw 
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«tere<ioto the family of Moor, earls of Drc^heda, and has 
been beautifully repaired by the present Lord Drogheda, 
still wearing the venerable appearance of au abbey. 
There is a nursery at Monasterevan for the charter 
schools of the province of Leinster ^ and the grand ca- 
nal has been carried up to this town front Dublin, since 
which it has been much improved and enlarged with 
several new buildings. 

MONASTERY, a convent or house built for the 
reception of religious ^ whether it be abbey, priory, 
nunnery, or tlic like. 

Monastery is only properly applied to the houses 
of monks, mendicant friars, and nuns. The rest are 
more properly called religious houses. For the origin 
of monasteries, sec Monastic and Monk. 

The bouses belonging to the several religious orders 
which obtained in England and Wales were, cathe- 
drals, colleges, abbeys, priories, preceptories, com- 
mandries, hospitals, friaries, hermitages, chantries, 
and free chapels. These were under the direction and 
roanagement of various officers. The^ dissolution of 
houses of this kind began so early as the year 1312, 
when the Templars were suppressed ; and in 1323 their 
lauds, chnrcheK, advowsons, and liltertles, here in Eng- 
land, were given by 17 Ed. II. st. 3. to the prior and 
brethren of the hospital of St John at Jerusalem. In the 
years 1390, 1437, 1441, 1459, 1497, 1505, 1508, and 
1515, several other houses were dissolved, and their 
revenues settled on different colleges in Oxford and 
Cambridge. Soon after the last period, Cardinal Wol- 
sey, by. license of the king and pope, obtained a dis- 
solution of above 30 religious bouses for the founding 
and endowing bis colleges at Oxford and Ipswich. 
About the same time a bull was granted by the same 
pope to Cardinal Wolsey to suppress monasteries, where 
tliere were not above six monks, to tbe value of 8000 
ducats a-year, for endowing Windsor and King^s Col- 
lege in Cambridge j and two other bulls were granted 
to Cardinals W’^olsey and Campeius, where there were 
less than twelve monks, and to annex them to thn 
greater monasteries ^ and another boll to the same car« 
dinals to inquire about abbeys to be suppressed in or- 
der to be made cathedrals. Although nothing \p- 
pears to have been done in consequence of these bulls, 
the motives which induced Wolsey and many others 
to suppress these houses %vas the desire of promoting 
learning ; and Archbishop Cranmer engaged in it willi 
a viqw of carrying on the Reformation. There were 
other causes that concurred to bring on their ruin : 
many of tbe religious were loose and vicious ^ the 
monks were generally thought to be in their hearts 
attached to. the pope's supremacy ^ their revenues 
were not employed according to the intent of the do- 
nors^ many cheats in images, feigned miracles, and 
counterfeit relicks, had been discovered, which brought 
the monks into disgrace ^ the Observant friars had op- 
posed tlie king's divorce from Queen Catharine *, and 
these circumstances operated, in concurrence with the 
king's want of a supply and the people's desire to save 
their money, to forward a motion in parliament, that 
in order to support the king's state and supply his 
wants, all tbe i^igious houses might be conferred 4ip- 
ca the crown which were not able to spend above 20cd. 
a-year ^ and an act was passed for. that purpose 27 



Hen. VIll. c. 28. By this act about 380 houses were Monai>;tcrY^ 
dissolved, and a revenue of 30,000!. or 32,000!. a-year ■ — v"" * 
came to the crown ^ besides about ioo,oool. in plate 
and jewels. The suppression of these houses occasion- 
ed discontent, and at length an open rebellion : when 
this was appeased, the king resolved to suppress the 
rest of the monasteries, and appointed a new visita- 
tion : which caused the greater abbeys to be surren- 
dered apace ^ and it was enacted by 31 Henry VIII. 
c. 13. that all monasteries, &c. which have been sur- 
rendered since the 4th of February, in the 27th year 
of his majesty's reign, and which hereaftr r shall be sur- 
rendered, shall be vested in the king. Hie knights of 
St John of Jerusalem were also suppressed by the 32 
Henry VIII. c. 24. The suppression of these greater 
houses by these two acts produced a revenue to the 
king of above ioo,oool. a- year, besides a large sum in 
plate and jewels. The last act of dissolution in this 
king's reign was the act of 37 Henry VIII. c. 4.. 
for dissolving colleges, free chapels, chantries, &c. 
which act was farther enforced by i Edw. VI. c. 14. 

By this act were suppressed 90 colleges, 110 hospitals, 
and 2374 chantries and free chapels. The number of 
houses and places suppressed from bi*8t to last, so far as 
any calculations appear to have been made, seems to be. 
as follow : 

Of lesser monasteries, of which we have the va- 
luation, - - - 374 

Of greater monasteries, - - 186 

Belonging to tbe hospitallei's, - - 48 

Colley, - - - 90 

Hospitals, - - - 110 

Ch an trles^ and free chapels, - 2374 

Total 3182 

Besides the friars houses and tbo-sc suppressed by Wol- 
sey, and many small houses of which wc have no parti- 
cular account. 

The sum total of tbe clear yearly revenue of the 
several houses at the time of their dissolution, of whiclr 
we have any account, seems to be as follow : 

Of tbe greater monasteries, L. 104,9 19 *3 Si 

Of all those of the lesser monasteries 

of which we have the valuation, 29,702 I lof 
Knights hospitallers head house in 

London, 2385 12 8 

We have the valuation of only 28 of 

their houses in the country, 3026 9 5 

Friars houses of which we have the 

valuation, 751 2 oj 

Total L. 1 40,784 19 3^ 

If proper allowances are made for the lesser monaste- 
ries and houses not included in this estimate, and for 
tbe plate, &c. which came into the hands of the king 
by the dissolution^ and for the value of money at that 
time, which was at least six times as much as at pre- 
sent, and also consider that the estimate of the lands 
was generally supposed to be much under tbe real worth, 
we must conclude their whole revenues to have been, 
immense.^^ 

It does not appear that auy computation bath been 
made of the number of persons contained in the religi- 
ous bouses. 

Those 
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Monastery, Those of the lesser monasteries dissolved by 27 
Monastic. Hen. VIII. were reckoned at about 10,000 

‘ If we suppose the colleges and hospitals to have 

contained a proportionable number, these will 
make about - - . 5347 

' If we reckon the number in the greater mona- 
steries, according to the proportion of their 
* revenues, they will be about 35,000 j but 
as probably they had larger allowances in 
proportion to their number than those of 
the lesser monasteries, if we abate upon that 
account 5000, they will then be - 30,000 

One for each chantry and free chapel, - 2374 

Total, 47,721 

But as there were probably more than one person to 
officiate in several of the free chapels, and there were 
other houses which are not included within this calcu- 
lation, perhaps they may be computed in one general 
estimate at about 50,000. As there were pensions 
paid to almost all those of the greater monasteries, the 
king did not immediately come into the full enjoy- 
ment of their whole revenues : however, by means of 
what be did receive, be founded six new bishoprics, 
viz. those of Westminster (which was changed by 
Queen Elizabeth into a deanery, with twelve prebends 
and a school), Peterborough, Chester, Gloucester, 
Bristol, and Oxford. And in eight other sees he 
founded deaneries and chapters, by converting the 
priors and monks into deans and prebendaries, viz. 
Canterbury, Winchester, Durham, Worcester, Roche- 
ster, Norwich, Ely, and Carlisle. He founded also the 
colleges of Christ-church in Oxford and Trinity in 
Cambridge, and finished King’s college there. He 
likewise founded professorships of divinity, law, physic, 
and of the Hebrew and Greek tongues, in both the 
said universities. He ^ave the house of Greyfriars and 
St Bartholomew’s hospital to the city of London, and a 
perpetual pension to the poor knights of Windsor, and 
laid out great sums iu building and fortifying many 
ports in the channel. It is observable, upon the whole, 
that the dissolution of these houses was an act, not of 
the church, but of the state ^ in the period preceding 
the Reformation, by a king and parliament of the 
Roman catholic communion in all points except the 
king’s supremacy ^ to which the pope himself, by his 
bulls and licenses, had led the way. 

MONASTIC, something belonging to monks, or 
the monkish life. The monastic profession is a kind 
of civil death, which in all worldly matters has the 
same effect with the natural death. The council of 
Trent, &c. fix sixteen years for the age at which a 
person may be admitted into the monastical state. 

St Anthony is the person who, in the fourth century, 
first instituted the monastic life ; as St Pachomius, 
in the same century, is said to have first set on foot the 
coenobitic life, i. e, regular communities of religious. 
In a short time the deserts of Egypt became inhabited 
with a set of solitaries, who took upon them the monastic 
profession. St Basil carried the monkish humour into 
the east, where be composed a rule which afterwards 
obtained tbrough a great part of the west. 

In the iith centu^ the monastic discipline was 
grown very remiss. St Odo first began to retrieve it 
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in the monastery of Cluny j that monastery, by the 
conditions of its erection, was put und< r the immediate U 
protection of the holy see ^ with a prohibition to all ^oocun 
powers, both secular and ecclesiastical, to disturb the . ^ 
monks in the possession of their effects or the election of 
their abbot. In virtue hereof they pleaded an exemp- 
tion from the jurisdiction of the bishop, and extendi 
this privilege to all the houses dependent on Cluny. 

This made the first congregation of several houses, 
under one chief immediately subject to the pope, so 
as to constitute one body, or, as they now call it, one 
rciigiou.'’ order. Till then, each monastery was inde* 
pendent and subject to the bishop. See Monk. 

MONDA, or Munda, in Ancient Geography, a 
river of Lusitania, running mid- way from east to west 
into the Atlantic, between the Durius and Tagus, and 
washing Conimbrica. Now the Mondego, a river of 
Portugal, which running by Coimbra, falb into the 
Atlantic, 30 miles below it. 

MONDAY, the second day of the week, so called 
as being anciently sacred to the moon ^ q, d, moon-day. 

MON DO VI, a considerable town of Italy, in 
Piedmont ^ with a citadel, university, and bishop’s 
see. It belongs to the king of Sardinia, b large and 
populous, and is seated in £. Long. 7. 40. N. Lat. 

44 * 33 - 

MONEMUGI, an empire in the south of Africa, 
has Zanguebar on the east, Monomotapa on the south, 
Motamba and Makoko on the west, and Abyssinia on 
the north and partly to the east, though its boundaries 
that way cannot be ascertained. It is divided into the 
kingdoms of Mujaco, Makoko or Ansiko, G ingiro, 
Cambate, Alaba, and Monemugi Proper. This last 
lies in the middle of the torrid zone, and about the 
equinoctial line, south of Makoko, west of Zanguebar, 
north of Monomotapa, and east of Congo and of the 
northern parts of Monomotapa. The country known, 
abounds with gold, silver, copper mines, and elephants. 

The natives clothe themselves in silks and cottons, which 
they buy of 8trangei*s, and wear collars of transpaieot 
amber beads, brouglit them from Canbaya : which beads 
serve also instead of money ; gold and silver being too 
common, and of little value among them. 

Their monarch always endeavours to be at peace 
with the princes round about him, and to keep an 
open trade with Quitoa, Melinda, and Mombaza, on 
the east, and with Congo on the west : from all which 
places the black merchants resort thither for gold. 

The Portuguese merchants report, that on the east 
side of Monemugi there is a great lake full of small 
islands, abounding with all sorts of fowl and cattle, and 
inhabited by negroes. They relate also, that on the 
main land eastward they heanl sometimes the ringing of 
bells, and that one could observe buildings very much 
like churches ^ and that from these parts came men of 
a brown and tawney complexion, who traded with those 
islanders, and with the people of MonemugL This 
country abounds in palm wine, oil, and honey. 

MONETARIUS, or Moneyer, a name which 
antiquaries and medallists give to those who struck the 
ancient coins or mon^s. 

Many of the old Roman, &c. coins have the name 
of the monetarius, either written at length, or at least 
the initial letters of it* See Medal. 

MONEY. 
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Money. ® piece of matter, commonly metal, to 

u ItX ^blch public authority has affixed a certain value 
and weight to serve as a medium in commerce. See 
Coin, Commerce, Medals, and Bank ^ also the ar- 
ticles Banking, Coinage, and Exchange, in the 
Supplement. 

Money is usually divided into real or effective^ and 
imaginary or money of account^ 

I. Real Money, 

T. History of real money. Real money includes all 
coins, or species of gold, silver, copper, and the like ; 
which have course in common, and do really exist. 
Such are guineas, pistoles, pieces of eight, ducats, &c.. 

Heal money, civilians observe, has three essential 
qualities, viz. matter, form, and weight or value. 

For the matter, copper is that thought to have been 
first coined \ afterwards silver ^ and lastly gold, as be* 
ing the most beautiful, scarce, cleanly, divisible, and 
pure of all metals. 

The degrees of goodness are expressed in gold by 
carats 5 and in silver by pennyweights, &c. For there 
are several reasons for not coining them pure and with- 
out alloy, viz. the great loss and expence in refining 
them, the necessity of hardening them to make them 
more durable, and the scarcity of gold and silver in 
most cquntries. See Alloy. 

Among the ancient Britons, iron rings, or, as some 
say, iron plates, were used for money ; among the Lace- 
daemonians, iron bars quenched with vinegar, that they 
might not serve for any other use. Seneca observes, 
that there was anciently stamped money of leather, cori~ 
urn forma publica impressum. And the same thing was 
put in practice by Frederic II. at the siege of Milan ^ to 
say nothing of an old tradition among ourselves, that in 
the confused times of the barons wars the like was 
done in England : but the Hollanders, we know, coined 
great qnantities of pasteboard in the year 1574. 

As to the form of money, it has been more various 
than the matter. Under this are comprehended the 
weight, figure, impression, and value. 

For the impression, the Jews, though they detested 
image?, yet stamped on the one side of their shekel the 
golden pot which held the mRnna, and on the other 
Aaron’s rod. The Dardans stamped two cocks fight- 
ing, The Athenians stamped their coins with an owl. 
Of an ox *, whence the proverb on bribed lawyers, Bos 
in lingua, Tliey of j^gina, with a tortoise j whence, 
that other saying, Viriutem et sapientiam vincunt testa- 
dines. Among the Romans, the monetarii sometimes 
impressed the images of men that, had been eminent in 
their families on the coins : but no living man’s head 
was ever stamped on a Roman coin till after the fall of 
the commonwealth. From that time they bore the em- 
peror’s head on one side. From this time the practice 
of . stamping the prince’s image on coins has obtained 
among ail civilized nations j the Turks and other Ma* 
hometan? alone excepted, who, in detestation of images, 
inscribe only the prince’s name, with the year of the 
transmigration of their prophet. 

As' to the figure, it is either round as in Britain ; 
multangular or irregular, as in Spaing square, as in 



some parts of the Indies \ or nearly globular, as 
most of the rest. ' 

After the arrival of the Romans in this island, the 
Britons imitated themj coining both gold and silver 
with the images of their kings stamped on them. When 
the Romans had subdued the kings of the Britons, they 
also suppressed their coins, and b^rought in their own j 
which were current here from the time of Claudius to 
that of Valentinian the Younger, about the space of 
500 years. 

Mr Camden observes, that the most ancient English 
coin he had known was that of Ethel bert king of Kent, 
the first Christian king in the island ^ in whose time all 
money accounts begin to pass by the names of pounds^ 
shillings y pence ^ and mancuses. Pence seems borrowed 
from the Latin pecunia^ or rather from pendo, on account 
of its just weight, which was about threepence of our 
money. These were coarsely stamped with the king’s 
image on the one side, and either the mint master’s, or 
the city’s where it was coined, on the other. Five of 
these pence made their schilling, probably so called 
from scilingus^ which the Romans used for the fourth 
part of an ounce. Forty of these schillings made their 
pound ^ and 400 of these pounds were a legacy, or por- 
tion for a king’s daughter, as appears by the last will 
of King Alfred. By these names they translated all 
sums of money in their Old English testament^ talents by 
pundes; Judas’s thirty pieces of silver by thirtig scillin- 
ga; tribute mopey, by pennining; the mite by f earthling. 

But it must be observed, they had no other real mo- 
ney, but pence only \ the rest being imaginary moneys, i. 
e. names of numbers or weights. Thirty of these pence 
made a mancus, which some take to be the same with a 
mark; manca, as appears by an old MS. was quinta 
pars uncice. These mancas or mancuses were reckoned 
both in gold and silver. For in the year 680 we read 
that Ina king of the West Saxons obliged the Kentish- 
mcn to buy their peace at the price of 30,000 mancas of 
gold. In the notes on King Canute’s laws, we find this 
distinction, th^imancusa vf^SBS much as a mark of silver, 
and mancOy a square piece of gold, valued at 30 pence. 

The Danes introduced a way of reckoning money by 
ores, per oraSy mentioned in Domesday book j but whe- 
ther they were a several coin, or a certain sum, does not 
plainly appear. This, however, may be gathered from 
the Abbey book of Burton, that 20 ores were equival- 
ent to two marks. They had also a gold coin called by- 
%antineyQxhi%anty as being coined at Constantinople, 
then called By%antium, The value of which coin is not 
only now lost, but was so entirely forgot even in tlie 
time of King Edward III. that whereas the bishop of 
Norwich was fined a byzantine of gojd to be paid the 
abbot of St Edmund’s Bury for infringing his liberties 
(as it had been enacted by parliament in the time of the 
Conqueror), no man then living could tell how much it 
was ; so it was referred to the king to rate how much 
he should pay. Which is the more unaccountable, be- 
cause but 100 years before, 200,000 bezants were ex- 
acted by the soldan for the ransom of St Louis of 
France : which were then valued at 100,000 livres. 
Though the coining of money be a special preroga- 
tive 



Money. 



Digitized by 



Google 




MONEY. 



312 

Money, yet the ancient Saxon princes com- 

* ■ ■ -V — inunicated it to their subjects j insomuch that in every 
good town there was at least one mint \ but at Lon- 
don eight 5 at Canterbury four for the king^ two for 
the archbishop, one for the abbot at Winchester, six at 
Rochester, at Hastings two, &c. 

The Norman kings continued the same custom of 
coining only pence, with tlie prince’s image on one 
side, and on the other the name of the city where it 
was coined, with a cross so deeply impressed, that it 
might be easily patted and broke into two halves, which, 
so broken, they called halfpence; or into four parts, 
which they called /ot/r#//iwgj or farthings. 

In the time of King Richard I. money coined in the 
east pails of Germany came in special request in Eng- 
land on account of its purity, and wa^ called easterling 
money ^ as all the inhabitants of those parts were called 
Easterlings. And shortly after, some of those people 
skilled in coining were sent for hither, to bring the coin 
to perfection ; whith since has been called sterling for 
Easterling, See Sterj^ing. 

King Edward 1 . who first adjusted the measure of 
an ell by the length of his arm, herein imitating Charles 
the Great, was the first also who established a certain 
standard for the coin, which is expressed to this effect 
by Greg. Rockley, mayor of London, and mint ma- 
ster.— “ A pound of money containeth twelve ounces : 
in a pound there ought to be eleven ounces, two east- 
erlings, and one farthings the rest alloy. The said 
pound ought to weigh twenW shillings and three pence 
in account and weight. The ounce ought to weigh 
twenty pence, and a penny twenty-four grains and a 
half. Note, That eleven ounces two pence sterling 
ought to be of pure silver, called leaf silver \ and the 
minter must add of other weight seventeen pence half- 
penny farthing, if the silver be so pure.” 

About the year 1320, the states of Europo first began 
to coin gold *, and among the rest, our King Edward 
HI. The first pieces he coined were called 
as being coined by Florentine.s : afterwards he coined 
nobles j then rose-noble.s, current at 6s. 8d. half nobles 
called half pennies^ at 33, 4d. of gold \ and quarters at 
2od. called farthings rf gold, llie succeeding kings 
coined rose-nobles, and double rose-nobles, great so- 
vereigns, and half Henry nobles, angels, and shillings. 

King James I. coinea units, double crowns, Britain 
crowns : then crowns, half-crowns, &c. 

2. Comparative valve (f Money and Commodities at 
different periods. The English money, though the same 
names do by no means correspond with the same quan- 
tity of precious metal as formerly, has not changed so 
much as the money of most other countries. From the 
time of William the Conqueror, the proportion between 
the pound, the shilling, and the penny, seems to have 
been uniformly the same as at present. 

Edward III. as already mentioned, was the first of 
our kings that coined any gold y and no copper was 
coined by authority before James I. These pieces 
were not called farthings, but farthing tokens^ and all 
people were at liberty to take or refuse them. Before 
, the time of Edwaid III. gold ^as exchanged, like 
any other commodity, by its weight y and before the 
lime of James 1 . copper was stamped by anyone person 
^ho cho.se to do it. 

In the years 712 and 727, a ewe and lamb were 



rated at is. Saxon money till a fortnl^t after Easter. 
Between the ^'ears 900 and 1000, two hydes of laiui,u«y^ 
each contaimng about 120 acres, were sold for 100 
shillings. In 1 000, by King Ethelred’s laws, a horae wm 
rated at 30s. a mare or a colt of a year old, at 20s. a 
mule or young ass, at 1 2.s. an ox at 30s. a cow at 24^ a 
swine at 8d. a sheep at is. In 1043, rf 

wheat wa^ sold for 6^d. Hence it is computed, that 
in the Saxon times there was ten times less money, 
in proportion to commodities, than at present. Their 
nominal specie, therefore, being about three times high- 
er than ours, the price of every thing, according to our 
present language, must be reckoned thirty times cheap- 
er than it is now. 

In the reign of William the Conqueror, commodi- 
ties were ten times cheaper than they are at present ; 
from wOiich we cannot help forming a very high idea 
of the wealth and power of that king : for bis revenue 
was 400,000!. per annum, every pound being equal 
to that weight of silver, consequently the whole may 
be estimated at i,200,oool. of the present computa- 
tion *, a sum which, considering the different value of 
money between that period and the present, was equi- 
valent to 1 2,000, oool. of modem estimation. 

The most necessary commodities do not seem to 
have advanced their price from William the Conqueror 
to Richard I. 

The price of com inTthe reign of Henry HI. was 
near half the mean price in our times. Bishop Fleet- 
wood has shown, that in the year 1 240, which was in 
this reign, 4!. 13s. 9d. was worth about 50I. of our pre- 
sent money. About the latter end of this reign, Robert 
de Hay, rector of Souldem, agreed to receive lOOs, to 
purchase to himself and successor the dnnnal rents of 
js. in full compensation of an acre of com. 

Butchers meat, in the time of the great scarcity in 
the reign of Edward II. was, by a parliamentary or- 
dinance, sold three tiroes cheaper than our mean price 
at present \ poultry somewhat lower, because being now 
considered as a delicacy, it has risen beyond its propor- 
tion. The mean price oi com at this period was half the 
present value, and the mean price of cattle one-eighth. 

In the next reign, which w'as that of Edward III. 
the most necessary commodities were in general about 
three or four times cheaper than tlicy are at present. 

In these times, knights, who served on horseback in 
the army, bad 2s. a-day, and a foot archer 6d. which 
last would now be equal to a crown a-day. Thir pay 
has continued nearly the same nominally (only that in 
the time of the commonwealth the pay of the horse 
was advanced to 2s. 6d. and that Ae foot is. though 
it was reduced again at the Restoration), but soldiers 
were proportionably of a better rank formerly. 

In the time of Henry VI. com was about half its 
pre.sent value, other commodities much cheaper. Bi- 
shop Fleetwood has determined^ from a most accurate 
consideration of every circumstance, that 3I. in this 
reign was equivalent to 28I. or 30I. now. 

In the time of Henry VII. many comrooditifs 
were three times as cheap here, and in all Europe, 
as they arc at present, there having been a great ia- 
crease of gold and silver in Europe since his time oc- 
casioned by the discovery of America. 

The commodities whose price has risen the most 
since before the time of Henry VII. are butchers meat, 
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intj, especially the latter. And the reason 

*r--^wliy corn was always much dearer in proportion to 
other eatables, according to their prices at present, is, 
that in early times agnculture was little understood* 
It required more labour and expence, and was more 
precarious than it is at present. Indeed, notwith- 
standing the high price of com in the times we are 
speaking of, the raising of it so little answered the ex- 
pence, that agriculture was almost universally quitted 
for grazing j which was mere profitable, notwithstand- 
ing the low price of butchers meat. So that there was 
constant occasion for statutes to restrain grazing, and to 
promote agriculture •j and no effectual remedy was found 
till the bounty upon the exportation of com ^ since 
which, above ten times more com has been raised in 
this country than before. 

The price of com in the time of James I. and con- 
sequently that of other nedessaries of life, was not 
lower, but rather higher, than at present : wool is not 
two-thirds of the value it was then ^ the finer manu- 
factures having sunk. In price by the progress of art 
and industry, notwitbstandiiig the increase of money. 
Butchers meat was higher than at present. Prince 
Henry made an allowance of near 4d. per pound for 
all the beef and mutton used in bis family. Tliis may 
be true with respect to London y but the price of 
butchers meat in the country, which does not even 
DOW much exceed this price at a medium, has certainly 
greatly increased of late years, and particularly in the 
northern counties. 

The prices of commodities are higher in England 
than in France \ besides that the poor people of France 
live upon much less than the poor in England, and 
their armies are maintained at less expence. It is 
computed by Mr Hume, that a British army of 20,000 
men is maintained at near as great an expence as 
60,000 in France, and that the English fleet, in the 
war of 1741, required as much money to support, it 
as all the Mman legions in the time of the emperors. 
However, all that we can conclude from this is, that 
mone^ is much more plentiful in Europe at present 
than It was in the Boman empire. 

In the 13th century, the common interest which the 
Jews had {or their money, Voltaire says, was 20 per 
cent But with regard to this, we must consider the 
great contempt that nation was always held in, the 
large contributions they were frequently obliged to 
pay, the risk they ran of never receiving the princi- 
pal, the frequent confiscations of all their effects, and 
the violent persecutions to which they were exposed j 
in which ctrcumstiroces -it was impossible for them to 
lend money mt ail, unless for most extravagant interest, 
and much disproportioned to its real value. Before 
the discovery of America, aod the plantation of our 
colonies the interest of money was generally 12 per 
cent, all over Europe j and it has been growing gra- 
daally less ainee that time, till it is now generally about 
four or five. 

When sums of money are said to be raised by a 
whole people, in order to form a just estimate of it, 
we must lake into consideration not only the quantity 
of the precioos metal according to the staodard of the 
ceio, aod the proportion of the quantity of coin to 
the commodities but also the number and riches of 
the people who nuse it i for populous and rich coon- 
VoL. XIV. Part L t 



tries will much more easily raise any certain sum of 
money than one that is thinly inhabited, and chiefly 
by poor people. This circumstance greatly adds to 
our surprise at the vast sums of money raised by Wil- 
liam the Conqueror, who had a revenue nearly in value 
equal to 1 2,000, oool. of our money (allowance being 
made for the standard of coin and the proportion it 
bore to the commodities), from a country not near so 
populous or rich as England is at present. Indeed, 
the accounts historians give us of the revenues of thia 
prince, and the treasure be left behind him, are barely 
credible. 

II. Imaginary Money y or Money of Account y is that 
which has never existed, or at least which does not 
exist in real specie, but is a denomination invented or 
retained to facilitate the stating of accounts, by keep- 
ing them still on a fixed footing, not to be changed, 
like current coins, which the authority of the sovereign 
raises or lowers according to the exigencies of the state. 
Of which kind are pounds, livres, marks, roaravedies, 
&C. See the annexed Table, where the fictitious mo- 
ney is distinguished by a dagger (t). 

Moneys <f Acemni among the Ancients, ’^The Gre- 
cians reckoned their sums of money by drackmoy minecy 
and talenta. The drachma was equal to y^d. sterling *, 
100 drachmae made the mina, equal to 3I. 48. yd. ster- 
lings 60 minae made the talent, equal to 193I. 15s. 
sterlings hence 100 talents amounted to 199375b ster- 
ling. The mina and talentum, indeed, were different in 
diflerent provinces : their proportions in Attic drachms 
are as follow: The Syrian mina contained 25 Attic 
drachms s the Ptolemaic 33^ s ^he Antiochic and Eu- 
boean 100 s the Babylonic 116 s the greater Attic and 
Tyrian i33f S the .^ginean and Rhodian 166-}. The 
Syrian talent contained 15 Attic minse s the Ptolemaic 
20 s the Antiochic 60 s the Euboean 60 s the Babylo* 
nic 70 s the greater Attic and Tyrian So 5 the -A£gi- 
nean and Rho^an icx>. 

2. Roman moneys of account were the sestertius and 
sestertium. The sestertius was equal to id. 3lq. ster- 
ling. One thousand of these made the sestertium, 
equal to 81 . is. 3d. 2q. sterling. One thousand of 
these sestertia made tlie decies sestertium (the adverb 
centres bei^ always understood) equal to 807 2I. 18s. 4d. 
sterling. The decies sestertium they also called decics 
centena miilia nummum. Gentles sestertium, or centies 
HS, were equal to 80,729!. 3s. 4d. Millies HS to 
807,2911. 13s. 4d. Millies centies HS to 888,o2ol. 
16s. 8d. 

Theory of Money. 

I. Of Artificial or Material Money, 

I. As far back as our accounts of the transactiont 
of mankind reach, we find they had adopted the pre- 
cious metals, that is, silver and gold, as the common 
measure of value, and as the adequate equivalent for 
every thing alienable. 

The metals are admirably adapted for this purpose : 
they are perfectly homogeneous : when pure, their 
masses, or bulks, are exactly in proportion to their 
weights no physical difference can be found between 
two pounds of gold, or silver, let them be the produc- 
tion of the mines of Europe, Asia, Africa, or Ame- 
rica : they are perfectly malleable, fusible, and suffer 
B r the 
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tbe most exact division which human art is capable to 
give them : they sre capable of being mixed with one 
another, as well as with metals of a baser, that is, of 
a less homogeneoQS nature, such as copper : by this 
mixture they spread themselves nniformly through 
the whole mass of tbe composed lump, so that every 
atom of it becomes proportionally possessed of a share 
of this noble mixture ^ by which means the subdi*^ 
vision of the precious metab is rendered very exten* 
sive. 

Their physical qualities are invariable : they lose no* 
thing by keepings they are solid and durable ^ and 
though their parts arc separated by friction, like every 
other thing, y^t still they are of the number of those 
which suffer least by it. 

If money, therefore, can be made of any thing, that 
is, if the proportional value of things vendible can be 
measured by any thing material, it may be measured by 
the metals. 

II. The two metals being pitched upon as tbe most 

proper substances for realizing tlie ideal scale of money, 
those who undertake the operation of adjusting a stand- 
ard, must constantly keep in their eye the nature and 
qualities of a scale, as well as the principles upon which 
it is formed. , 

The unit of the scale must constantly be the same, 
althougfa realized in the metals, or the whole operation 
fails in the most essential part. This realizing the unit 
is like adjusting a pair of compasses to a geometrical 
scale, where the smallest deviation from the exact open- 
ing once given must occasion an incorrect measore. The 
metals, tl^refore, are to money what a pair of compas- 
ses is to a geometrical scale. 

This operation of adjnsting the metals to the money 
of account implies an exact and determinate propor- 
tion of both metals to tbe money unit, realized in all 
the species and denominations of coin, adjusted to that 
standard. 

Tbe smallest particle of either metal added to, or 
taken away from, any coins, which represent certain 
determinate parts of the scale, overtoms tbe whole 
system of material money. And if, notwithstanding 
such variation, these coins continue to hear the same 
denominations as before, this will as efiectually de- 
stroy their usefulness in measuring the value of things, 
as it would overturn the usefulness of a pair of com- 
passes, to suffer the opening to vary, after it is adjust- 
ed to the scale representing feet, toises, miles, er leagues, 
by which the distances upon the plan are to be mea- 
sured. 

III. Debasing the standard is a good term, be- 
cause it conveys a dear and distinct id^. It is dimi- 
nishing tbe weight of the pure metaji contained in 
tliat denomination by which a nation reckons, and 
which we have called the monc^ unit. Raising the 
standard requires no farther definition, being the direct 
contrary. 

IV. Altering the standard (that is, raising or debas- 
ing the value of tbe money unit) is like altering tbe 
national measures or weights. This is best discovered 
by comparing the thing altered with things of tbe 
same nature which have suffered no alteration. Thus, 

the foot of measure was altered at once over all £ng- 
ftnd, by adding to it, or taking from mj propor* 
4 



tional part of its standard length, the alteration wooM 
be best discovered by comparing the new foot with'— y-- 
that of Paris, or of any other country, which bad suf- 
fered ^no alteration. Just so, if the pound sterling, 
which is the English unit, shall be found anyhow 
changed, and if the variation it has met with be diffi- 
cult to ascertain because of a complication of cirenm- 
stances, tbe best way to discover it, will be to compare 
the former and the present value of it with the money 
of other nations which has suffered no variation. This 
tbe course of exchange will perform with the greatest 
exactness. 

V. Artists pretend, that the precious metals, when 
absolutely pure from any mixture, are not of sufficient 
hardness to constitute a solid and lasting coin. They 
are found also in the mines mixed with ^er metals of 
a baser nature ; and tbe bringing them to a state of 
perfect puri^ occasions an unnecessary expence. To 
avoid, therefore, tbe inconvenience of employing them 
in all their purity, people have adopted the expedient 
of mixing them with a determinate proportion of other 
metals, which hurts neither their fusibility, roallealnU- 
ty, beauty, nor lustre. This metal is called ai/oy : and, 
being considered only as a support to tlie principal me- 
tal, is accounted of no value in itself. So that eleven 
ounces of gold, when mixed with one ounce of silver, 
acquires by that addition no augmentation of value 
whatever. 

This being tbe case, we shall, as much as possible, 
overlook tbe existence of alloy, in speaking of money, 
in order to render language less subject to arobignity. 

Incapacities of the metals to perform the pjjice of an 
invariable Measure f Value. 

1. Were there but one species of such a substance as 
we have represented gold and silver to be \ were there 
but one metal possessing tbe qualities of purity, divisi- 
bility, and durability ) the inconveniences in the use of 
it for money would be fewer by far than they are foniid 
to be as matters stand. 

Such a metal might then, by an unlimited division 
into parts exactly equal, be made to serve as a toler- 
ably steady and universal measure. But tbe rivabhi^ 
between the metals, and the perfect equality which is 
found between all their physical qualities, so ftr ss 
regards purity and divisibility, render them so equally 
well adapted to serve as tbe common measure of value, 
that they are universally admitted to pass current m 
money. 

What is the consequence of this P that the one mea- 
sures the value of the other, as weM as that of ctery 
other thing. Now the moment any measure begins to 
be measured by another, whose profimtion to it is not 
physically, perpetnally, and invariably tbesume, all the 
usefulness of such a measure is lost. An example wdl 
make this plain. 

A foot of measure is a determinate length. An 
English foot may be compared with the Paris foot, or 
with that of the Rhine that is to say, it may be mea- 
sured by them : and the propoitioa between their 
lengths may be expressed in numbers, which pro* 
portion will be tbe same perpetually. The measure 
ing tbe one by the other will oocastoo no uncertain- 
ty > and we may speak of length by Fnm fret, and 
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tfooey. ^ perfectly well understood by others who ore used 
— V— <> to measure by English foot, or by the foot of the 

Rhine. 

Bat suppose that a youth of 12 years old takes it 
into his head to measure from time to time, as he ad- 
vances in age, by the length of his own foot, and that 
be divides dis growing foot into inches and decimals & 
what can be learned from bis account of measnrea ? As 
he increases in years, his foot, inches, and snbdivisions, 
will be gradually lengthening ^ and were every man to 
follow his example, and measure by his own foot, then 
the foot of a measure now established would totally cease 
to be of any utility. 

This is just the i:ase with the two metals. There is 
DO determinate invariable proportion between their va- 
lue *f and the consequenoe of this is, that when they are 
both taken for measoring the value of other things, the 
things to be measured, like lengths to be measured by 
the young man’s foot, witbont changiilg their relative 
proportion between themselves, change, however, with 
respect to the denominations of both their measures. 
An example will make this plain. 

Let us suppose an ox to bo worth 3000 pounds 
weight of wheat, and the one and the other to be worth 
to ooDce of gold, and an ounce of gold to be worth ex- 
tcdy 15 ounces of silver: if the case should happen, 
that the proportieoal value between gold and silver 
should come to be as 14 is to 1, would not the ox, and 
•consequently the wheat, be estimated at less In s^er, 
tad more in gold, than formerly ? FaKher, Would it be 
io the power of any state to prevent this variatkni in 
the measure of the value of oxen and wheat, without 
patting into the unit of their money less silver and more 
gold than formerly P 

If therefore any particular state should fix the stand- 
ard of the unit of their money to one species of the 
metals, whUe in foot both the one and the other are 
actaally employed in measuring value } dees not sudi 
a state resemble the young man who measures all by 
his growing foot ? For if silver, for example, be re- 
tained as the standard, while it is gaining upon gold 
ooe-fi^eenth additional value : and if gold continue 
all the while to determine the value of things as well 
as silver ^ it is plain, that, to all intents and purposes, 
this tihrer measure is lengthening daily like the young 
Dian’s foot, since thh same weight of it must bMome 
every day equivalent to more and more of the same 
eommodity ^ notwithatandiog that we suppose the same 
proportion to subsist, without the least variation, be- 
twttn that commodity and every other species of things 
alienable. 

Buying and selling are purely conventional, and no 
atan is eUlged to give lui merchandise at what may be 
supposed to be the pnqMnrtion of its worth. The nse, 
foerefore, of an universal measure, is to mark, not only 
the relative value of the things to which it is wppHed 
u a measure, but to discover in an instant the propor- 
tioB between the value of those, and of every other 
commodity valued by a determinate measure in all the 
countries of the woHd. 

Were pounds sterling, Hvres, florins, piastres, &e. 
wbish are all moqey of account, invariable in their 
^slum, what a facility would it produce in all coit- 
venions ! what an assistance to trade ! Bet as they are 
all limited or fixed fee coins, and consequently vaiy from 



time to time, this example shews the utility of the in- 
variable measure which we have described. 

There is another circumstance which incapacitates 
the metal.s from performing the oflice of money ; the 
substance of which the com is made, is a commodity 
which rises and sinks in ito value wkh respect to other 
eommodities, according^ to the wants, competition, and 
caprices of osankind. The advantage, therefore, found 
in putting an intrinsic value into that substance which 
performs the function money of account, is compen- 
sated by the instability of that intrinsic value ^ and the 
advantage obtained by the stability of paper, or sym^ 
bolieal money, is compensated by the defect it common^ 
ly has of not being at all times susceptible of realixaiion 
into solid property or intrinsic value. 

In order, therefore, to render materia] money more 
perfect, this quality pf metal, that is, of a commodity, 
should be taken from it ^ and in order to render paper 
money more perfect, it ought to be made to circulate 
upon metallic or land security. 

II. There are several smaller inconveniences accom- 
panying the use of the metals, which we shall here 
shortly enumerate. 

imo. No money made of ^old or sliver can circulate 
long, without losing its weight, although it ail along 
preserves the same denomisatioo. This represents the 
contracting a pair of compasses which had been rightly 
adjusted to the scale. 

adb. Another inconvenience preoeeds from the fa- 
brication of money. Supposing the frith of princes 
who coin money to be invidal^, and the probity as 
well as capacity of those to wham they eominit the in- 
spection of the business of the metals to he $u$cienfe^ it 
is hardly possible for workmen to render every piece 
exactly of a proper weight, or to preserve the due pto- 
portioo between pieces of different denominations, that 
is to say, to make every ton aixpeiiGes exactly of the 
same weight with every crown piece and every five 
shillings struck in a coinage, la proportion to such in- 
accuracies, the parts of the scale become unequal. 

31m, Another inconvenience, and far from being 
inconsiderable, flows firom the expence requisite for 
the coining of money. This expence adds to its va- 
lue as a manufacture, without ad^g any thing to Ms 
weight. 

qto, The last inconvenience is, that by fixing the 
money of apeonnt entirely to the ooin» without having 
pny independent common useasiiae, (to mark and eon- 
troul tbe^e deviations from matbemaiical exactness, 
which are either inseparable from the metals thens- 
selves, or from the fabrication of thepiL ^ ^botn 
measure of valne, and all the relative intorests of debt- 
ors and creditors, become at the disposal not only of 
workmen in the mint, of Jews who fcal in money, of 
clippers and washers in coin y but they are also entiic- 
ly at the mercy of princes who have the right of 
coinage, and who have freqlieotly also the ri^ of 
raising or debasing the standard of tl^ coin, according 
as they find it moa finr iheir fwtaent and temporary in- 
terest. 

3. Methods which ‘may bt priced Jar lessening the w- 

veral Inconveniences h> which Material Money is A- 

able. 

The inconvefiiences from the variatibaiiifehe relatiao 
R r a value 
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value of the metals to one another, may in some mea* 
sure be obviated by the following expedients. 

imo, By considering one only as the standardt and 
leaving the other to seek its own value like any other 
comm^ity. 

' 2 do^ By considering one only as the standard, and 
fixing the value of the other from time to time by au- 
thority, according as the market price of the metals 
shall vary* 

3^0, By fixing the standard of the unit according 
to the mean proportion of the metals, attaching it to 
neither ^ regulating the coin accordingly ^ and upon 
every considerable variation in the proportion between 
them, either to make a new coinage, or to raise the 
denomination of one of the species, and lower it in the 
other in order to preserve the unit exactly in the mean 
proportion between the gold and silver. 

4to, To have two units and two standards, one of 
gold and one of silver, and to allow every body to sti- 
pulate in either. 

5to, Or last of all. To oblige all debtors to pay one 
half in gold, and one half in the silver standard. 

4« Variations to which the Value of the Money unit is 
exposed from every I^isorder in the Coin, 

Let us suppose, at present, the only disorder to con- 
sist in a want of the due proportion between the gold 
and silver in the coin. 

This proportion can only be established by the mar- 
ket ^rice of the metals ^ l^canse an augmentation and 
rise in the demand for gold or silver has the effect of 
augmenting the value of the metal denuuided. Let ns 
suppose, that to-day one pound of gold may buy fif- 
teen pounds of silver : if to-mornrow there be a high 
demand for silver, a competition among merchants to 
have silver for gold will ensue : they will contend who 
shall get the silver at the rate of 1 5 pounds for one of 
gold : this will raise the price of it \ and in propor- 
tion to their views of profit, some will accept of less 
than the 15 pounds. This is plainly a rise in the 
silver, more properly than a fall in the gold 5 because 
it is the competition for the silver which has occasion- 
ed the variation in the former proportion between the 
metals. 

Let US now suppose, that a state, having with great 
exactness examined the proportion of the metals in the 
market, and having determined the precise quantity of 
each for realising or representing the money unit, 
shall execute a most exact coinage of gold and silver 
coin. As long as that proportion continues unvaried 
in the market, no inconvenience can result firom that 
quarter in making use of metals for money of ac- 
count. 

But let U8 suppose the proportion to chan^ ; that the 
silver, for example, shall rise in its value with regard to 
gold : will it not follow, from that moment, that the 
unit realized in the silver, will become of more value 
than the unit realized in the gold coin ? ^ 

But as the law has ordered them to pass as equiva- 
lents for one another, and as debtors have always the 
option of paying in what legal coin they think fit, 
will they not all choose to pay in gold ^ and will not 
then the silver coin be melted down and exported, in 
order to be sold as bullion, above the value it bears 
when it circulates in coin } Will not this paying in 



g^ld also really diminiidi the value of the money ooh, Moiq; 
since upon thi^ variation every thing must sell (or more'*— 
gold than before, as we have already observed. 

Consequently, merchandises, which have not varied 
in their relative value to any other thing but to gold 
and silver, roust be measured by the mean proportion 
of the metals : and the application of any other measure 
to them is altering the standard. If they are measured 
by the gold, the standard is debased \ if by silver, it is 
raised. 

If, to prevent the inconvenience of melting dowa 
the silver, the state shall give up affixing the valoe of 
their unit to both species at once, and shall fix it ts 
one, leaving the other to seek its price as any other 
commodity ^ in that case, no doubt, the melting dowa 
of the coin will be prevented : but will this ever re* 
store the value of the nroney unit to its former stand- 
ard P Would it, for example, in the foregoing sup- 
position, raise the debased value of the money unit in 
the gold coin, if that species were declared to be the 
standard ? It would, indeed, render silver coin purely a 
merchandise, and, by allowing it to seek its value, 
would certainly prevent it from being melted down as 
before ^ because the pieces would rise conventionally m 
their denomination ^ or an ogib, as it is called, wotdd 
be taken in payments made in silvery but the gold 
would not, on that account, rise in its value, or be- 
gin to purchase any more merchandise than before. 
Were therefore the standard fixed to the gold, would 
not this be an arbitrary and a violent revolution in the 
valoe of the money unit, and a debasement of the stand- 
ard P 

If, on the other hand, the state should fix the stand- 
ard to the silver, which we suppose to have risen in its 
valoe, would that ever sink the advanced valoe which 
the silver coin had gained above the worth of the form- 
er standard unit } and would not this be a violent and 
an arbitrary revolution in the value of the money unit, 
and a raising of the standard ? 

The only expedient, therefore, is, in such a case, to 
fix the numerary unit to neither of the metals, bot to 
contrive a way to make it fluctuate in a mean p^opo^ 
tion between them ^ which is in effect the introductioa 
of a pore ideal money of account. 

The regulation of fixing the unit by the mean pro- 
portion, ought to take place at the instant the stand- 
ard unit is fixed with exactness both to the gold sod 
silver. If it be introduced long after the market pro- 
portion between the metals has deviated firom the pro- 
portion established in the coin ^ and if the new reg^ 
tion is made to have a retrospect, with regard to the 
acquitting of permanent contracts entered into while 
the value of the money unit had attached itself to the 
lowest currency in consequence of the principle above 
laid down : then the restoring the money unit to thst 
standard where it ought to have remained (to wit, to 
the mean proportion) is an injury to all del^rs, who 
' have contracted since the time that the proportion of 
the metals began to vary. 

This is clear from the former reading. The mo- 
ment the market price of the metals differs firom that 
in the coin, every one who has payments to make, 
pays in that species which is the highest rated in the 
coin ; consequently, he who lends, lends in that spe- 
cies. If after the contract, therefore, the unit is esr- 
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oey. ried op to the mean proportiooi tbii must be a lots to 
bim wbo bad borrowed. 

From this we may perceive, why there is less incon- 
veoieoce from the varying of the proportion of the 
metals, where the standa^ is hxed to one of them, 
tbsD when it is fixed to both. In the first case, it is at 
least uncertain whether the standard or the mercban* 
dise species is to rise ^ conseqnenily, it is uncertain 
whether the debtors or the cn^itors are to gain by a 
variation. If the standard species should rise, the 
creditors will gain ^ if the merchandise species rises, 
the debtors will gain ; but when the unit is attached 
to both species, then the creditors never can gain, let 
the metals vary as they will ; if silver rises,, then 
debtors will pay in gold \ if gold rises, the debtors 
will pay in silver. But whether the unit be attached 
to one or to both species, the infallible consequence of 
a variation is, that one half of the difierenee is either 
gained or lost by debtors and creditors. The invari- 
^le unit is constantly the mean proportional between 
the two measures. 

5. How the Variations of the intrinsic value of the 

Unit of Money mstst affect all the domestic Interests 

fa Nation, 

If the changing the content of the bushel by which 
grain is measured, would affect the interest of those 
who are obliged to pay, or who are entitled to receive, 
a certain number of bushels of grain for the rent of 
lands i in the same manner must every variation in the 
value of the anit of account affect all persons who, in- 
pennanent tmntrmcts, are obliged to make payments, 
or who are obliged to receive sums of money sti- 
pnlated in multiples or in fractions of that money 
unit. 

Every variation, therefore, imn the intrinsic value 
of the monew unit, has the effect of benefiting the 
class of cieaitors at the expence of debtors, or vice 
versa. 

This consequence is deduced from an obvious prin- 
ciple. Money is more or less valuable in proportion 
as it can purchase more or less of every kind of 
merchandise. Now, without entering anew into the 
caoses of the rise and fall of prices, it is agreed upon 
all bands, that whether an angmentation of the gene- 
ral mass of money in circulation has the effect of raising 
prices in general or not, any augmentation of the quan- 
tity of the metals appointed to be pat into the money 
unit, must at least affect the value of that money unit, 
and o)ake it purchase more of any commodity than be- 
fore : that is to say, 113 grains of fine gold, the present 
weiffbt of a pound sterling in gold, can buy 113 pounds 
of Amit \ were the pound sterling raised to 1 14 grains 
of the same metal, it would buy 114 pounds of flour ^ 
consequently, were the pound sterling augmented by 
one grain of gold, every miller who paid a rent of ten 
pounds a-year, would be obliged to sell 1140 pounds of 
his flour, in order to procure ten pounds to pay bis rent, 
in place of 1130 pounds of flour, which he sold former- 
ly to procure the same sum ^ consequently, by this io- 
novatioD, the miller most lose yearly ten pounds of 
flour, which his master consequently must gain. From 
this example, it b plain, that every augmentation of 



metals put into the pound sterling, either of silver or 
gold, must imply an advantage to the whole class of 
creditors |rho are paid in pounds sterling, and conse* 
quently must be a proportional loss to all debtors wbo 
most pay by the same denomination. 

6 . Of the Disorder in the British Com, so far as it oen- 

casions the melting down or the exforiii^ of the 

Specie. 

The defects in the British coin are three. 

iww. The proportion between the gold and silver in 
it b found to be as 1 to whereas the mai:ket price 
may be supposed to be nearly as 1 to 

idOf Great part of the current money b worn and 
light. 

3^/b, From the second defect proceeds the third, to 
wit, that there are several currencies in cbculation' 
which pass for the same value, without being of the 
same weight. 

4<o, From all these defects results the last and greatest 
Inconvenience, to wit, that some innovation must be 
made, in order to set matters on a right footing. 

The English, besides the unit of their money which 
th^ call (he ^und starling, have also the unit of tbeb 
wei^^ for weighing the precious metals. 

Ihb b called the pound troy^ and consbts of 12 
ounces, every ounce ef 20 pennyweights, and every 
pennyweight of 24 grains. The pound troy, therefore, 
consists of 240 pennyweights and 5760 grains. 

The fineness of the silver b reckoned by the number 
of ounces and pennyweights of the pure metal in the 
pound troy of the composed mass \ or, in other words, 
the pound troy, which contains 5760 grains of standard 
silver, contains 5328 grains of fine silver, and 432 
grains of copper, called alloy. 

Thus standard silver is 1 1 ounces 2 pennyweights of 
fine silver in the pound troy to 18 penny weights copper, 
or 1 1 1 parts fine silver to nine parts alloy. 

Standard gold b 11 ounces fine to 1 ounce silver or 
copper employed for alloy, which together make the 
pound troy ( consequently, the pound troy of standard 
gold contains 5280 grains fine, and 480 grains alloy, 
which alloy b reckoned ef no value. 

This pound of standard silver is ordered, by statute 
of the 43d of Elizabeth, to be coined into 62 shillings, 
20 of which make the pound sterling \ consequenUy, 
the 20 shillings contain 1718.7 grains of fine silver, and 
1858.06 standard silver. 

The pound troy of standard gold, 44 is order- 
ed, by an act of King Charles II. to be cut into 444 
guineas : that is to say, every guinea contains 1 29.43 
grains of standard gold, and 1 18.644 f^l^ 9 

the pound sterling, which is 44 of the gumea, con- 
tains 112.994, which we may state at 113 grains of 
fine gold. 

The coinage in England is entirely defrayed at the 
expence of the state. The mint price for the metab is 
the very same with the price of the coin. 'Whoever 
carries to the mint an ounce of standard silver, receives 
for it in silver coin 5s. 2d. or 6 2d. : whoever carries an 
ounce of standard gold receives in gold coin gl. 17s. lo^d. 
the one and the other making exactly an ounce of the 
same fineness with the bullion. Com, therefore, can 

have 
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Money. ‘value in the market above bullion i conse- 

« ^ ' • quentlyi no loss can be incurred by those who melt it 

down. 

l^en the guinea was first strucki tbe gevemment 
(not inclining to fix the pound sterling to the gold coin 
of the nation) fixed the guinea at 20 shillings^ (which 
was then below ks proportion to the silver), leaving it 
to seek its own price above that valne, according to the 
course of the market. 

By this regulation no harm was* done to tbe English 
silver standard *, because the guinea, or 1 18.644 
fine gold, being worth more, at that time, than 20 
ohillia^, or 1 7 1 8.7 grains fine silver, no debtor would 
pay with gold at its standard value } and whatever it 
was received for above that price was purely conven- 
tional. 

Accordingly guineas sought their own price until 
. <the year 1728, that they were fixed a-new, not below 
their value as at first, but at what was then reckoned 
their exact value, according to the proportion of tbe 
metals, viz. at 2i shillings 5 and at this they were or* 
dered to pass current m all payments. 

This operation bad the effect of making the gold a 
standard as well as the silver. Debtors then paid in- 
differently in gold as well as in silver, because both 
were supposed to be of the same intrinsic as well as 
current value ; in whieh case no inconvenience could 
follow upon this regulation. But in time silver came 
to be more demanded ^ the making of plate began to 
prevail more than formerly, and the exportation of sil- 
ver to the East Indies increasing yearly, made the de- 
mand for it greater, or perhaps brought its quantity 
to be proportionally less than before. This changed 
the proportion of tbe metals ^ and by slow degrees they 
have come from that of i to 15.2 (tbe proportion they 
were supposed to have when the guineas were fixed and 
made a lawful money at 21 shillings) to that of 14*5, 
the present supposed proportion. 

The consequence of this has been, that the same gui- 
nea which was worth 1804.6 grains fine silver, at the 
time it was fixed at 21s. is now worth no more than 
1719.9 grains of fine silver according to the proportion 
of I4 t to I. 

Consequently debtors, who have always the option of 
the legal species in paying their debts, will pay pounds 
sterling no more in silver but in gold ^ and as the gold 
pounds they pay in are npt intrinsically worth tbe silver 
pounds they paid in formerly according to the sta- 
tute of Elizabeth, it follows that the pound sterling in 
silver is really no more the standard, since nobody will 
pay at that rate, and since nobody -can be compelled to 
do it. 

Besides this want of proportion between the metals, 
the silver coined before the reign of George I. is now 
become light by circulation ^ and the guineas coined 
by all the princes since Charles 11 . pass by tale, though 
many of tliem are considerably diminished in their 
weight. • 

Let us now examine what profit the want of propor- 
tion and the want of weight in the coin can afford to the 
money jobbers in melting it down or expoiting it. 

Did every body consider coin only as the measure for 
reckoning value, without attending to its value as a me- 
tal, the dmattoiis of gold and silver coin from perfect 



exactness, either as to proportion or weight, would oc- goitr. 
casion little inconvenience. 

Great numbers, indeed, in every modem society, 
consider coin in no other light than that of monev of 
account; and have great difficulty to comprehend what 
fiifference any one can find between a iigbt shilling and 
a heavy one, or what inconvenience there can possibly 
result from a guinea*s being some grains of fine gold too 
light to be worth 21 shillings standard weight. And 
did every one think in the same way, there would be 
no occasion for coin of the precious metals at all ; lea* 
ther, copper, iron, or paper, would keep the reckoning 
as well as gold and silver. 

But although there be many who look no farther 
than at tbe stamp on the coin, there are others whose 
sole business it is to examine its intrinsic worth as a 
commodity, and to profit of every irregularity in the 
we^t and proportion of metals. 

By the very institution of coinage, it is implied, that 
every piece of the same metal, and same denominatioB 
with regard to the money-unit, shall pass current for 
the same value. 

It is, therefore, the employment of money-jobben, 
to examine, with a scrupulous exactness, the precise 
weight of every piece of coin which comes into their 
bands. 

The first object of their attention is, the price of the 
metals in the market : a jobber finds, at present, that 
with 14. j pounds of fine silver bullion, be can boy one 
pound of fine gold bullion. 

He therefore buys up with gold coin all the sew sil- 
ver as fast as it is coined, of which he can get at the 
rate of 15.2 pounds for one in gold ; these 15.2 pounds 
silver coin he melts down into bullion, and converts 
that back into gold bullion, giving at the rate of only 
14.5 pounds for one. 

By this operation he remains with the value of tv 
of one pound weight of silver bullion clear profit upon 
the 15-7 pounds be bought; which is is really lost by 
the man who inadvertently coined silver at the mint, 
and gave it to the money-jobber for his gold. Thus 
the state loses the expence of the coinage, and the pub- 
lic tbe convenience of change for their guineas. 

Bat here it may be asked. Why should the mooer* 
jobber melt down the silver coin f can be not buy gold 
with it as well without melting it down 9 He cannot ; 
because when it is in coin be cannot avail himself of its 
being new and weighty. Coin goes by tale, not by 
weight ; therefore, were be to come to market wi^ 
his new silver coin, gold bullion being sold at tbe mint 
price, we shall suppose, viz. at 3I. 17s. XQ^. sterling 
money per ounce, he would be obliged to pay tbe pries 
of what he bou^t with heavy money, v^icb be can 
do with light. 

He therefore melts down the new silver coin, and 
sells it for bullion, at so many pence an ounce ; tbe 
price of which bullion is, in the English market, alwap 
above the price of silver at the mint, for the reasons 
now to be given. 

When you sell standard silver bullion at the rniuti 
you are to be paid in weighty money ; that is, you re- 
ceive for your bullion the very same weight in stand- 
ard coin ; the coinage costs nothing : but when 
sell bullion in the market you are paid in worn^ 

siher, 
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silver, in goM, in bank noteSt in shortf io every spe« 
mJae$ of lawful current money. Now all these pay- 
racDts have some defect : the silver you are paid with 
is worn and light tb^ gold you are paid with is over- 
rated, and perhaps also lights and the bank notes 
must have the same value with the specie with which 
the bank pays them ^ that is, with light silver or over* 
rated gold. 

It is for these reasons, that silver bullion, which is 
boogbt by the mint at 5s. 2d. per ounce of heavy silver 
money, may be bought at market at 65 pence the 
ounce in light silver, overrated gold, or bank notes, 
which is the same thing. 

Forther, We have seen how the ImpositioD of coin* 
age has the effect of raising coin above the value of 
bullion, by adding a value to it which it had not as a 
metal. 

Jost so, when the unit is once affixed to certain de- 
termined quantities of both metals, if one of the metals 
should afterwards rise in value in the market, tlie coin 
made of that metal must lose a part of its value as coin, 
although it retains it as a metal. Consequently, as in 
the first case it acquired an additional value by being 
coined, it must now acquire an additional value by be- 
ing melted down. From this we may conclude that 
when the standard is affixed to both the metals in the 
coin, and when the proportion of that value is not made 
to follow the price of the market, that species which 
rises in the market is melted down, and the bullion ia 
sold for a price as much exceeding the mint price as 
the metal has risen in its value. 

If, therefore, in England, the price of silver bnllion 
is found to he at 65 pence the ounce, while at the mint 
it is rated at 62*, this proves that silver has risen aV 
above the proportion ob^rved in the coin^ and that all 
coin of standard weight may consequently be melted 
down with a profit of But as there are several 
fiber circumstances to be attended to which regulate 
and influence the price of bullion, we shall here pass 
them in review, the better to discover the nature of this 
disorder in the English coin, and the advantages which 
money-jobbers may draw from it. 

The price of bullion, like that of every other mer- 
chandise, is regulated by the value of the money it is 
paid with. 

If bullion, therefore, sells in England for 6 5 pence 
an ounce paid in silver coin, it must sell for 6 ^ shillings, 
the pound troy j that Is to say, the shillings it is com- 
monly paid with do not exceed the weight of ^ of a 
pound troy; for if the 65 shillings with which the 
pound of bullion is paid Weigh more than a pound 
troy, it will be a shorter and better way for him who 
wants bullion to melt down the shillings and make use 
of the metal, than to go to market with them in order 
to mt less. 

We may, therefore, he very certain, that no man* 
will buy silver bullion at 65 pence an ounce, with any 
shilling which weighs above of a pound troy. 

We have gone upon the supposition that the ordi- 
nal price of bullion in the English market is 65 pence 
per ounce. This has been done upon the authority of 
some late writers on this subject: it is now proper to 
point out the causes which may make it deviate fimna 
that value. 



It may, and certainly will vary, in the price, aic* Moaer. 
cording as the currency is better or worse. Whott^ ' s ■ "■ 
the expcnce of a war, or a wrong balance of trade,, 
have carrihd off a great many heavy guineas, it is na- 
tural that bullion should rise ; because then it will be 
paid for more commonly in light gold and silver ; that 
IS to say, with pounds sterling, below the value of 1x5 
grains bne gold, the worth of the pound sterling in new 
guineas. 

II. This wrong balance of trade, or a demand far 
Ixdliou abroad, becoming very great, may occasion a 
scarcity of the metals in the market, as well as a 
scarcity of the coin ; consequently, an advanced prica- 
raust be given for it in proportion to the greatness and* 
height of tlie demand. In this case, both the specie ^ 
and the bullion must be bought with paper. But the 
rise in the price of bullion proceeds from the demand 

for the metals and the competition between merchants 
to procure them, and not because the paper given as 
the price is at all of inferior value to the specie. The 
least discredit of this kind would not tend to diminish 
the value of the paper ; it would annihilate it at once^ 
Therefore, since the metals must be had, and that thr 
paper cannot supply the want of them when they are to 
be exported, the price rises in proportion to the diffiGulf* 
ties in finding metals eisewhm than in the EngUsh^ 
market. 

III . A sudden esdl for bullion, for the making of 
plate. A goldsmith can well afford to give 67 pence 
for an ounce of silver, that is to say, he can affc^ te 
give one pound of gold for 14 pounds of silver, and per- 
haps for less, notwithstanding that what he gives be 
more than the ordinary proportion between the metals, 
because he indemnifies himself amply by the price of his 
workmanship ; just as a tavern keeper will pay any price* 
for a fine fish, because, like the goldsmith, he buys for 
other people. 

IV. The mint price has as great an effect in bring- 
ing down the price of bullion, as exchange has in rais- 
ing it. In countries where the metals in the coin am 
justly proportioned, where all the currencies arc of le- 
gal weight, and where coinage is imposed,, the opera- 
tions of trade make the price of bullion constantly to 
fluctuate between the value of the coin and the mint 
price of the metals. 

Now let us suppose that the cuirent price of sUver> 
bullion in the market is 65 pence the ounce, paid in* 
lawful money, no matter of wbat weight or of what 
metal. Upon this the money-jobber falls to work. All 
shillings which are above ^ of a pound troy, he throws « 

into his melting pot, and sells them as bullion for 65d« 
per ounce ; all those vdiicb are below that weight he 
carries to market, and buys bullion with them at 63d* 
per ounce. 

Wbat is the consequence of this P 

That those who sell the bullion, finding the shlllii^- 
which the money- jobber pays with perhaps not above 
of a ponnd txw, they on their side raisq the price 
of the httllioQ to 66d. the ounce. 

This makes new work for the money-jobber; for 
he must always gain. He now weighs all shillings aa 
they come to hand ; and as formerly he thfeew into his 
melting pot those only which were worth more than 
of a. poxuid troy, he new throws in all that are in va* 
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Money. Itfe abdve He tlien delis the melted shillings at 
■—V 66d. the ounce, and buys bullion with the liglit ones at 

the same price. 

This is the xonsequence of ever permitting any spe- 
'Cies of coin to pass by the authority of the stamp, with- 
out controlling it at the same time by the weight : and 
this is the manner in which money-jobbers gam by the 
currency of light money. 

It is no argoment against this exposition of the matter 
to say, that silver bullion is seldom bought with silver 
coin ^ because the pence in new guineas are woith no 
more than the pence of shillings of in the pound troy : 
that is to say, that 240 pence contained in 4r of a new 
guinea, and 24O pence contained in 28 shillings of 65 
to the pound troy, differ no more in the intrinsic value 
than 0.83 of a grain of fine silver upon the whole, which 
is a mere trifle. 

Whenever, therefore, shillings come below the 
weight of ^ of a pound troy, then there is as advan- 
tage in changing them for new guineas j and when that 
is the case, the new guineas will be melted down, and 
profit will be found in selling them for bullion, upon 
the principles we have just b^n explaining. 

We have already given a specimen of the domestic 
operations of the money-jobbers ^ but these are not the 
most prejudicial to national concerns. The jobbers may 
be supposed to be Englishmen •y and in that case the 
profit they make remains at home : but whenever there 
is a call mr bullion to pay the balance of trade, it is 
evident that this will be paid in silver coin ; never in 
gold, if heavy silver can be got *, and this again carries 
away the silver coin, and renders it at home so rare, 
that great inconveniences are found for want of the les- 
ser denominations of it. The loss, however, here is 
confined to an inconvenience \ because the balance of 
trade being a debt which must be paid, we do not con- 
sider the exportation of the silver for that purpose as 
any consequence of the disorder of the coin. But be- 
sides this exportation which is necessary, there are others 
which are arbitrary, and which are made only with a 
view to profit of the wrong proportion. 

When the money-jobbers find difficulty in carrying 
on the traffic we have described, in the English market, 
because of the competition among themselves, they 
carry the silver coin of the country, and sell it a- 
broad for gold, upon the same principles that the East 
India Company send silver to China in order to pur- 
chase gold. 

It may be demanded, What hurt this trade can do 
to Britain, since thase who export silver bring back the 
same value in gold ? Were this trade carried on by na- 
tives, there would be no loss ; because they would bring 
home gold for the whole intrinsic value of the silver. 
But if we suppose foreigners sending over gold to be 
coined at the English mint, and changing the gold in- 
to English silver coin, and then canying off this coin, 
it is plain that they must gain the diference, as well as 
the money-jobbers. But it may be answered, That 
having given gold for silver at the rate of the mint, 
they have given value for what they have received. 
Very right *, but so did Sir Hans Sloane, when he paid 
five guineas for an overgrown toad : he got value for 
his money ; but it was value only to himself. Just so, 
whenever the English government shall be obliged to 
restore the proportion of the metals (as they roust do), 

I 



this operation will annihilate that imaginary value riud Mwey 
they have hitherto set upon gold ^ which imagination is '***v*» 
the only thing which renders the exchange of their sil- 
ver against the foreign gold equal. 

But it is farther objected, that foreigners cannot 
carry off the heavy silvery because there is none to 
Gary off. Very true \ hot then they have carried off 
a great quantity already : or if the English Jews bare 
been too sharp to allow such a profit to fall to strangers, 
(which may or may not have b^n the case), then this 
disorder is an effectual stop to any more coinage of sil* 
ver for circulation. 

7. 0 / the Disorder in the British Coin^ so far as it affects 
the Value of the Pound Sterling Currency, 

From what has been said, it is evident, that there 
must be found in England two legal pounds sterling, 
of different values 5 the one worth 113 grains of fine 
gold, the other worth 1718.7 grains of fine silvw. 

We call them different : becanse these two portions of 
the precious metals are of difierent values all over 
Europe. 

But besides these two different pounds sterling, which 
the change in the proportion of the metals has created, 
tlurother defects of the circulating coin produce similar 
effects. Tbe^ineas coined by all the princes since 
King Charles 11. have been of the same standard weight 
and fineness, 44^ In a pound troy of standard gold f? 
fine : these have been constantly wearing ever since they 
have been coined \ and in proportion to tbeir wearing 
they are of less value. 

If, therefore, the new guineas are below the value 
of a pound sterling in silver, standard weight, the old 
must be of le*ss value still. Here then is another cur- 
rency, that is, another pound sterling ; or indeed, more 
properly speaking, there are as many dilFerent pounds 
sterling as there are guineas of different weights. This 
is not all ; the money-jobbers having carried off all the 
Weighty silver, that which is worn with use, and redu- 
ced even below the standard of gold, forms one curren- 
cy more, and totally destroys all determinate proportion 
between the money unit and the currencies which are 
supposed to represent it. 

It may be asked, how, at this rate, any silver has 
remained in England ? It is answered, that the few 
weighty shillings which still remain in circulation, have 
marvellously escaped the bands of the money-jobbers : 
and as to the rest, the rubbing and wearing of these 
pieces has done what the state might have dons ; that 
is to say, it bas reduced them to tbeir due proportioo 
with the lightest gold. 

The disorder, therefore, of the English coin has ren- 
dered the standard of a pound sterling quite unceitaju. 

To say that it is 1718.7 grains of fine silver, is quite 
ideal. Who are paid in such pounds P To say that it 
is 1 13 grains of pure gold, may also not be truej be- 
cause there are many currencies worse than the new 
guineas. 

What then is the consequence of all this disorder ? 
What effect has it upon the current value of a pound 
sterling ? And which way can the value of that be de- 
termined ? 

The operations of trade bring value to an equation, 
notwithstanding the greatest irregularities possible j and 
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,ey. value over all tbc world by the means of forei^ ex- 

— ^ change. This Is a kind 6f ideal scale for measuring the 
British coin, although it has not all the properties of 
that described above. 

Exchange considers the pound sterling as a value 
determiaed according to the combination of the va- 
lues of all the different currencies, in proportion as 
pajments are made in the one or the other ^ and as 
debtors generally take care to pay in the worst species 
they can, it consequently follows, that the value of 
the pound sterling should fall to that of the lowest cur- 
rency. 

Were there a sufficient quantity of worn gold and 
silver to acquit all bills of exchange, the pound sterling 
would come down to the value of them ^ but if the new 
gold be also necessary for that purpose, the value of it 
must be proportionably greater. 

All these combinations are liquidated and compen- 
sated with one another, by the operations of trade and 
exchange ^ and the pound sterling, which is so different 
in itself, becomes thereby, in the eyes of commerce, a 
determinate unit ; subject, however to variations, from 
which it never can be exempted. 

Exchange, therefore, is one of the best measures for 
valuing a pound sterling, present currency. Here oc- 
curs a question : 

Does the great quantity of paper money in England 
tend to diminish the value of the pound sterling ? 

We answer in the negative. Paper money is just as 
good as gold or silver money, and no better. The va- 
riation of the standard, as we have already said, must 
influence the interest of debtors and creditors propor- 
tionally everywhere. From this it follows, that all aug- 
mentation of the value of the money unit in the specie 
must, hurt the debtors in the paper money ^ and all 
diminutions, on the other hand, roust hurt the creditors 
in the paper money as well as everywhere else. The 
payments, therefore, made in paper money, never can 
contribute to the regulation of the standard of the 
pound sterling 5 it is the specie received in liquidation 
of that paper money which alone can contribute to 
mark the value of the British unit ^ because it is affixed 
to nothing else. 

From this we may draw a principle, ** That in 
countries where the money unit is entirely affixed to 
the coin, the actual value of it is not according to the 
legal standard of that coin, but according to the mean 
proportion of the actual worth of those currencies in 
which debts are paid. 

From this we see the reason why the exchange be- 
tween England and all other trading towns in Europe 
has long appeared so unfavourable. People calculate 
the real par, upon the supposition that a pound ster- 
ling is worth 1718.7 grains troy of fine silver, when in 
fact the currency is not perhaps worth 1638, the va- 
lue of a new guinea in silver, at the market proportioti 
of I to 14.5 j that is to say, the currency is but 95.3 
per cent, of the silver standard of the 43d of Elizal^th. 
No wonder then if the exchange be thought unfavour- 
able. 

From the principle we have just laid down, we may 
gather a confirmation of what we advanced concerning 
the cause of the advanced price of bullion in the Endish 
market. 

When people buy bullion with current money at a 
VoL. XIV. Parti. t 
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determinate price, that operation, in conjunction with Money 
the course of exchange, ought naturally to mark the '■■""v ' 
actual value of the pound sterling with great exact- 
ness. 

If therefore the price of standard bullion in the Eng** 
lish market, when no demand is found for the exporta- 
tion of the metals, that is to say, when paper is 
found for paper upon exchange, and when merchants 
versed in these matters jndge exchange (that is re- 
mittances) to be at par, if then silver Imllion can- 
not be bought at a lower price than 65 pence the 
ounce, it is evident that this bullion might be bought 
with 65 pence in shillings, of which 65 might be coin- 
ed out ot the pound troy English standard silver ^ since 
65 per ounce implies 65 shillings for the 1 2 ounces or 
pound troy. 

This plainly shows how standard silver bnllion sliould 
sell for 65 pence the ounce, in a country where the 
ounce of standard silver in the coin is worth no more 
than 62 > and were the market price of bullion to ' 
stand uniformly at 65 pence per ounce, that would 
show the value of the pound sterling to be tolerably 
fixed. AH the heavy silver coin is now carried off 5 be- 
cause it was intrinsically worth more than the gold it 
passed for in currency. The silver therefore which re- 
mains is worn down to the market proportion of the 
metals, as has been said } that is to say, 20 shillings 
in silver currency are worth 113 grains of fine gold, 
at the proportion of i to 14.5 between gold and silver* 

Now, 

as I is to 14.5, so is 113 to 1638 : 
so the 20 shillings current weigh but 1638 grains fine • 

silver, instead of I718.7, 'iehich they ought to do a<> 
cording to the standard. 

Now let us speak of standard silver, since we are 
examining bow far the English coin must be worn by 
use. 

The pound troy contains 5760 grains. This, ac- 
cording to the standard, i» coined into 62 shillings^ ' 
consequently, every shilling ought to weigh 92.9 grains. 

Of such shillings it is impossible that ever standard 
bullion should sell at above 62 pence per ounce. 

If therefore such bullion sells for 65 pence, the shil- 
lings with which it is bought must wei/jh no more 
than 88.64 grains standard silver ^ that is, they must 
lose 4.29 grains, and are reduced to of a pound 
troy. 

hut it is not necessary that bullion be bought with 
shillings : no stipulation of price is ever made farther, 
than at so many pence sterling per ounce. Does not 
this virtually determine the value of such currency 
with regard to all the currencies in Europe ? Did a 
Spaniard, a Frenchman, or a Dutchman, know the 
exact quantity of silver bullion 'which can be bought 
in the London market for a pound sterling, would he 
inform himself any farther as to the intrinsic value of 
that money unit ? would he not understand the value 
of it far better from, that circumstance than by the 
course of any exchange, since exchange does not 
mark the intrinsic value of money, but only the va- 
lue of that money transported from one place to an^ 
other ? 

The price of bullion, therefore, when it is not in^ 
fluenced by extraordinary demand, (such as for tho 
payment of a balance of trade, or for making an ex- 
S s ^raordinary 
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Money, timordinaiy provision of plate), but when it stands at 
' what every body knows to be meant by the common 
market price, is a very tolerable measure of the value 
of the actual money standard in any country. 

If it be therefore true, that a pound sterling cannot 
purchase above 1638 grains of fine silver bullion, it 
will require not a little logic to prove that it is really, 
or has been for these many years, worth any more $ 
notwithstanding that the standard weight of it in Eng- 
land is regulated by the laws of the kingdom at 1718.7 
grains of fine silver. 

If to this valuation of the pound sterling drawn 
from the price of bullion, we add the other drawn 
from the course of exchange^ and by this we find 
that when paper is found for paper upon exchange, a 
pound sterling cannot purchase above 1638 grains of 
fine silver in any country in Europe : upon these two 
authorities we may very safely conclude (as to the mat- 
ter of fact at least) that the pound sterling is not worth 
more, either in London or in any other trading city ^ 
and if this he the case, it is just worth 20 shillings of 
65 to the pound troy. 

If therefore the mint were to coin shillings at that 
rate, and pay for silver bullion at the market .price, 
that is, at the rate of 65 pence per ounce in those new 
coined sliillings, they would be in proportion to the 
gold ^ silver would be carried to the mint equally with 
gold, and would be as little subject to be exported or 
melted down. 

It may be inquired in this place, how far the coining 
the pound troy into 65 shillings is contrary to tlie laws 
.of England ? 

The moment a state pronounces a certain quantity 
of gold to be worth a certain quantity of silver, and 
orders these respective quantities of each metal to be 
received as equivalents of each other, and as lawful 
money in payments, that moment gold is made a stand- 
ard as much as silver. If therefore too small a quan- 
tity of gold be ordered or permitted to be considered 
as an equivalent for the unit, the silver standard is from 
that moment debased ; or indeed, more properly speak- 
iqg, all silver money is from that moment proscribed ; 
for who, from that time, will ever pay in silver, when 
he can pay cheaper in gold ? Gold, therefore, by such 
a law, is made the standard, and all declarations to the 
contrary are against the matter of fact. 

Were the king, therefore, to coin silver at 65 shil- 
lings in the pound, it is demonstration, that by such an 
act he would commit no adulteration upon the stand- 
ard : the adulteration is already committed. The 
standard has descended to where it is by slow de- 
grees, and by the operation of political causes only ) 
and nothing prevents it from falling lower but the 
standard of the gold coin. Let guineas be now left 
to seek their value as they did formerly, and let light 
silver continue to go by tale, we shall see the guineas 
up at 30 shillings in 20 years time, as was the case in 
160J. 

It is as absurd to say that the standard of Queen 
Elizabeth has not been debased by enacting that the 
English unit shall be acquitted with 1x3 grams of fine 
gold, as it would be to affirm that it would not be de- 
based from what it is at present by enacting that a 
pound of butter should everywhere be received in pay- 



ment for a pound sterling ; although the pound ste^ nutj 
ling should continue to consist of three ounces, 17 peo-^— 
ny- weights, and xo grains of standard silver, according 
to the statute of the 43d of Elizabeth. In that case, 
most debtors would pay in butter ^ and silver would, as 
at present, acquire a conventional value as a metal, bat 
would be looked upon no longer aa a standard, or as 
money. 

If therefore, by the law of England, a pound sterling 
must consist of 1718.7 grains troy of fine silver*, by the 
law of England also, 113 grains of gold must be of the 
same value : but no law can establish that proportion *, 
consequently, in which ever way a reformatioo be 
brought about, some law must be reversed ^ consequent- 
ly, expediency, and not compliance with law, must be 
the motive in reforming the abuse. 

From what has been said, it is not at all sarprising 
that the pound sterling should in fact be reduced near* 
ly to the value of the gold. Whether it ought to be 
kept at that value is another question. All that ire 
here decide is, that coining the pound troy into 65 
shillings would restore the proportion of the metab, 
and render both species common in circulation. But 
restoring the weight and proportion of the coin is not 
the difficulty which preveuU a reformation of the Eng- 
lish coinage. 

S. Circunutances to be Mended to in a New Regulatm 
of the British Coin, 

To people who do not understand the nature of such 
operations, it may have an air of justice to support 
the unit at what is commonly believed to be the stand- 
ard of Queen Elizabeth, viz. at 1718.7 grains of fine 
silver. 

The regulating the standard of both silver and gold 
to tt and the pound sterling to four ounces 
standard silver, as it stood duriag the reign of Queen 
Mary I. has also its advantages, as Mr Harris has ob- 
served. It makes the crown-piece to weigh just one 
ounce, the shilling four pennyweights, and the penny 
eight grains: consequently, were the new statute to 
bear, that the weight of the coin should regulate its 
currency upon certain occasions, the having the pieces 
adjusted to certain aliquot parts of weight would make 
weighing easy, and would accustom the common people 
to judge of the value of money by its weight, and not 
by the stamp. 

In that case, there might be a convcniency in strik- 
ing the gold coins of the same weight with the silver *, 
because the proportion of their values would then con- 
stantly be the same with the proportion of the metals. 
The gold crowns would be worth at present, 3I. 12s. 

6d. the half-crowns ll. l6s. 3d. the gold shillings 14s. 

6d. and the half 78. 3d. This was anciently the prac- 
tice in the Spanish mints. 

The interests within the state can be nowise perfect- 
protected, but by permitting conversions of value 
from the old to the new standard, whatever It be, and 
by regulating the footing of such conversions by act of 
parliament, according to circumstances. 

For this purpose, we shall examine those interests 
which will chiefly merit the attention of goveminent, 
when they form a regulation for the future of acquit- 
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ner pcnnaneot contracts already entered into. Such 
as may be contracted afterwards will naturally follow 
the new standard. 

The landed interest Is no doubt the most consider- 
able in the nation. Let us therefore examine, in the 
first place, what regulations it may be proper to make^ 
in order to do justice to this great class, with respect to 
the land tax on one hand, and with respect to their les- 
sees on the other. 

The valuation of the lands of England was made 
many years ago, and reasonably ought to be supported 
at the real value of the pound sterling at that time, 
according to the principles already laid down. The 
general valuation, therefore, of the whole kingdom 
will rise according to this scheme. This will be con- 
sidered as an injustice } and no doubt it would be so, if 
for the future, the land tax be imposed as heretofore, 
without attending to this circumstance ^ but as that im- 
position is annual, as it is laid 00 by the landed interest 
Itself, who compose the parliament, it is to be supposed 
that this great class will at least take care of their own 
interest. 

Were the valuation of the lands to be stated accord- 
ing to the valuation of the pound sterling of 1718.7 
grains of silver, which is commonly supposed to be the 
standard of Elizabeth, there would be no great injury 
done *, this would raise the valuation only 5 per cent, 
and the land tax in proportion. 

There is no class of inhabitants in all England so 
moch at their ease, and so free from taxes, as the class 
of farmers. By living in the country, and ^ consam- 
ing the fruits of the earth without their sufiering any 
alienation, they avoid the effect of many excises, 
which, by those who live in corporations, are felt npon 
many articles of their consumption, as well as on those 
which are immediately loaded with these impositions. 
For this reason it will not, perhaps, appear unreason- 
able, if the additional 5 per cent, on the land tax 
were thrown upon this class, and not upon the land- 
lords. 

With respect to leiises, it may be observed, that we 
have gone upon the supposition that the pound sterling 
in the year 1728 was worth 17x8.7 grains of £ne sHver, 
and 113 grains of fine gold. 

There would be no injustice done the lessees of all the 
lands in the kingdom, were their rents to be fixed at 
the mean proportion of these values. We have observed 
how the pound sterling has been gradually diminishing 
in its worth from that time by the gradiud rise of the 
silver. This mean proportion, therefore, will nearly 
answer to what the value ^f the pound steriing was in 
1743 9 aupposing the rise of the silver to bave been uni- 
form. 

It may be farther alleged in favour of the landlords, 
that the gradual debasement of the standard has been 
more prejudicial to their intertrst in letting their lands, 
than to the farmers in disposin^.of the fruits of them. 
Proprietors cannot so easily raise their rents upon new 
leases, as farmers can raise the prices of their grain 
according to the debasement of the value of the cur- 
rency. 

The pound sterling, thus regulated at the mean pro- 
portion of its worth, as it stains at present, and as it 
stood in 1728, maybe realized in 1678.6 grains of fine 
rilver, and x 15176 grains fine gold ) which is ^ per 



cent, above the value of the piisent currency. No in- 
jury, therefore, would he done to lessees, and no un- 
reasooable gain would accrue to the landed interest, in 
appointing conversions of all land rents at 2 \ per cent, 
above the value of the present currency. 

Without a thorough knowledge of every circumstance 
relating to Great Britain, it is impossible to lay do\rn 
any plan. It is sufficient here briefly to point out the 
principles upon which it must be regulated. 

The next interest to be considered is that of the na- 
tion's creditors. The right regulation of their concerns 
will have a considerable influence in estabUsbing public 
credit upon a solid basis, by making it appear to all the 
world, that no political operation upon the money of 
Great Britain can in any respect eit^r benefit or pre- 
judice the interest of those who lend their money upon 
the faith of the nation. The regulating also the inte- 
rest of so great a body, will serve as a rule for all cre- 
ditors who are in the same circumstances, and will upon 
other accounts be productive of greater advantages to 
the nation in time coming. 

In 1 749, a new regulation was made with the pub- 
lic creditors, when the interest of the whole redeemable 
national debt was reduced to 3 per cent. This cir- 
cumstance infinitely facilitates the matter with respect 
to this class, since by this innovation of all former con- 
tracts, the whole national debt may be considered as 
contracted at, or posterior to, the 25th December 

Were the state, by an arbitrary operation upon 
money (which every reformation must be), to diminish 
the value of the pound sterling in which the parlia- 
ment at that time bound the nation to acquit those 
capitals and the interest upon them, would not all Eu- 
rope say. That the British parliament bad defrauded 
their creditors ? If therefore the operation proposed to 
be performed should have a contrary tendency, viz. to 
augment the value of the pound sterling with which 
the parliament at that time bound the nation to ac- 
quit those capitals and interests, must not all Europe 
also agree, that the British parliament had defrauded 
the nation ? 

The convention with the ancient creditors of the 
state, who, in consequence of the debasement of the 
standard, might have justly claimed an indemnification 
for the loss upon their capitals, lent at a time when 
the pound sterling was at the value of the heavy sil- 
ver, removes all causes of complaint from that quarter. 
There was in the year 1749 innovation in all 
their contracts ; .and they are now to be considered 
as creditors only from the 25th of December of that 
year. 

Let- the value of the pound sterling be inquired in- 
to during one vear prec^ng aud one posterior to the 
transaction of the month of December 1749. The 
^eat sums borrowed and paid back^by the nation dur- 
ing that period, will famish data sufficient for that 
calculation. Let this value of the pound be specified 
in troy grains of fine silver and fine gold bullion, with- 
out mentioning any denomination of money according 
to the exact proportion of the metals at that time. 
And let this pound be called the pound ^ national 
credit. 

This first operation being determined, let it be enact- 
ed, tb^t the pound sterling, by which the state is to 
S s 2 borrow 
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Monev. borrow for the future, and that in which the creditors 
— are to be paid, shall be the exact mean proportion be- 
tween the quantities of gold and silver above specified, 
according to the actual proportion of the metals at the 
time such payments shall be made : or that the sums 
shall be borrowed or acquitted, one half in gold and 
one half in silver, at the respective requisitions of the 
creditors or of the state, when boiTowing. All debts 
contracted posterior to 1749 may be made liable to 
conversions. 

• The consequence of this regulation will be the insen- 
sible establishment of a bank money. Nothing would 
he more difficult to establish, by a positive revolution, 
« than such an invariable measure ^ and nothing will be 

found so easy as to let it establish itself by its own ad- 
vantages. This bank money will be liable to much 
fewer inconveniences than that of Amsterdam. There 
the persons transacting must be upon the spot ; here, 
the sterling currency may, every quarter of a year, 
be adjusted by the exchequer to this invariable stand- 
ard, for the benefit of all debtors and creditors who 
incline to profit of the stability of this measure of va- 
lue. 

This scheme is liable to no inconvenience from 
the variation of the metals, let them be ever so fre- 
quent or hard to be determined ; because upon every 
occasion where there is the smallest doubt as to the 
actual proportion, the option competent to credi- 
tors to be paid liklf in silver and half in gold will 
remove. 

Such a reflation will also have this good effect, 
that it will give the nation more just ideas of the na- 
ture of money, and consequently of the influence it 
ought to have upon prices. 

If the value of the pound sterling shall be found 
to have been by accident ]ess in December 1749 than 
it is at present ; or if at present the currency be found 
below what it has commonly been since 1749; injus- 
tice to the creditors, and to prbvent all complaints, the 
nation may grant them the mean proportion of the 
value of the pound sterling from 1749 to 1760, or 
any other which may to parliament appear reason- 
able. 

This regulation must appear equitable in the eyes 
of all Europe •j and the strongest proof of it will bo, 
that it will not produce the smallest effect prejudicial 
to the interest of the foreign creditors. The course 
of exchange with regard to them will stand precisely 
as before. 

A Dutch, French, or German creditor, will receive 
the same value for his interest in the English stocks as 
heretofore. This must silence all clamours at home, 
being the most convincing proof, that the new regu- 
lation of the coin will have made no alteration upon 
the real value of any man’s property, let him be debtor 
or creditor. 

The interest of every other denomination of credi- 
tors, whose contracts are of a fresh date, may be regu- 
lated upon the san^e principles. But where debts are 
of an old standing, justice demands, that attention be 
had to the value of money at the time of contracting. 
Nothing but the stability of the English coirt, when 
compared .with that of other nations, can make such a 
proposal appear extraordinary. Nothing is better 
known in France than this stipulation added to obii- 
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gations, Argent au cours de ce jour ; that is to say, That Hokj 
the sum shall be paid in coin of the same intrinsic value * 
with what has been lent. Why should such a clause 
be thought reasonable for guarding people against ar- 
bitrary operations upon the numerary value of the coin, 
and not be found just upon every occasion where the 
numerary value of it is found to be changed, let the 
cause be what it will ? ' 

The next interest we shall examine is that of trade. 

When men have attained the age of 21, they have no 
more occasion for guaj'dians. This may be applied to 
traders j they can parry with their pen every inconre- 
nience which may result to other people from the 
changes upon money, . provided only the laws permit 
tJiem to do themselves justice with respect to their en- 
gagements. This class demands no more than a right 
to convert all reciprocal obligations into denomioatious 
of coin of the same intrinsic value with those they have 
contracted in. 

The next interest is that of buyers and sellers ^ that 
is, of manufacturers with regard to consumers, and of 
servants with respect to those who hire their persontl 
service. 

The interest of this class requires a roost particolar 
attention. They must, literally speaking, be put to 
school, and taught the first principles of their trade, 
which is buying and selling. They must learn to judge 
of price by the grains of silver and gold they receive : 
they are children of a mercantile mother, however war- 
like the father’s dispositioo. If it be the interest of the 
state that their bodies be rendered robust and active, 
it is no less the interest of the state that their minds be 
instructed in the first principles of the trade they exer- 
cise. 

For this purpose, tables of conversion from the old 
standard to the new must be made, and ordered to be 
put up in every market, in every shop. All duties, all 
excises, must be converted in the same manner. Uni- 
formity must be made to appear everywhere. The 
smallest deviation frem this will be a stumbling block 
to the multitude. 

Not only the interest of the individuals of the class 
we are at present considering, demands the nation’^ 
care and attention in this particular \ but the prospe- 
rity of trade, and the wellbeing of the nation, are idso 
deeply interested in the execution. 

The whole delicacy of the intricate combinations of 
commerce depends upon a just and equable vibration 
of prices, according as circumstances demand The 
more, therefore, the industrious classes are instructed in 
the principles which influence prices, the more easily 
will the machine move. A workman then learns to 
sink his price without regret, and can raise it without 
avidity. When principles are not understoo<l, prkes 
cannot gently fall, they must be pulled down: and mer- 
chants dare not sufier them to rise, for fear of abuse, 
even although the perfection of an infant manufacture 
should require it. 

The last interest is that of the bank of England, 
which naturally must regulate that of every other. 

Had this great company followed the example of 
other banks, and established a bank-nu>ney of an mva- 
riable standard as the measure of all their debts and 
credits, they wou]d not have been liable to any incon- 
venience, upon a variation of the standard. 

lit 
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j, Tbe btnk of Englaiul vras projected about tbe jear 
— ^ 1694, at a time when the current money of the nation 
was in the greatest disorder, and government in the 
greatest distress both for money and for credit. Com- 
merce was then at a very low ebb ; and the only, or 
at least the most profitable, trade of any, was jobbing 
in coin, and carrying backwards and forwards the pre- 
cious metals from Holland to England. Merchants 
profited also greatly from the effects which tbe utter 
disorder of the coin produced upon the price of roer- 
cbandise. 

At such a juncture tbe resolution was taken to make 
a new coinage $ and upon the prospect of this, a com- 
pany was found, who, for an exclusive charter to hold 
a bank for 13 years, willingly lent the government 
upwards of a imllion sterling at 8 per cent, (in light 
money we suppose), with a prospect of being repaid 
both interest and capital in heavy. This was not all : 
part of the money lent was to be applied for the esta- 
blishment of the hank ; and no less than 4000I. a-year 
was allowed to the company, above tbe full interest, 
for defraying the charge of tbe management. 

Under such circumstances the introduction of bank- 
money was very superfluous, and would have been very 
impolitic. That invention is calculated against the 
raising of the standard : but here the bank profited of 
that rise in its quality of creditor for money lent ; and 
took care not to commence debtor by circulating their 
paper until tbe effect of the new regulation took place 
in 1695^ that is, softer the general re-coinage of all 
the clipped silver. 

From that time till now, the bank of England has 
been tbe basis of the nation's credit, and with great 
reason has been constantly under the most intimate pro- 
tection of every minister. 

Tbe value of the pound sterling, as we have seen, has 
been declining ever since tbe year 1601, the standard 
being fixed to silver during all that century, while tbe 
gold was constantly rising. No sooner had the pro- 
portion taken another turn, and silver begun to rise, 
than the government of England threw tlie standard 
virtually upon the gold, by regulating the value of the 
guineas at the exact proportion of tbe market. By 
these operations, however, the bank has constantly 
been a gainer (in its quality of debtor) upon all the 
paper in circulation ; and therefore has lost nothing by 
not having established a bank-money. 

The interest of this great company being established 
npon the principles we have endeavoured to explain, it 
is very evident, that the government of England never 
will take any step in the reformation of the coin which 
in its consequences can prove hurtful to the bank. 
Such a step would be contrary both to justice and to 
mmmon sense. To make a regulation which, by rais- 
ing the standard, would prove beneficial to tbe public 
creditors, to the prejudice of the bank (which we may 
call the public debtof)^ would be* an operation upon 
public credit like that of a person who is at great pains 
to support his bouse by props on all sides, and who at 
tbe same time blows up the foundation of it with gun- 
powder. 

VVe may therefore conclude, that with regard to the 
bank of England, as well as every other private bank- 
er, the notes which are constantly payable upon de- 
iMod must be made liable to a conversion at tbe actual 

5 . 



value of the pound sterling at the time of tlie new re- 
gulation. ^ 

That the hank will gain by this, is very certain \ bnt 
the circulation of their notes is so swift, that it would 
be absurd to allow to the then possessors of them that 
indemnification which naturally should be shared by all 
those through whose hands they have passed, in pro- 
portion to the debasement of the standard daring the 
time of their respective possession. 

Besides these considerations, which are in cqmmon to 
all states, the government of Great Britain has one pe- 
culiar to itself. The interest of the bank, and tl\at of 
the creditors, are diametrically opposite \ every thing 
which raises the standard hurts the bank % every thing 
which can sink it hurts the creditors : and upon the 
right management of tbe one and the other, depends 
the solidity of public credit. For these reasons, with- 
out tbe most certain prospect of conducting a restitution 
of the standard to the general advantage as well as ap- 
probation of the nation, no minister will probably ever 
undertake so dangerous an operation. 

We shall now propose an expedient which may re- 
move at least some of tbe inconveniences which would 
result from so extensive an undertaking as that of regu- 
lating the respective interests in Great Britain by a po- 
sitive law, upon a change in tbe value of -their money 
of account. 

Suppose then, that, before any change is made in the 
coin, government should enter into a transaction with 
the public creditcirs, and ascertain a permanent value 
for the pound sterling for the future, specified in a de- 
termined proportion of the fine metals in common bul- 
lion, without any regard to money of account, or to any 
coin whatever. ^ 

This preliminary step being taken, let the intended 
alteration of the standard be proclaimed a certain time 
before it is to commence. Let the nature of the 
change be clearly explained, and let all such as are en- 
gaged in contracts which are dissolvable at will upon 
the prestations stipulated, be acquitted between tbe 
parties, or innovated as they shall think proper ^ with 
certification, that, posterior to a certain day, the stipu- 
lations formerly entered into shall be binding according 
to tbe denominations of the money of account in the 
new standard. 

As to permanent contracts, which cannot at once 
be fulfilled and dissolved, such as leases, the parliament 
may either prescribe the methods and terms of conver- 
sion \ or a liberty may be given to tbe parties to annul 
the contract, upon the debtor's refusing to perform bis 
agreement according to the new standard. Contracts, 
on the other hand, might remain stable, with respect to 
creditors who would be' satisfied with payments made 
on the footing of the old standard. If the rise intended 
should not be very considerable, no great injustice eftn 
follow such a regulation. 

Annuities are now thoroughly understood, and the 
value of them is brought to so nice a calculation, 
that nothing will be easier than to regulate these 
upon tbe footing of the value paid for them, or of 
the subject affected by them. If by the regulation, 
land rents are made to rise in denomination, tbe an- 
nuities charged upon them ought to rise in propor- 
tion \ if in intrinsic value, the annuity should remain 
as it was. 

9* JieguMtions 
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9. Regulations which the Principles of this Inquiry 
point out as ejrpedient to be made by a new Sta^ 
tute for regulating the Stdtish Coin, 

tis now examine what regulations it may be 
proper to make by a new statute concerning the coin 
of Great Britain, in order to preserve always the same 
exact value of the pound sterling realized in gold and 
in silver, in spite of all the incapacities inherent in 
the metals to perform the functions of an invariable 
scale or measure of value. 

1. ^Tlie iirst point is to determine the. exact number 
of grains of fine gold and fine silver which are to com- 
pose it, according to the then proportion of the metals 
in the London market. 

2. To determine the proportion of these metals 
with the pound troy ^ and in regard that the standard of 
gold and silver is different, let the mkit price of both 
metals be regulated according to the pound troy fine. 

3. To fix the mint price within certain limits ; that 
is to say, to leave to the king and council, by procla- 
mation, to carry the mint price of bullion up to the va- 
lue of the coin, as is the present regulation, or to sink 
it to per cent, below that price, according as go- 
vernment shall incline to impose a duty upon coinage. 

4. To order, that silver and ^Id coin sbkll be struck 
of such denominations as the king shall think fit to ap- 
point ^ in which the proportion of the metals above 
determined shall be constantly observed through every 
denomination of the coin, until necessity shall make a 
new general coinage unavoidable. 

5. To have the number of grains of the fine metal 
in every piece marked upon the exergue, or upon the 
legend of the coin, in place of some initial letters of 
titles, which not one perton in a thousand can decy- 
pher^ and to make the coin of as compact a form as 
possible, diminisbing the surface of it as much as is 
consistent with beauty. 

6. That it shall be lawful for all contracting parties 
to stipulate their payments either in gold or silver 
coin, or to . leave the option of the species to one of 
the parties. 

7* That where no particular stipulation is made, cre- 
ditors shall have power to demand payment, half in one 
species, half in the other ; and when the sum cannot 
fall equally into gold and silver coins, the fractions to 
be paid in silver. 

8. That in buying and selling, when no particular 
species has been stipulated, and when no act in writing 
has intervened, the option of the species shall be com- 
petent to the buyer. 

p. That all suras paid nr received by the king^s re- 
ceivers, or by bankers, shall be delivered by weighty 
if demanded. 

10. That all money which shall be found under the 
legal weight, fiom whatever cause it may proceed, may 
be rejected in every payment whatsoever 5 or if offered 
in payment of a debt above a certain sum, may be ta- 
ken according to its weight, at the then mint price, in 
the option of the creditor. 

11. That no penalty shall be incurred by those who 
melt down or export the nation^s coin j but that wash- 
ing, clipping, or diminishing the weight of any part 
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of it shall be deemed felony, as mudi ^ 
theft, if the person so degrading the coin sbi^ after- 
wards make it circulate for lawful money. 

To prevent the inconveniences procei^ing from tlie 
variation in the proportion between the metals, it may 
be provided, 

1 2. That upon every variation of propoitko in tlie 
market price of the metals, the price of both shall be 
changed, according to the following rule : 

Let the price of the pound troy toe gold in the coin 
be called G. 

Let the price of ditto in the silver be called S, 

Let tlie new proportion between the market price af 
the metals be called P. 

Then state this formula : 

G S 

^ 4. — to a pound troy fine silver, in sterling cur- 
rency. 

S C 

4 +P+ — = to a pound troy fine gold, in sterling 
2 2 

currency. 

This will be a rule for the mint to keep the price 
of the metals constantly at par with the price of the 
market^ and coinage may be imposed, as has been 
described, by fixing the mint price of them at a 
certain rate below the value of the fine metals in tiic 
Coin. 

13. As long as the variation of the market price of 
the metals shall not carry the price of the rising metal 
so high as the advanced price of the coin above the 
bullion, no alteration need be made on the denomina- 
tion of either species. 

14. So soon as the variation of the market price of 
the metals shall give a value to the rising species, above 
the difference between the coin and the bullion ; tb^ 
the king shall alter the denominations of all the coin, 
silver and gold, adding to the coins of the rising metal 
exactly what is taken from those of the other. An ex- 
ample will make this plain : 

Let us suppose tliat the coinage has been made a^ 
cording to the proportion of 14.5 to 1 } that 20 shil- 
lings, or 4 crown-pieces, shall contain, in fine silver, 
14.5 times as man^ grains as the guinea, or the gold 
pound, shall contain grains of fine gold. Let the new 
proportion of the metals be supposed to be 14 to i. 
In that case, the 20 shillings, or the 4 crowns, wiH 
contain ^ more value than the guinea. Now since 
there is no question of making a new general coinage 
upon every variation, in order to adjust the propoitico 
of the metals in the weight of the coins, that propor- 
tion might be adjusted by changing their respective de- 
nominations according to this formula : 

Let the 20 shillings, or 4 crowns, in coin, be called 
8 , Let the guinea be called G. Let tbe difference 
between tbe old proportion and the new, which is 
be called P. Then say. 

P P 

S— a pound sterling, nnd a 



sterling. 

By this it appears that all the silver coin must k 
raised in its denomination 3!^, and all the gold coin 
must be lowered in its denomination j yet still S+G 
will be equal to two pounds sterling, as before, whe- 
ther 
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M«ney ^ considered according to the old or ac- 

cording to the new denominations. 

But it may be observed, that the imposition of coin>> 
age rendering the value of the coin greater than the 
value of the bullion, that circumstance gives a certain 
latitude in fixing the new denominations of the coin, 
so as to avoid mipute fractions. For, providing the 
deviation from the exact proportion shall fall within 
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of value may now and then introduced, in order to. Money, 
prevent the abuses to which the coin would otherwise^ ■! 

be exposed by the artifice of those who melt it down, 
yet still the inconvenience of such fractions may be 
avoided in paying, according to the old denomina- 
tions, in both species, by equal parts. This wilt, 
also prove demonstratively, that no change is there- 
by made in the true value of the national unit of'^ 



the advanced price of the com, no advantage can be 
taken by melting down one species preferably to an- 
other j since, in either case, the loss incurred by melting 
the coin mast be greater than the profit made upon 
selling the bullion. The mint 4>rlce< of the metals, 
however, may be fixed exactly, that is, within the value 
of a farthing upon a pound of fine silver or gold. This 
is easily reckoned at the mint ^ although upon every 
piece in common circulation the fractions of farthings 
would he inconvenient. 

15. That notwithstanding of the temporary varia- 
tions made upon the denomination of the gold and 
silver coins, all contracts formerly entered into, and all 
stipulations in pounds, shillings, and pence, may con- 
tiBue to be acquitted according to the old denomina- 
tions of the coins, paying one half in gold and one- 
half in silver : unless in the case where a particular 
species has been stipulated } in which case, the sums 
must be paid according to the new regulation made 
upon the denomination of that species, to the end 
that neither profit or loss may result to any of the 
pjwtics. 

16. That notwithstanding the alterations on the 
mint price of the metals, and in the denomination of 
the coins, no change shall be made upon the weight 
of the particular pieces of the latter, except in the' 
case of a general re-coinage of one ^nomination at 
least ; that is to say, the naint most not coin new gni- 
ncas, crowns, &c. of a difiFerent weight from those al- 

in carrency, although by so doing the fractions 
might be avoided. This would occasion confusion, 
end the remedy would cease to be of any use upon a 
new change in tbe ^proportion of the metals. But it 
ttoy be found convenient, for removing the small frac- 
tions in shillings and sixpences, to recoin such deno- 
minations altogether, and to put them to their In- 
teger numbers of twelve and of six pence, without 
changing in any respect their proportion of value to* 
all other denominations of the coin : this will be no 
peat expence, when the balk of the silver coin is put 
mto 5 shilling pieces. 

By this method of changing the' denomination of 
the coin, there never can result any alteration in the • 
talne of tbe pound sterling ^ and although fractions 



money. 

17. That it be ordered, that shillings and sixpences 
shall only he current for 20 years ^ and all other coins,: 
both gold and silver, for 40 years, or more. For as- 
certaining which term, there may be marked, upon 
the exergue of the coin, the last year of their cur- 
rency, in place of the date of their fabrication. This* ^ 
term elapsed, or the date effaced, thatihOy shall have' ^ 
no more currency whatsoever ^ and, when offered in 
payment, may be received as bullion at the actual 
price of tbe mint, or refused, at tbe option of the cre- 
ditor. 

1 8. That no foreipn coin shall have any legal cur- 
rency, except as bullion at the mint price. 

By these and the like regulations may be pre- 
vented, lino, Tbe melting or 'exporting of the coin in* 
^neral. 21/0, The melting or exporting one speclesf 
in order to sell it as bullion at an advanced price. 

Tbe profit in acquitting obligations preferably 
in one species to another. 4/0, Tbe degradation of the < 
standard, by the wearing of the coin, or by a cbOnge 
in tbe proportion between tbe metals. 5/0,^ The circu- 
lation of the coin below the legal weight. 6 to, Tbe 
profit that other nations reap by pimng their debto - 
more cheaply to Great Britain than Great Britain can . 
pay her^s to them. 

And the great advantage of it is, thiit it is an uni- / 
form plan, and may serve as a perpetual regulation,^ - 
compatible with all kinds of denominations of coins, 
variations in tbe proportion of the enettils, and with tbo' 
imp^ition of a dut^ upon^coinage, or - with the pre- ' 
serving it firee ^ and further, that it may in time be 
adopted by other nations, who will find the advantage 
of having their mone^ of uccoont preserved ^rpetoalJy 
at the same -value, with respect to the denominations of ‘ 
all foreign money of account established on the same 
principles.— —But for a fuller discussion of this subject 
we must refer our readers to the articles Banking and. 
Exchange in the Supplement, and to Mr Wheatley^s * 
Essay on the Theory of Money and Principles of Com- 
merce, London 1 807 ; and to a Treatise on the Coins 
of the Realm, in a letter to the king, by the Earl oT - 
Liverpool, London 1805% 
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UNIVERSAL TABLE 

Of the present State of the Real and Imaginary Moneys of the World. 

f This mark is prefixed to the Imaginary Money, or Money of Account. 

All Fractions in the Value English are Parts of a Penny. 

cz This mark signifies t>, moke^ or equal to, 

ENGLAND and SCOTLAND. 

London^ Bristol^ Liverpool^ &c. 

Edinburgh^ Glasgow^ Aberdeen^ &c. 



A Farthing 
2 Farthings 
% Halfpence 

4 Peace 
6 Pence 
12 Pence 

5 Sbiiiings 
ZO Shillings 
II Shfllin'js 





L. 

0 


s, 

o 


d. 

Oi 


=: a Halfpenny 


o 


o 


■Oi 


A Penny 


0 


0 


I 


a Groat 


o 


o 


4 


a Half Shilling 


o 


o 


6 


a Shilling 


o 


1 


o 


a Crown 


o 


5 


o 


f a Pound Sterling 


1 


0 


o 


a Guinea 


1 


I 


o 



IRELAND. 

Dublin^ Cork^ Londonderry^ &c. 

L Farthing - - - P P 

2 Farthings z= a Hflfpeony - o O 0 -^y 

% Hal^ence a Penny - o o ot 4 
Pence a Half Shilling o o 6 

2 Pence f a Shilling Irish o p 1 

j Pence a Shilling - O l o 

'5 Pence a Crown - o c o 

0 Shillings fa Pound Irish D lo , 5f 

2{ Shillings a Guinea - l l O 



FLANDERSand BRABANT. 
Ghent j Ostend^ ^jc. Antwerp^ Brussels^ 



A Pening 

4 Peningens =r an Urche 



8 Peningens 
2 Grotes 

6 Petards 

7 Petards 
|0 Grotes 
f{ ScaHns 
[0 Grotes 



fa Grote 
a Peta^ 
f a Scalin 
a Scalin 
f a Florin 
a Ducat 

f a Pound Flem. 



a 

o 

o 

o 

o 

o 

o 

o 

o 



&C. 

o 
o 
o 
o 
o 

0 

1 

9 
9 



Pt%- 

St 

r’" 

3 

o 



HOLLAND and ZEALAND. 
^terdam^ Rotterdam^ Middlcburg^ Flushings &c. 

A Pening 



2 Grotes 
6 Stivers 
0 Stivers 

3 Stivers 



- 


o 


0 




fa GrcNe 


o 


o 




a Stiver 


0 


o 




a Scalin 


o 


o 




a Guilder 


o 


X 


9 


a RixdoUar 


o 


4 


4 i 







HOLLAND, &c. 














L, 


s. 


d. 


6 o Stivei*3 


= a Dry Guilder 


0 


s 


3 


IOC 


Stivers 


a Ducat 


0 


9 


3 


6 Guilders 


f a Pound Flem. 


0 


10 


6 




HAMBURG. Altona, Lubec, Bremen, &c. 




f A Tryling 


r: - - 


0 


0 


Orlr 




2 Trylings 


f a Sexling 


0 


0 






2 Sexlings 


a Fenkig 


0 


0 


oVt 




12 Fenkigs 


a Shilling Lub. 


0 


P 






1 6 Shillings 


t a Marc 


0 


l 


6 




2 Marcs 


a Slet Dollar 


0 


a 


0 




3 Marcs 


a Rixdollar 


0 


w 

4 


6 




6f Marcs 


a Ducat 


0 


9 


4 f 




120 Shillings 


f a Pound Fletn. 


0 


11 


3 


' 


HANOVpj^ Lunenburgy ^elly §cc. 






f A Fei^g 


- 


0 


0 






3 Fenings 


a Daeyer 


0 


P 






8 Fenings 


a Marien 


0 


0 


Oi 


1 g 


12 Fenings 


a Grosh 


0 


0 


oi 


i < 


8 Groshen 


a Half Gulden 


0 


1 


2 


3 . 


i6 Groshen 


a Gulden 


0 


2 


4 




24 Groshen 


t a Rixdollar 


0 


3 


6 




32 Groshen 


a Double Gulden 


0 


4 


9 


I 


4 Guldens 


a Ducat 


0 


9 


» 


1 


SAXOiNY AND HOLSTEIN. 






1 


Dreedeny LeipstCy &c. Wiematy Kcily &c. 




H 


t An Heller 


z= - - . 


p 


P 


Ovv 


H 


2 Hellers 


^a Fening 


0^ 


P 


0»V 




6 Hellers 


a Dreyer 


0 


P 






16 Hellers 


a Marien 


0 


0 




H 


12 Fenings 


a Grosh 


0 


0 


li 




16 Groshen 


a Gould 


0 


2 


4 




24 Groshen, 


f a Rixdollar 


0 


3 


6 




32 Groshen 


a Specie Dollar 


0 


4 


8 


■ 


4 Goulds 


a Ducat 


0 


9 


4 




BRANHENBURG andPOMERANIA. 






Berliny Potsdamy &c. SteUny 


&c. 




• 




t A Denier 




0 


0 






9 Deniers 


a Polchen 


0 


0 


Onr 




18 Deniers 


a Grosh 


0 


0 


Ott 




3 Polchens 


an Abrass 


0 


0 






20 Groshen 


fa Marc 


0 


0 


9 i 






Tt 


30 Grashen 
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Google 




EUROPE, Northern Parts. 



MONEY. 





BRANDENBURG, &c. 

L. 


s. 


d. 


30 Groshen 


a Florin - 0 


1 


2 


90 Groshen 


fa Rixdollar - 0 


3 


6 


108 Groshen 


an Alhertus - 0 


4 


2 


8 Florins 


a Ducat - - 0 


9 


4 



COLOGN. Ment%y TtierSy Lieg 
Paderbourriy 0 


[•c, Munichy 
cc. 


MunstcTy 


A Dute 


. 


. 


0 


0 




3 Dutes = 


a Cruitzer ^ 


- 


0 


0 


oK- 


2 Cruitzers 


an Alhus 


- 


0 


0 


oK- 


8 Dutes 


a Stiver 


- 


0 


0 




3 Stivers 


a Plapert 


- 


0 


0 




4 Plaperts 


a Copstuck 


- 


0 


0 


2f 


40 Stivers 


a Guilder 


- 


0 


2 


4. 


2 Guilders 


a Hard Dollar 


* - 


0 


4 


8 


4 Guilders 


a Ducat 


- 


0 


9 


4 



BOHEMIA, SILESIA, akd HUNGARY. 
• Prague^ B reslaw y Pres burg y 6c c. 



A Fening 


- 


0 


0 




2 Feniugs rz 


a Dreyer 


0 


0 




3 Fenings 


a Grosh 


0 


0 


OtV 


4 Fenings 


a Cruitzer 


0 


0 


Ott 


2 Cruitzers 


a White Grosh 


0 


0 




60 Cruitzers 


a Gould 


0 


2 


4 


90 Cruitzers 


fa Rixdollar 


0 


3 


6 


2 Goulds 


a Hard Dollar 


0 


4 


8 


4 Goulds 


a Ducat 


0 


9 


4 



AUSTRIA AND SWABIA. 

ViennUy TriestCy &,c. Augshurgy Blenheinty &c. 



A Fening 


- 


0 


0 


ObV 


2 Fenings = 


a Dreyer 


0 


0 


OtTS- 


4 Fenipgs 


a Cruitzer 


0 


0 


OtV 


14 Fenings 


a Grosh 


0 


0 


044 


4 Cruitzers 


a Bat^ten 


0 


0 




1 5 Batzen 


a Gould 


0 


2 


4 


90 Cruitzers 


fa Rixdollar 


0 


3 


6 


30 Batzen 


a Specie Dollar 


0 


4 


8 


60 Batzen 


a Ducat 


0 


9 


4 



A Fening 


- 


0 


0 




4 Fenings 


a Cruitzer 


0 


0 




3 Cruitzers 


a.Keyser Grosh 


0 


0 




4 Crqitzcrs 


a Batzen 


0 


0 


iH 


15 Cruitzers 


aq Ort Gould 


0 


0 


7 


16 Cruitzers 


a Gouhl 


0 


2 


4 


90 Cruitzers 


fa Rixdollar 


0 


3 


6 


2 Goulds 


a, Hard Dollar. 


0 


4 


8 


• 240 Cruitzers 


a Ducat 


0 


9 


4 



POLAND AND PRUSSIA. 

Craaywy JTarsaWy 8cc. I>ant%tCy Koningsbetgy &c. 

A Slielon . - - - o o 

3 Sbelons z; a Grosh o o Oy’ 

5 Groshen a Caustic - o o 2J 

3 Coustics a Tinse - 007 



1 8 Groshen =: 
30 Groshen 
90 Groshen 
8 Flonus 
5 Rixclollars 



POLAND, &c. 

an Ort 
a Florin 
ta Rixdollar 
a Ducat 
a Frederic d’Or 



L d. 

0 0 8 r 

0 1 1 
0 3 6 
0 9 4 
0 17 6 



A Blacken 
6 Blackens 
9 Blackens 
2 Groshen 
6 Groshen 
30 Groshen 
90 Groshen 
1 08 Groshen 
64 Whitens 



LIVONIA. 

BigOy Revely NarvOy &c. 

zz a Grosh 
I a Vording 
a Whiten 
a Marc 
a Florin 
fa Rixdollar 
an Alhertus 
a Copperplate Dollar 



DENMARK, ZEALAND, and NORWAY. 

Copcnhagefiy Soundy &c. Bergerty Dronthem^ kc. 

w A Skilling - - . - 0 0 cfe 

^ 6 Skillings rz • a Duggen - 00*’^ 



^ 16 Skillings 
^ 20 Skillings 
24 Skillings 
o 4 Marcs 
^ 6 Marcs 
pjf 1 1 Marcs 
PM 14 Marcs 
O ^ 



fa Marc 
a Rixmarc 
a Rixort 
a Crown 
a Rixdollar 
a Ducat 
a Hatt Ducat 



SWEDEN AND LAPLAND. 


Stockholmy Upsaly Thorny 


f A Runstick 


- - • 


0. 


2 Runsticks =r 


a Stiver 


0 


|8 Runsticks 


a Copper Marc 


0 


3 Copper Marcs 


a Silver Marc 


0 


4 Copper Marcs 


a Copper Dollar 


0 


9 Copper Marcs 


a Caroline 


0 


3 Copper Dollars 


a Silver Dollar 


0 


3 Silver Dollars 


a Rixdollar 


0 


2 Rixdollars 


a Ducat 


0 



RUSSIA AND MUSCOVY. 
Ptetersburgy Archangely &c. MoseWy &c. 

A Poli»ca > . . 0 9 ^1 

2 Poluscas rz a Denusca - 0 ^ ^ 

2 Denuscas fa Copec - ^ ^ ^ 

3 Copecs an Altin - ® ® *1 

10 Copecs a .Grievener - 005? 

25 Copecs a Polpotin - 0 i ir 

50 Copecs a Poltin . 023 

100 Copecs a Ruble - 04^ 

2 Rubles a Xervonitz 0 9 0 

BASIL. ZurtcAy Zugy &c. 

A Rap - - - . 0 0 5i 

3 R^pen HI a Fening - 0 0 

4 Fenings a Cniitzer. - 0 c 

1 2 Fenings fa Sol - - 00 it 

izYtm 
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15 Penings z= 
18 Feniogs 
20 Sols 
60 Cruitzers 
108 Cruitzers 


a Coarse Batzen 
a Good Batzen 
t a Livre 
a Gulden 
a Rixdollar 


Z. 

0 

0 

0 

0 

0 


s. 

0 

0 

2 

2 

4 


d. 

li 

6 

6 

6 


St gall. Apetisaly &c. 
A Heller - 


0 


0 


OlV 


a Hellers = 


a Fening 


0 


0 


of 


4 Fenings 


a Cruilzer 


0 


0 


of 


12 Feniogs 


taSol 


0 


0 




4 Cruitzers 


a Coarse Batzen 


0 


0 


2 


'5 Cruitzers 


a Good Batzen 


0 


0 




20 Sols 


f a Livre 


0 


2 


6 


60 Cruitzers 


a Gould 


0 


2 


6 


102 Cruitzers 


a Rixdollar 


0 


4 


3 


BERN. 
A Denier 


LucerHy Neufehately &c. 

0 


0 


OtV 


4 Deniers =; 


a Cruitzer 


0 


0 


of 


3 Cruitzers 


fa Sol 


0 


0 


If 


4 Cruitzers 


a Plapert 


0 


0 


If 


5 Cruitzers 


a Gros 


0 


0 


2 


6 Cruitzers 


a Batzen 


0 


0 


af 


20 Sols 


t a Livre 


0 


2 


0 


75 Cruitzers 


a Gulden 


0 


2 


6 


135 Cruitzers 


a Crown 


0 


4 


6 


GENEVA. Pekasfy Bonne y &c. 
A Denier - . 0 


0 


oA 


2 Deniers =; 


a Denier current 


0 


0 


OtV 


12 Deniers 


a Small Sol 


0 


0 


of 


1 2 Deniers current a Sol current 


0 


0 


of 


1 2 Small Sols 


f a Florin 


0 


0 


4 t 


20 Sols current 


t a Livre current 


0 


I 


3 


10^ Florins 


a Patacon 


0 


3 


ii 4 


13^ Florins 


a Croisade 


0 


5 


*0f 


24 Florins 


a Ducat 


0 


9 


0 


XiVr, Cambraify ValencienneSy &c. 
A Detiler - - 0 


0 


oA 

of 


la Deniers = 


a Sol 


0 


0 


I 5 Deniers 


i a Patard 


0 


0 


Off 


15 Patards 


f a Pictle 


0 


0 


9I 


20 Sols 


a Livre Tournois 


0 


0 


10 


20 Patards 


a Florin 


0 


I 


of 


60 Sols 


an Ecu of Ex. 


0 


2 


6 


10^ Livres 


a Ducat 


0 


9 


3 


24 Livres 


a Louis d^Or 


I 


0 


0 



Dunkirk^ St Omersy St ^uintin^ &c, 
A I>enier 

a Sol 

f a Patard 
f a Piette 
f a* Livre Tournois 
an Etu of Ex. 
a Louis d’Or 
a Guinea 
a Moeda 



X 2 . Deniers 
I 5 Deniers 
I 5 Sols 
20 Sols 
3 Lftvres 
Livres 
3.5-^ Lavres 
3 I^ivers 



o 

o 

o 

o 

o 

0 

1 
X 
I 



OtV 

of 

O^ 

7 t 

Id 

6 

o 

o 

0 



PM 

e 

V 

•5 



P-I 

o 

g 

w 



PariSy LyanSy M€v*setiksySiLe. BourdeaiiXy Bayonncy &c. 

L, s. d. 



A Denier 


. 


0 0 


oA 


3 Deniers 


a Liard 


0 0 


Off 


2 Liards 


a Dardene 


0 0 


of 


12 Deniers 


a Sol 


0 0 


of 


20 Sols 


f a Livre Tournois 


0 0 


xo 


60 Sols 


an Ecu of Ex. 


0 2 


6 


6 Livres 


an Ecu 


0 5 


0 


10 Livres 


t a Pistole 


0 8 


4 


, I4 Livres 


a Louis d^Or 


1 0 


0 


PORTUGAL. Luhony Oporto, 


y &C. 




+ ARe 


. 


0 0 


OffA 


10 Rez z= 


a Half Vintin 


0 0 


ofv 


2o Rez 


a Vintin 


0 0 




5 Vintins 


a Testoon 


0 0 




4 Testoons 


a Crusade of Ex. 


0 2 


3 


24 Vintins 


a New Crusade 


0 2 


8f 


10 Testoons 


t a MiJre 


0 S 


7 i 


48 Testoons 


a Moeda 


* 7 


0 


64 Testoons 


a Joanese 


I 16 


0 



Madridy Cadi%y SeviUcy &c. New Plate. 

A Maravedie 
2 Maravedles 
34 Maravedies 
2 Rials 
8 Rials 
xo Rials 
375 Maravedies 
32 Rials 
36 Rials 



a Quartil 
a Rial 
a Pistarine 
t a Piastre of Ex. 
a Dollar 

t a Ducat of Ex. 

+ a Pistole of Ex. 
a Pistole 



0 

o 

o 

o 

3 

4 
4 



OtV^ 

5 i 

loi 

7 

6 

Hi 

4 

9 



Gibraltar y MalagOy DentOy &c. Vclon. 



+.A Maravedie 

2 Maravedies =z an Ockavo 
4 Maravedies t a Quartil 
34 Maravedies 
15 Ri^Is 
512 Maravedies 
6 d Rials 

2048 Maravedies 
78 Rials 



OttV 



t a Rial Velon 
a Piastre of Ex. 
t a Piastre 
t a Pistole of Ex. 
a Pistole of Ex. 
a Pistole 



0 


0 


0^ 


0 


0 


off 


0 


0 


af 


0 


3 


7 


0 


3 


7 


0 


14 


4 


0 


16 


9 


D 


16 


9 



Barcelonay Saragossa y Valenciay &c. Old Plate. 

A Maravedie 
16 Maraveiies 
2 Soldos 

20 Soldos 
24 Soldos 
16 Soldos 
22 Soldos 

21 Soldos 
60 Soldos 



I a Soldo 

a Rial Old Plate 
f a Libra 
f a Ducat 
t a Dollar 
f a Ducat 
t a Ducat 
a Pistole 



o 

o 

o 

5 

6 

4 

6 

i6 



oAV 

3 i 

6 t 

7 i 

i 

joi 

9 



GENOA. Notd, &c. 
A Denari 



CORSICA. Basticy &c. 



J 2 Denari 
4 Soldi 
20 Soldi 
30 Soldi 



: a Soldi 

a Che valet 
t a Lire 
a Testoon 
Tt 2 



o 

o 

o 

o 



Digitized by 



o 

o i|f 

0 8i 

1 oA 

i Itres 

Googl 



EUBOPfly Southern Parts. 



5 Lires : 
1 15 Soldi 

6 Testoons 
20 Lires 



GENOA, &c. 

a Croisade 
f a Pezzo of Ex. 
a Genouine 
a Pistole 



MON 

Z. s» d. 

037 

042 
062 
o 14 4 



PIEDMONT, SAVOY, and SARDINIA. 
Turin^ Chamberry^ Cagliari^ &c. 

A Denari - - - 00 

3 Denari = a Quatrini - 00 

1 2 Denari a Soldi • 00 

12 Soldi f a Florin - 00 

20 Soldi i a Lire - 01 

6 Florins a Scadi - 04 

7 Florins a Dacatoon -05 

13 Lires a Pistole - 016 

16 Lires a Louis d'Or i o 

■■ ■■ ' ' ^ 

MUan^ Modena^ ParmOp Pavkip &c. 

A Denari - - - o O c 

3 Denari rr a Quatrini - 00c 

12 Denari a Soldi - 00c 




20 Soldi 


f a Lire 


0 


0 


8if 


II 5 Soldi 


a Scudi current 


0 


4 


2t 


117 Soldi 


f a Scudi of Ex. 


0 


4 


3 


6 Lires 


a Philip 


0 


4 


4 t 


22 Lires 


a Pistole 


0 


16 


0 


23 Lires 


a Spanish Pistole 


0 


16 


9 




Leghonip Florence p &c. 








A Denari 


... 


0 


0 


OttX 


4 Denari 


= a Quatrini 


0 


0 




1 2 Denui 


a Soldi 


0 


0 




c Quatrini 


a Craca 


0 


0 




8 Cracas 


a Quilo 


0 


0 


si 


20 Soldi 


f a Lire 


0 


0 


8t 


6 Lires 


a Piastre of Ex. 


0 


4 


2 


74 Lires 


a Ducat 


0 


5 




22 Lires • 


a Pistole 


0 


*5 


6 




o OtV 
o oj 
o 6 

0 74 

1 6 



A Quatrini 
3 Quatrini 
xo Grains 
40 Quatrini 
20 Grains 
40 Grains 
100 Grains 
23 Tarins 
zjTarms 



NAPLES. GaetOp Capuop &c. 



SICILY AND MALTA. PalermOp Messina, &c. 

L s, d. 

A Pichila - - - 0 0 0^7 

6 Pichili =r a Grain - 00 

8 Pichili a Ponti • 0 0 

10 Grains a Cariin - 0 0 

20 Grains a Tarin - 0 0 3A 

6 Tarins t a Florin of Ex. 017^ 

13 Tarins a Ducat of Ex. 034 

60 Carlins t an Ounce - 0 7 ^ 

2 Ounces a Pistole - 0 1 c 4 



A Quatrini 
6 Quatrini 
10 Bayocs 
20 Bayocs 
3 Jalios 
80 Bayocs, 
105 Bayocs 
100 Bayocs 
31 Julios 



=r a Grain 
a Ponti 
a Cariin 
a Tarin 

t a Florin of Ex. 

a Ducat of Ex. 
t an Ounce 
a Pistole 

Palognop Jdavennop &c. 

= a Bayoc 
t a Jniio 
a Lire 
a Testoon 
a ^ndi of £x. 
a Ducatoon 
a Crown 
a Pistole 



0 0 oA 

0 0 4 

006 
010 
016* 
0 4 3] 
0 5 3 I 
050' 
o 15 6 I 



VENICE. BergJiam, Sit. 
A Picoli - - - 

1 2 Picoli = a Soldi 

61 Soldi f a Grbs 

18 Soldi a Jule 

20 Soldi t a Lire 

3 Jules a Testoon 

1 24 Soldi a Ducat current 

24 Gros t a Ducat of Ex. 

1 7 Lires t a Chequin 




80 Uaveers 
100 Comasbees 
80 Larins 



a Sequin 
t a Tdmond 



a Grain 
a Carlin 


0 

0 


0 

0 


of 

4 


PERSU. 


Ispadtanp t)s^nusp Gismhroonp &c. 




a Paulo 


0 


0 


5 t 


A Coz 




0 0 


Oj 


a Tarin 


0 


0 


8 


4 Coz 


=: a Bisti 


0 0 


If 


a Testoon 


0 


I 


'4 


10 Coz 


a Shahee 


0 0 


4 


a Ducat of Ex. 


0 


3 


4 


20 Coz 


a Mamooda 


0 0 


S 


a Pistole 


0 


15 


4 


25 Coz 


a Larin 


0 0 


10 


a Spanish Pistole 


X 


16 


9 


4 Shahees 


an Abashee 


0 I 


4 
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Mogul. 



M O N E 



5 Abashees =: 
12 Abasbees 
50 Abasbees 


an Or 
a Bovello 
t a Tomond 


0 8 
0 16 
3 <5 


d. 

6 

0 

8 


' GUZZERAT. Suratf Cambay^ &c. 

A Pecka .00 




2 Peckas = 


a Pice 


0 0 


oH 


4 Pices 


a Fanam 


0 0 


li 


5 Pices 


a Viz 


0 0 




10 Pices 


an Ajia 


0 0 


71 


4 Anas 


a Rupee 


0 % 


6 


2 Rupee s 


an English Crown 


0 5 


0 


14 Aiiaa 


a Pagoda 


0 8 


9 


4 Pagodas 


a Gold Rupee 


I 15 


0 



Bombay^ DabiU^ &c. 





t A Budgrook 


- 


0 


0 


0^ 




2 Bndgro^ =: 


t a Re 


0 


0 






5 


a Pice 


0 


0 


oU 




16 Pkes 


a Laree 


b 


0 


St 




20 Pices 


a Quarter 


0 


0 


61 




240 Rez 


a Xeraphhn 


0 


I 


4 t 




4 Quarters 


a Rupee 


0 


2 


3 


. 


-14 Quarters 


a Pagoda 


0 


8 


0 


< 

» 


60 Quarters 


n Gold Rupee 


'I 


^5 


0 


< 

< 


Goa 


, Vtsapour^'&c. 










t ARe 


. 


0 


0 


0^ 




2 Rez = ^ 


a Bazaraco 


0 


0 


OtsV 




2 Bazaracos 


a Pecka 


0 


b 


oAV 




20 Rez 


a Vintin 


0 


0 


lA* 




4 Vintins 


a Laree 


0 


0 


Sr 




3 Larees 


a Xeraphim 


0 


1 


4 t 




42 Vintins 


a Tangu 


0 


4 


6 


1 


4 Tangus 


a Pam 


0 


18 


0 


I 


STangus 


a Gold Rupee 


1 


^5 


0 



COROiVlANDEL. Madrass^ Pondic?ierry^ &c» 



A Cash 


- 


0 


0 






5 Coeh = 


a Viz 


0 


0 






2 Viz 


a I^e 


0 


0 






6 Pices 


a Pical 


0 


0 






8 Pices 


a Fanam 


0 


0 


3 




10 Fanams 


a Rupee 


0 


2 


6 




2 Rupees 


an English Crown 


0 


5 


0 


u 


36 Fanams 


a Pag^a 


0 


8 


9 


M 


4 Pagodas 


a Gold Rupee 


1 


15 


0 




BENGAL. Callicutj Calcutta^ &c. 








A Pice 




0 


0 


oA 




4 Pic» •= 


a Fanam 


0 


0 


1 w 

oi 




6 Pices 


a Viz 


0 


0 


Qii 




12 Pices 


an Ana 


0 


0 


>4 




10 Anas 


a Piano 


0 


I 






16 Anas 


a Rupee 


0 


2 


6 




2 Rupees 


a French Ecu 


0 


5 


0 




2 Rupees 


an English Crown 


0 


5 


0 




56 Anab 


a Pagoda 


0 




9 
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SIAM. Pegu^ Malacca^ CwaAodia^ Sumatra^ Javs, 
Borneo^ & c 



A Cori 




L. 

0 


s, 

0 




800 Cori =: 


a Fotte 


0 


0 




1 25 Fettees 


a Sateleer 


0 


0 


71 


250 F ettees 


a Sooco 


0 


1 


3 


500 Fettees 


a Tical 


0 


2 


6 


900 Fettees 


a Dollar 


0 


4 


6 


2 Ticals 


a Rial 


0 


5 


0 


4 Soocos 


an Ecu 


0 


5 


b 


8 Sateleers 


a Crown 


0 


5 


0 



CHINA. Pektn^ Canton^ &c. 






A Caxa 


0 


0 


oA 


10 Caxa = 


a Candereen - 0 


0 




10 Candereens 


a Aiace - 0 


D 


8 


35 Candereens 


a Rupee - 0 


a 


6 


2 Rupees 


a Dollar - 0 


4 


6 


70 Ca^ereens 


a RixdoUar - t> 


4 


4^ 


7 Maces 


an Ecu - 0 


•5 


0 


2 Rupees 


a Crown - 0 


5 


0 


10 Maees 


t a Tale - 0 




8 


1 JAPAN. Jeddo^ Meaco^ &c. 






A Piti 


0 


0 


of 


20 Pitis 


a Mace - 0 


0 


4 


15 Maces 


an Ounce Silver 0 


4 


lOf 


20 Maces 


a Tale - 0 


6 




30 Maces 


an Ingot - 0 


9 




13 Ounces Silver 


an Ounce Gold 3 


3 


0 


2 Ounces Gold 


a Japanese - 6 


6 


0 


2 Japaneses 




12 


0 


.21 Ounces Gold* 


t a Cattee - 66 


3 


0 



f EGYPT. Old and New Cairo^ Alexandria^ Sayde^ &c. 



An Asper 


. _ 


0 0 oj 


3 Aspers 


= a Medin 


0 0 If 


24 Medins 


an Italian Ducat 


034 


80 Aspers 


fa Piastre 


040 


30 Medins 


a Dollar 


046 


96 Aspers 


an Ecu 


050 


32 Medins 


a Crown 


050 


200 Aspers 


a Sultanin 


0 10 0 


70 Medias 


a Pargo Dollar 


0 10 0 


BARB ARY. A/gwre, Tunis ^ Tripoli^ Una^ &c. 


An Asper 


- 


0 0 of 


3 Aspers 


=; a Medin 


0 0 If 


10 Aspers 


a Rial old Plate 


0 0 6i 


2 Rials 


a Doable 


0 I 


4 Doubles 


a Dollar 


046 


24 Medins 


a Silver Chequin 


034 


|o Medins 


a Dollar 


046 


180 Aspers 


a Zequin 


0 8 10 


13 Doubles 


a Pistole 


0 16 9 


MOROCCO. 


Santa Cruvs^ Mequine%^ 


TangierSf 




SalleCf &c. 




A Fluoe 




0 0 OtV 


24 Fluces 


s a Blanquin 


lo 0 2 






4 Blanquila^ 
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4 BlanquiU s 


an Ounce 


L. 
- 0 


s* 

0 


d. 

8 


7 Blanquils 


an Octavo 


0 


1 


2 


14 Blanquils 


a Quarto 


0 


2 


4 


2 Quartos 


a Medio 


0 


4 


8 


28 Blanquils 


a Dollar 


0 


4 


6 


54 Blanquils 


a Xequin 


0 


9 


0 


^100 Blanquins 


a Pistole 


0 


16 


9 



ENGLISH. 

t Halfpenny 
2 Halfpence s 
Pence 
12 Pence 
75 Pence 
I 7 Shillings 
I 20 Shillings 
24 Shillings 
30 Shillings 

FRENCnr 

t A Half Sol 
2 Half Sols = 
74 Sols 
15 Sols 
20 Sols 

7 Livres 

8 Livres 
26 Livres 

^32 Livres 



Jamaica f Barbadoes^ &c. 

O O 

f a Penny - 0 0 

a Bit . o o 54 

t a Shilling o o SH 

a Dollar - 046 

a Crown - 050 

f a Pound - o 14 3 

a Pistole - o 16 9 
a Guinea - i 1 o 

St Domingo^ MartinicOy &c. 

- o o 0444 

fa Sol. - 00 off4 

a Half Scaltn o o 2 f 4 

a Scalin ^ ^ 54 

t a Livre - 00 7 -JV 

a Dollar - 046 

an Ecu - 04 

a Pistole - o 16 9 

‘ a Louis d'Or 1 o o 



MON 

ENGLISH. Nova Scotia^ VirgimafNeis 

L U 



t A Penny 
1 2 Pence 
20 Shillings 

2 Pounds 

3 Pounds 

4 Pounds 

5 Pounds 

6 Pounds 

7 Pounds 

8 Pounds 

9 Pounds 
10 Pounds 



t a Shilling 
t a Pound 



The value of the CorRoq il 
ters according to the Pleotfi 
Scarcity of Gold and SilTerl^ 
that at'e imported. 



Canada^ 
t A Denier 


Florida, Cayenne, &c. 


1 2 Deniers s 


t a Sol. 


20 Sols 

2 Livres 

3 Livres 


t a Livre. 


4 Livres 


The value of the ComBcyi 


5 Livres 


ters according to the Pkotr I 


6 Livres 


Scarcity of Gold and SUki U 


7 Livres 

8 Livres 

9 Livres 
^ 10 Livres 


that are imported. 



Note, For all the Spanish^ Portuguese^ Dutch, andM 
Dominions, either on the Continent or in the Wsst Indieiyl 
^ the Moneys of the respective nations. | 



Ancieni Moi^Ew See Coins and Medals. 

Paper Money* See the article Bank. 

' MONK anciently denote<J, ** a person who retired 
from the world to give himself up wholly to God, and 
to live in solitude and abstinence.'* The word is de- 
rived from the Latin monachus, and that from the Greek 
“ solitary j*’ of solus^ ** alone.'* 

The origin of monks seems to have been this : The 
^persecutions which attended the first ages of the Gospel 
forced some Christians to retire from the world, and 
live in deserts and places most private aiid unfrequent- 
'ed, in hopes of finding that peace and comfort among 
beasts which were denied them among men. And this 
being the case of some very extraordinary persons, their 
example gave so much reputation to i*etireroent, that 
the practice was continued when the reason of its com- 
mencement ceased. After the empire became Christian, 
Instances of this kind were numerous j and those whose 
security had obliged them to live separately and apart, 
became afterwards united into societies. We may also 
add, that the mystic theology, which gained ground 
towards the close of the third century, contributed to 
produce the same efiect, and to drive men into solitude 
for the purposes of enthusiastic devotion. 

The monks, at least the ancient ones, were distin- 
guished into solitaries, ccenobites, and sarabaites. 

The solitary are those who live alone, in places re- 
mote from all towns and habitations of raen^ as do still 

3 



some of the hermits. The coenobites are those who Ibe Md 
in community with several others in the same boose, 
and under the same superiors. The sarabaites were 
strolling monks, having no fixed rule or residence. 

The houses of monks again were of two kinds, viz. 
monasteries and lauree. See Monastery and Laura. 

Those we call tnonks now a-days are coenobites, vbo 
live together in a convent or monastery, who mtke 
vows of living according to a certain. rule established 
by the founder, and wear a habit which distinguishes 
their order. 

Those that are endowed, or have a fixed revenue, art 
n\ost properly called monks, numachi; as the Cbartreux, 
Benedictines, Bemardines, &c. The Mendicants, or 
those that beg, as the Capuchins and Franciscans, are 
more properly called religious and fi'iars; though ihe 
names are frequently confounded. 

The first monks were those of St Anthony \ who, to- 
wards the close of the fourth century, formed them 
into a regular body, engaged them to live in society 
with each other, and prescribed to them fixed rules for 
the direction of their conduct. These regulations, which 
Anthony had made in Egypt, were soon introduced into 
Palestine and Syria by his ^sciple Hilarion. Almost 
about the same time, Aones or Eugenius, with their 
companions Gaddanas and Azyzas, instituted the mo- 
nastic order in Mesopotamia and the adjacent conotries; 
aad their example was followed witu suen rapid success, 

tbst 
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Hdoi ^ \vhole east was filled mtli a lazy 

^-v^setof noortals, who, abandoning all human connexions, 
advantages, pleasures, and concerns, wore out a lan- 
guishing and miserable life amidst the hardships of want, 
and various kinds of suffering, in order to arrive at a ^ 
more close and rapturous communication with God and 
angels. 

From the east this gloomy institution passed into the 
west, and first into Italy and its neighbouring islands ^ 
though it is uncertain who transplanted it thither. 
St Martin, the celebrated bisliop of Tours, erected the 
first monasteries in Gaul, and recommended this religi- 
ous solitude with such power and efficacy, both by his 
instructions and his example, that his funeral is said to 
have been attended by no less than 2000 monks. From 
hence the monastic discipline extended gradually its 
progress through the other provinces and countries of 
Europe. There were besides the monks of St Basil 
(called in the East Calogeri^ from lutXf yi^ivF, good old 
man”) and those of St Jerome, the hermits of St Au- 
gustine, and afterwards those of St Benedict and St 
JBemard j at length came those of St Francis and St 
Dominic, with a legion of others j all which sec under 
their proper heads, Benedictines, &c. 

Towards the close of the fifth century, the monks, 
who had formerly lived only for themselves in solitary 
retreats, and had never thought of assuming any rank 
among the sacerdotal order, were now gradually di- 
stinguished from the populace, aud endowed with such 
opulence and honourable privileges that they found 
themselves in a condition to claim an eminent station 
among the supports and pillars of the Cliristiah com- 
munity. The fame of their piety and sanctity was so 
great, that bishops and presbyters were often chosen 
out of their order > and the passion of erecting edifices 
and convents, in which the monks and holy virgins 
might serve God in the most commodious manner, was 
at this time carried beyond all bounds. However their 
licentiousness, even in this century, was become a pro- 
verb ^ and they are said to have excited the most 
dreadful tumults and seditions in various places. The 
monastic orders were. at first under the immediate juris- 
diction of the bishops, from which they were exempted 
by the Roman pontiflT. about the end of the 7th century ^ 
and the monks,. in return, devoted themselves wholly to 
advance the interests and to maintain tbe^dignity of the 
bishop of Rome. . This immunity which they obtain- 
ed, was a fruitful source of liceutiousness and disorder, 
and occasioned the greatest part of the vices with which 
they were afterwards so justly charged.. In the 8th 
century the monastic discipline was extreniely relaxed 
hotb in the eastern and western provinces, and all 
efforts to restore it were ineffectual. Nevertheless, this 
kind of Institution was in the highest esteem, and no-, 
thing could equal the veneration that was paid, about, 
the close of the 9th century to such as devoted them- 
selves to the sacred gloom and indolence of a. convent. 
This veneration induced several kings and emperors to. 
call them to their courts, and to employ them in civil 
affairs of the greatest moment. Their reformation was. 
attempted by Louis the Meek, but the eflfect was of 
short duration. In the nth century they were exempt- 
^ by the popes from the authority of their sovereigns, 
and new orders of mouks were continually established ; 
insomuch that in the council of I^tteran that wae field 



in the year 1215, a decree was passed, by the advice Monk, 
of Innocent III. to prevent any new monastic institu- 
tions \ and several were entirely suppressed. In the 
15th and 16th centuries, it appeal's, from the testimonies 
of the best writers, that the monks were generally lazy, 
illiterate, profligate, and licentious epicures, whose 
views in life were confined to opulence, idleness, and 
pleasure. However, the Reformation had a manifest 
influence in restraining their excesses, and rendering 
them more circumspect and cautious in their external 
conduct. 

Monks are distinguished by the colour of their ha- 
bits into blacky white^ Among the monks, 

some arc called monks of the chotr^ others professed 
monks^ and others lay monks ; which last arc destined, 
for the service of the convent, and have neither cleri- 
cate nor literature. 

Cloistered MoNKSy are those who actually reside in 
the house : in opposition to monks, who have 

benefices depending on the raonasteiy. 

Monks are also distinguished into refon 7 iedy whom 
the civil and ecclesiastical authority have made roasters 
of ancient convents, and put in their power to retrieve 
the ancient discipline, which had been relaxed \ and 
ancient y who remain in the convent, to liv^ in it ac- 
cording to its establishment at the time when they 
made their vows, without obliging, themselves to any 
new reform. 

Anciently the monks were all laymen, and were only 
distinguished from the rest of the people by a particular 
habit and an extraordinary devotion. Not only the 
monks were prohibited the priesthood, but even priests 
were expressly prohibited from becoming monks, as ap- 
pears from the letters of St Gregory. Pope Syricius 
was the first who called them to the clericate, on oc- 
casion of some great scarcity of priests, that the church 
was then supposed to labour under : and since that, 
time, the priesthood has been usually united to the 
monastical profession. 

Monk, QeorgCy a personage memorable for having 
been the principal agent in restoring Cjbarles II. to his 
crown, was descended from a very ancient family, and 
bom in Devonshire in i 6 o 3 . Being an unprovided 
younger sod^ he dedicated himself to arms from his 
youth, and obtained a pair of colours in the expedition 
to. the Isle of Rh6e : he served afterwards in the Low 
Countries with reputation, in both King Charleses nor- 
thern expeditions y and did such service in 4}uelling the 
Irish, rebellion, that fie appointed .governor of 
Dublin, but was superseded by pariiamentary authority. 

Being made major-general of tha Irish brigade employ-, 
ed in the siege of Naotwich in Cheshire, be was taken 
prisoner by Sir Tboroas Fairfax, and remained confined 
in the Tower of London until the year 1646^ when, 
as the means of obtaining liberty, he took the covenant, 
aud accepted a command in. the Irish serv'ice under the. 
parliament. He obtained the command in chief of all 
the parliamentary forces- iu the nortli of Ireland, where 
he did signal services, until be was called to account 
for a treaty made with the Irish rebels ^ a circumstance 
which was only obliterated by his future good fortune. 

He served in Scotland under Oliver Cromwell with 
such success, that be was left there as commander in 
chief and he was one of the commissioners for uniting 
tfiat kingdom with the new erected commonwealth. 
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Monk He served at sea also against the Dutch ; and was treat> 
I) ed so kindly on his return, that Oliver is said to have 
Monmouth, grown jealous of him. He was, however, again sent to 
' Scotland as commander in chief, and continued there 
five years ^ when he dissembled so well, and improved 
circumstances so dexterously, that he aided the desires 
of a wearied people, and restored the king without any 
disturbance : for which he was immediately i*ewardtd 
both with honours and profit : (See Britain, 194, 
&c.). He was created duke of Albemarle, with a 
grant of 7000I. per annum estate, beside other emo- 
luments ; and enjoyed the confidence of bis master 
without forfeiting that of the people. Afiter his death 
in 1670, there was published a treatise composed by 
him while he remained prisoner in the Tower, en- 
titled, “ Observations on Military and Political Af- 
fairs,’’ a small folio. 

MosK-Fis/i. See Squalus, Ichthyology Index. 

Moxk^s Hcadf or JFofps bane. See Aconitum, Bo- 
tany Index. 

MONKEY. See Simia, Mammalia Index. 

MONMOUTH, James, Duke of, son to Charles 
If. by Mrs Lucy Walters, was bom at Rotterdam in 
1649. Upon the Restoration, he was called over to 
England, where the king received him with all ima- 
ginable joy, created him earl of Orkney (which was 
changed into that of Monmouth), and he took his seat 
in the house of peers in the ensuing session of parliament. 
He married Anne, the heiress of Francis earl of Buc- 
cleugh \ and hence it came to pass that he had also the 
title of Buccleugh^ and took the surname of Scot^ ac- 
cording to the custom of Scotland. In 1668 his father 
' made him captain of his life-guard of horse ^ and in 
1672 he attended the French king in the Netherlands, 
and gave proofs of bravery and conduct. In 1673 
king of France made him lieutenant-general of his 
army, with which be came before Maestricht, and be- 
haved himself with inciedible gallantry, being the first 
who entered it himself. He relumed to England, was 
received .with all possible respect, and was received 
chancellor of the university of Cambridge. After this 
he went to assist the prince of Orange to raise the sie^e 
of Mons, and did not a little contribute towards it. 
He returned to England \ and was sent in quality of 
his father’s general, to quell an insurrection in Scot- 
land, which he effected but soon afler he fell into 
disgrace^ for, being a Protestant, be was deluded into 
ambitious scheoies, upon the hopes of the exclusion of 
the duke of York : be conspired against his father and 
the duke \ and when the latter came to the throne by 
the title of James II. he openly appeared in arms, en- 
couraged by the Protestant army *, but coming to a de- 
cisive battle before he had sufficient forces to oppose the 
royal army, he was defeated, taken soon afiter concealed 
in a ditch, tried for high treason, condemned, and be- 
headed in 1685, aged See Britain, N® 242, 249 
—265. 

Monmouth, the capital of the county of Monmouth- 
shire in England, 1 29 miles from London, and 33 miles 
from Bristol. It has its name from its situation at the 
conflux of the Monow or Mynwy, and tho Wye, over 
each of which it has a bridge, and a third over the 
Frothy. Here was a castle in William the Conqueror’s 
time which Henry III. took from John baron of Mon- 
mouth. It afterwards came to the house of Lan- 
Z 
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caster, who bestowed many privileges upon the Im. UoniMsii 
Here Henry V. suraamed of Monmouth^ was born. | 
The famous historian Geoffrey was also bom at tbb 
place. Formerly it gave the title of carl to the 
mily of Carey, and of duke to King Charles the Se- 
cond’s eldest natural son *, but now of earl to the 
Mordaunts, who are also earls of Peterborough. It 
contained 3503 inhabitants in 1811, is well buUt, car- 
ries on a considerable trade with Bristol by roeaai of 
the Wye, and has a weekly market, and three fairs. 

MONMOUTHSHIRE, a county of England j an- 
ciently reckoned a part of Wales, but in Charles Il.’s 
time taken into the Oxford circuit, and made an English 
county; It is bounded on the north by Herefords^, 
on the east by Gloucestershire, on the south by the river 
Severn, and on the west by the Welsh counties of 
Brecknock and Glamorgan. Its extent fmm north to 
south is about 30 miles, from east to west 26, and in 
circumference no. It is subdivided into six hundreds, 
and 127 parishes. In 18x1, this county contained 
1 2,1 27 houses, and 62,1 27 inhabitants. It sends only 
three members to parliament, that is, one for Mon- 
mouth, and two for the county. The air is teropente 
and healthy ^ and the soil fruitful, though mountain- 
ous and woody on (he western side. The hills feed 
sheep, goats, and .horned cattle j and the valleys pro- 
duce plenty of grass and com. This county is ex- 
tremely well watered by several fine rivers } for, be- 
sides the Wye, which parts it from Gloucestershire, 
the Mynow, which mns between it and Herefordshire, 
and the Rumney, which divides it from Glanaugan- 
shir^ it has, peculiar to itself, the Usk, which enttn 
this county a little above Abergavenny, runs mostly 
southward, and falls into the Severn by the mouth of 
the Ebwitb \ which last river runs from north to sooth, 
in the western side of the county. All these rivers, es- 
pecially the Wye and Usk, abound with fish, particu- 
larly salmon and trout. I 

MONOCEROS, Unicorn, in a south- 

ern constellation formed by Hevelius, containing in b's 
catalogue 1 9 stars, and in the Britannic Catalogue 31. 

Monoceros. See Monodon, Cetology Index. 

MONOCHORD; an instrument by which the se- 
veral proportions of musical sounds and intervals, as 
well in the natiiml as in tempered scales are tried. 
Onginally it had, as its name implies, only one string; 
but it is better constructed with two ; for, by means of 
this additional string, we have an opportunity of judg- 
ing of the harmony of two tempered notes in every pos- 
sible variety of temperament. 

Tlie reader who may wish for further information re- 
specting the construction and use of monoebords, may 
consult the appendix to Mr Atwood’s Treatise on Bfc- 
tilinear Motion, and Mr Jones’s observations on the 
scale of music, monoebord, &c. in bis Physiological 
Disquisitions. 

Monochord is also used for any musical instru- 
ment that consists of only one string or chord ; in this 
sense the trumpet marine may properly be called a nuh 
nochord, 

MONOCULUS, a genus of insects of the order of 
aptera. See Entomology Inde,r. 

MONODON, a genus of fishes belonging to the w- 
der of cete. See Cetology Index. 

MONODY, in ancient poetry, a mournful kind of 

song, 
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song, song by a person all alone, to give vent to his 
fl crlef. The word Is derived from alone,” and 

“ I sing.” 

MONOECIA, from alone, and •<«««, a houac i 
^ the name of the 2ist class in Linnseus’s sexual method. 
See Botany. 

MONOGAMY, compounded of ^rd<, solus^ and 
marriage,” the state or condition of those who 
have only married once, or are restrained to a single 
wife. Sec Polygamy. 

MONOGLOSSUM, in Ancient Geography, a mart 
town of the Hither India, situated on the Sinus Canthi, 
into which the Indus empties itself. Said to be Man- 
galor on the coast of Malabar. £. Long. 74^, N. Lat. 
* 3 ® 

MONOGRAM, a character or cypher, composed of 
one, two, or more letters interwoven ^ being a kind of 
abbreviation of a name, anciently used as a seal, badge, 
amis, &c. 

MOXOGYNIA, from /mm;, alone, and yv^n, a wo- 
man; the name of the Brst order or subdivision in the 
first 13 classes of Linnxus's sexual method \ consisting 
of plants which, besides their agreement in their classic 
character, generally derived from the number of their 
stamina, have only one style. 

iMONOMOTAPA, a country of Southern Africa, 
lying nortlKrastward of -the Cape of Good Hope. The 
air of .tills country is very temperate 5 tlie land fertile 
is pastures and all the necessaries of life, l>eing water- 
ed by several rivers. The inhabitants are rich in black 
cattle, which they value more than gold. I'hey have 
a vast number of elephants, as appears from the great 
quantity of ivory that is exported. There is also a 
considerable trade in gold dust. This country is divid- 
ed into seven provinces or petty kingdoms, vassals to 
the king ; viz. Monomotapa Proper, Quiteve, Manica, 
Inbambaoa, Inliemior, Sabia, and Sofala. 

MONONGAHELA, a river of North America, 
which rises in tlie Laurel mountains in Virginia, and 
after a course of about 2QO miles, jolqs the Alleghany 
at Pittsburg. The two rivers united then form the 
Ohio. The Monongahcla is navigable for boats about 
ICO miles. 

MONOPETALOUS, in Botany, a term applied to 
flowers that have only one petal or flower-leaf. 

MONOPHYSITES, (from solus, and 
nahtra), a general name given to all those sectaries in 
the Levant who only own one nature in Jesus Christ j 
and who maintain, that the divine and human natures 
of ( hrist were so united as to form only one nature, yet, 
without any change, confusion, or mixture of the two 
natures. 

i’bc MoiiophysHes, however, properly so called, arc 
the followers of Severus, a learned monk of Palestine, 
who was created patriarch of Antioch in 513, and Pe- 
trus FuLIensis. 

The Monophysites were encouraged by the emperor 
Anastasius, hut depressed by Justin and succeedingvem* 
perors. However, this sect was restored by Jacob Ba- 
radaens an obscure monk, insomuch that when be died 
h^hop of Edcssa, A. I). 588, he left it in a most flou- 
rishing state in Syria, Mesopotamia, Armenia, £gypt, 
Nubia, Abyssinia, and other countries. The laborious 
efforts of Jacob were seconded. in Egypt and the adja- 
cent countries, by Theodosius bishop of Alexandria *, 
VoL, XIV. Part I. f 



and he hreame so famous that all the Monoph>^I(es 
the east considered him as their second parent and found- < 
er^ and are to this day called JarobiUs, in honour of 
their new chief. The Monophysites are divided into ^ ' 
two sects or pailles, the one African, the other Asia- 
tic ^ at the head of the latter is the patriarch of An- 
tioch, who resides for the most part in the monastery of 
St Ajianias, near the city of Merdin : the former arc 
under the jurisdiction of the patriarch of Alexandria, 
who generally resides at Grand Cairo, and are subdi- 
vided into Copbta and Abyssinians. I'rom the 15th 
century downwards, ail tbe patriarchs of the Monophy- 
sites *bave taken the name of Ignatius, in order to show 
that they are the lineal successors of Ignatius, who was 
bishop of Antioch in the first ccntuiy, and consequent- 
ly tbe lawful patriarcL of Antioch. In ihc 17th cen- 
tuiy, a small body of the Monophysites in Asia aban- 
doned for some time the doctrine and institution of their 
ancestors, and embraced the communion of Rome : but 
the African Monophysites, notwithstanding that pover- 
ty and ignorance which exposed them to the seductions 
of sophistry and gain, stood-.iirra in their principles, and 
made an obstinate resistance to tbe promises, presents, 
and attempts employed by tbe papal missionaries to 
bring them under the Roman yoke : and in the i 8 t 1 i 
century, those of Asia and Africa have persisted in their 
refusal to enter into the communion of the Roniisii 
church, notwitstanding the earnest entreaties and allu- 
ring offers that have been made from time to time by 
the pope’s legates, to conquer their inflexible censtanev. 

The Monophysites propagate their doctrine in Asia with 
zeal and assiduity, and have not long ago gained over 
to their communion a part of the Nestorians^ ^vho inha- 
bit the maritime coast of India. 

MONOPOJjY, one or more persons inaAiiig them- 
selves .the sole mastci *3 of the whole of a commoditv, 
manufacture, and tlie like, in order to make private ad- 
vantage of it, by selling it again at a very advanced 
price. Or it is a license or privilege allowed by the 
king for the sole buying and selling, making, working, 
or using any thing whatsoever.— Monopolies had 110611 
carried to an enormous height during the reign of 
Queen Elizabeth j and were heavily. complained of by 
Sir Edward Coke, in the beginning of the reign of 
King James I. : but were In great measure remedied 
by statute 21 Jac. I. c. 3. which declares such monopo- 
lies to be contrary to law, and void j (except as to pa- 
tents, not exceeding the^rant of 14 years, to the au- 
thors of new inventions 5 and except also patents con- 
cerning printing, saltpcti*e, gunpowder, great ordnance, 
and shot) ; aud monopolists are punished with the for- 
feiture of treble damages and double costs, to those 
whom they attempt to disturb ; and if they procure any 
action, brought against -them for these damages, to be 
stayed by any extrajudicial order, other than of the 
court wherein it is brought, they incur the penalties of 
pramunirc. Combinations also among victuallers or ar- 
tificers, to raise the price of provisions, or any commo- 
dities, or the rate of labour, are In many cases severely 
punished by particular statutes 5 and, in general, by sta- 
tute 2 and 3 Edward VI. c. 1 5. with the forfeiture of 
i.ol. or 20 days Imprisonment, with an allowance of on- 
ly bread and water, for tbe first offence ; 2cl. or the 
pillory for the second j and 40I. for the third, or else 
the pillory, loss of one ear, and perpetual infamy. 
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ftlMopoly By a constitution of the emperor Zeno, all monopolies 
II and combinations to keep up the price of merchandise, 
Monro, provisions, or workmanship, were prohibited, upon pain 
of forfeiture of goods and perpetual banishment. See 
Commerce and Corn Laws, Supplement. 

MONOSYLLABLE, in Grammar ^ a word that 
consists only of one syllable, and is composed either of 
one or more letters pronounced at the same time. 
The too frequent use of monosyllables has a very bad 
effect in English poetry, as Mr Fope both intimates and 
* exemplifies in the same verse, viz. 

** And ten slow words oft creep in one doll line.” 

MONOTHELITES, (compounded of ** sin- 
gle,*, and ** will,” of iWo, I will,”) 

an ancient sect, which sprung out of the Eutychians ^ 
thus called, as only allowing of one will in Jesus 
Christ. 

The opinion of the Monothelites had its rise in 630, 
and had the emperor Heraclius for an adherent : it was 
the same with that of the Acephalous Severians, They 
allowed of two wills in Christ, considered with regard 
to the two natures > but reduced them to one, by 
reason of the union of the two natures ^ thinking it ab- 
surd there should be two free wills in one and the same 
person. They were condemned by the sixth general 
council in 600, as being supposed to destroy the per- 
fection of the humani^ of Jesus Christ, depriving it of 
will and operation. Their sentiments were aflerwards 
embraced W the Maronites. 

MONOTONY, an uniformity of sound, or a fault 
in pronunciation, when a long series of words is de- 
livered in one unvaried tone. See Reading. 

MONOTROPA, Bird*s-nest j a genus of plants 
belonging to the monandria class ; and in the natural 
method ranking with those of which the order is doubt- 
ful. See Botany Index. 

MONREAL. See Montreal. 

MONRO, Dr Alexander, senior, a celebrated 
physician and anatomist, was the son of Mr John Monro, 
who was for some years a surgeon in the army under 
King William in Flanders, and who afterwards settled 
as a surgeon in Edinburgh. The subject of this bio- 
graphical sketch was bom in London in 1697. 

He showed an early inclination to the study of phy- 
sic \ and the father, after giving him the best educa- 
tion that Edinbnrgh then afforded, sent him successive- 
ly to London, Paris, and Leyden, to improve himself 
further ip his profession. At London, he attended the 
lectures of Messrs Hawksbee and Whiston on experi- 
mental philosophy, and the anatomical demonstrations 
of Mr Cheselden. At Paris he attended the hospitals, 
and the lectures on the different branches of piiysic and 
surgery j and towards the end of autumn 1718, he 
went to Leyden, and studied under the great Boer- 
haave. 

On his return to Edinburgh in .autumn 1719, 
Messrs Drummond and Macgill, who were then con- 
junct nominal professors and demonstrators of anatomy 
to the Surgeons Company, baviug resigned in his fa- 
vour, his father prevailed on him to read some public 
lectures on anatomy, and to illustrate them by. showing 
the carious anatomical preparations which he had made 
and sent heme when abroad. He at the same time per- 
suaded Dr Alston,, then a young man, to give some 

4 



public lectures on botany. Accordio^y, in the begin- 
ning of the winter 1720, these two young professors be- 
gan to give regular courses of lectures, the one on the 
materia medlca and botany, the other on anatomy nnd 
surgery ; which were the firet regular courses of lectures 
on any of the branches of medicine that had ever been 
read at Edinburgh, and may be looked upon as the 
opening of that medical school which has since acquired 
such great reputation all over Europe. 

In summer 1721 and 1722, Dr Monro, by the per- 
suasion of his father, read some lectures on chirurgical 
subjects, particularly on wounds and tumours, which be 
never would publish, having written them in a burry 
and before he had much experience \ but inserted from 
time to tiQ^ the improvements he thought might be 
made in surgery, in the volumes of Medical Essays and 
Observations to be hereafter mentioned. 

About the year 1720, Iiis father ccmimunicated to 
the physicians and surgeons at Edinburgh, a plan which 
he had long formed in bis own mind, of having tbe dif- 
ferent branches of physic and surgery regularly taught 
at Edinburgh ^ which was highly approved of by tb^, 
and by their interest regular prbfessorshipa of anatomy 
and nicdicine were instituted in tbe university. His son, 
Dr Monro, was fii*st made university professor of ana- 
tomy ; and two or three years afterwards, Drs Sinclair, 
Rutherford, Junes, and Plummer, were made professors 
of medicine \ the professorship of materia niedica and 
botany, which Dr Alston then held, having been added 
to the university many years before. Immediately after 
these gentlemen were elected professors, they began to 
deliver regular courses of lectures on the different 
branches of medicine, and they and their successors have 
uniformly continued so to do every winter. 

Tbe plan for a medical education at Edinburgh was 
still Incomplete without an hospital, where students could 
see tbe practice of physic and surgery, as well as hear 
the lectures of the professors. A scheme was therefore 
proposed by Dr Monro’s father, and others, particular- 
ly the members of the Royal College of Physicians and 
Board of Surgeons, for raising by subscription a fund 
for building and supporting an hospital for tbe recepdoo 
of diseased poor^ and our author published a pamphlet 
setting forth the advantages thaf would attend such an 
institution. In a short time a considerable sum of money 
was raised, a small bouse was fitted up, and patients 
were admitted into it, and regularly attended by many 
of the physicians and surgeons in town. The fund for 
this charity increasing very considerably, in a great 
measnre from the activity and influence of that very 
worthy citizen and magistrate George Drummond, 
the foundation was laid of tbe present large, commodi- 
ous, and useful hospital, the Royal Infirmary; in the 
planning of which Dr Monro suggested many asefiil 
hints, and in particular tbe elegant room for chimigical 
operations was designed and executed under his direc- 
tion. Provost Drummond and be were nominated the 
building committee \ and the fabric was entirely com- 
pleted in a short space of time. It has since been so 
largely endowed, as to be capable of receiving a great 
number of diseased poor, whose cases the students of 
physic and surgery have an opportunity of seeing daily 
treated with the greatest attention and care by pbysiei- 
ans and surgeons eminent in their profession ; a^ a re- 
gister of the particulars of all the cases which have htta 
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[oBM received auto the house since its first opening has been and enjoyed the unspeakable pleasure of beholding a Momo. 

kept, in books appropriated for that purpose, for the sou, osteemed and regarded by mankind, tbc principal v — 

use of the students. actor in the execution of bis favourite plan, the gi*eat 

In order to make tbe hospital of still farther use to ‘ object of his life, tlie founding a seminary of medical 
the students, Dr Monro frequently, while he continued education in his native country : The son, who surviv- 

professor of anatomy, gave lectures on the cliirurgical ed him near 30 >ears, bad the satisfactiou to behold tbi^ 

cases*, and Dr Rutherford, then professor of the pTac- seminary of medical education frequented yearly by 30^ 

tice of pliysic, began, in the year 1748, to deliver cli< or 400 students, many of whom came from the most 

meal lectures, to be continued every winter, on the distant corners of his majesty’s dominions, and to see it 

mo^t remarkable cases in the hospital. arrive to a degree of reputation far beyond his roost san- 

Dr Monro, though be was elected professor of anatomy guine hopes, being equalled by few, and inferior to none, 
in the year 1721, svas not received into the nniversitv in Europe. 

till the year 1725, when he was inducted along with Dr Monro was not only very active in tbe line of bis 
that great mathematician the late Mr Colin Maclaurin, own profession, but as a citizen and general member of 
with whom he ever lived in the strictest friendship, tbe community \ for, after he bad resigned tbe anato - 
From this time he regularly every winter gave a course mical chair to his sou, he executed with the strictest 
of lectures on anatomy and surgery, from October to punctuality tbe duties of several engagements both of a 
May, upon a most judicious and comprehensive plan : civil and political nature : He was a director of tin* 

A in which he persevered with tbe greatest assidu* Bank of S^tland, a justice of the peaee, a commission' 
ity, and without tlie least interruption, for near 40 er of high roads, See. At length, after a life spent in 
years ^ and so great was tbc reputation he bad acquired, the most active industry, he became afSkted with a tc' 
that students flocked to him from tbe most distant coi*- dlous and painful disease, which he boro with equal 
ners of bis majesty’s dominions. courage and resignation till his death, which happened 

In 1759, our professor entirely relinquished the bu- on July 10. 1767, in the 70th year of his age. 
siness of tbe anatomical theatre to his son Dr Alexan- Of bis works, the first in order is his Osteologv, 

der, who had returned from abroad, and bad assisted him which was written for the use of students, but is capa> 

io tbe course of lectures the preceding year. But after hie also of afiordlng instruction to the oldest and most 
this resignation, he still endeavoured to render his la- experienced practitioner \ as, besides a minute descrip- 
hours useful to makind, by reading clinical lectures at lion of the parts copied from nature, it everywhere a- 

the hospital for the improvement of tbe students ^ of bounds with new and important observations immedi' 

which Dr Duncan, who was one of his pupils, has gi- ately applicable to practice. It has been translated in- 
ven tbe following account. There T had myself the to many different languages ; has passed througli nume- 
happiness of being a pupil, who profited by tbe judici- rous editions ^ and has been reprinted In foreign coun- 
ous conduct of bis practice, and was improved by the tries in the most superb manner, accompanied with ele- 

wisdom and acuteness of his remarks. I have indeed to gant and masterly engraving His description of the 

regret that I attended only the last course of lectures in Lacteal Sac and Thoracic Duct contains the most accu- 

which he had ever a share, and at a time when he was rate account of that important part of tbe body which 

subjected to a disease which proved at length fatal, has been yet published ; and his Anatomy of the Nerves 

Still, however, from what I saw and from what I will transmit to posterity an excellent example of accu- 

heard, I can venture to assert, that it is hardly possible rate dissection, faithful description, and ingenious re*a> 
to conceive a physician more attentive to practice, or a soning. The six volumes of Medical Essays and Obsei*’ 
preceptor more anxious to communicate instructions, vations, published by a society in Edinburgh, are uni> 

Hig huimuHty, in the former of these characters, led versaily known and esteemed. To that society he was 

him to bestow the most anxious care on his patients appointed secretary ; but, after the publication of the 
while they were alive ; and his zeal in the latter indu- first volume, to which he bad largely contributed, tbe 
ced him to make them the subject of useful lessons members growing remiss in their attendance, he be* 
when they happened to die.— In the difierent stations came the sole collector and publisher of the work : To 
of physician, of lecturer, and of manager in tbe hospital, him we are therefore in a great measure indebted for 
he took every measure for inquiring into the causes those numerous and important discoveries with which 
of diseases by dissection.— He personally attended tbe this publication has enridied every department of medi' 
opening of every body ; and he not only dictated to the cal knowledge. In the two first volumes of the Physi- 
students an accurate report of the dissection, but with cal and Literary Essays, published by the physical 30- 
nice discrinunation contrasted the diseased and sound ciety of Edinburgh, in which be had the rank of one ^ 

state of every organ. Thus, in his own person bo af- of the presidents, we find several papers written I>y him, 
forded to the atu^ats a conspicuous example of tbe ad- which are not the least ornaments of that collection, 
vantages of early anatomical pursuits, as the happiest His account of tbe Success of Inoculation in Scotland 
foaodation for a medical superstructure. His being at may be considered as bis last publioaiiou : It demon- 
once engaged in two departments, tbe anatomical tbea- strates bis extensive correspondence and indefatigable 
tre and cUnioitl diair, furnished /him with opportuni- industry, and has bad great influence in promoting that 
ties both on liie dead and living body, and placed salutary practice. Besides these, he was also the author 
him in the most favourable situation for tbe improve- of several other elegant and masterly productions, which 
roeiit of medicine ; and from these opportunities he were either never published, or were published without 
derived every possible advantage which they could af- his knowledge and from incorrect copies. A cullcc - 
ford.” tion of all bis works, properly arranged, corrected, and 

His fatbar, old Mr Momn, lived to an advanced age *, illustrated with copperplates, has been published by Dr 
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Monro Alexander Monro, his son and successor in the anato> 
II mlcal chair, in a splendid quarto volume, printed for 
Monsele- £niot, Edinburgh, 1781 j to which is prefixed a life 
roincs. author, by another of bis sons. Dr Donald, phy- 

sician in London. The observation of an excellent 
judge, the illustrious Haller, concerning our author’s 
Medical Essays and Observations, which now form a 
part of this collection, may with no less justice be ap- 
plied to the whole : It is a book which ought to be 

in the possession of every medical practitioner.” 

MONS, an ancient, large, handsome, rich, and very 
strong city of tlie Netherlands. It is situated on an un- 
even and marshy soil on the river Trouille. In the 
neighbourhood are extensive coal mines which are 
worked. It has several manufactures, and a good 
trade. It was taken by the allies in 1709, and by 
the French in July 17465 but rendered back by the 
treaty of Aix-la-Cbapelle, after the fortifications were 
demolished. It was taken by the French m 1794, 
and while in their possession was chief town of the de- 
partment of Jemappe. It was separated from France 
at the peace of Paris in 1814, and annexed to the 
kingdom of the Netherlands, llie population in 1800 
was 18,291. E. Long. 3. 51. N. Lat. 50. 25. 

Mo\s Sacer^ in Ancient Geography y a mountain of 
the Sabines beyond the Anio, to the east of Rome 5 
whither the common people retire d once and again to 
avoid the tyranny of the Patricians. From this seces- 
sion, and the altar of Jt/piter 'TctTibilis erected there, 
the mountain took its name. 

MONSEIGNEUR, in the plural MesstigneurSy a 
title of honout and respect used by the French in writ- 
ing to persons of superior rank or quality. 

Dukes, peers, archbishops, bishops, and presidents d 
fa mortieTy were complimented with the title of Mon- 
seigneur. In the petitions presented to the sovereign 
courts, they used the term Messeigneurs. 

Monseigneur, absolutely used, was a title restrain- 
ed to the dauphin of France. This custom was "un- 
known till the time of Louis XIV. before which the 
dauphin was styled Monsieur le Dauphin. 

jMONSELEMINES, a people inhabiting that part 
of Biledulgcrid, which borders on the territories of the 
emperor of Morocco. They are a mixed race, de- 
scended from the ancient Arabs and fugitive Moors. 
Their country extends from about 90 miles beyond 
Cape Non, to the distance of 60 miles from St Croix. 
It is mostly fertile 5 and, with little cultivation, pro- 
duces the necessaries of life. A number of streams wa- 
ter the plains, whidi abound with fig, date, palm, and 
almond trees. The gardens produce excellent grapes, 
which the Jews convert into brandy after they have 
been dried by the Arabs. 

The Monseleralne territory is very populous, and 
would be much more so, were it not for the almost 
continual wars in which the people are engaged against 
the emperor of Morocco ; for, as this country is the re- 
treat of the rich Moors, who wish to fly from the ty- 
ranny of the emperor, they are too well acquainted 
with the Moorish customs to be surprised by that prince. 
As soon as a ^loorisb army takes the field, the inhabi- 
tants mount their horses, and occupy the passes of the 
mountains 5 while the women and slaves retire to the 
interior parts of the country, or to the desert, if they 
are hard pressed. Their horses, which they break in 



an admirable manner, are said to be the best in the 
world 5 obedient to the voice of their master, and al- mmei 
lowing no stranger to mount them. II 

ITie people derive their name and origin from one 
Moseilama, who was contemporary with Mahomet. 
They respect the prophet, as do other Maliometam 
bat neither believe that he was infallible, nor that bis 
descendants are all inspired by God, nor that their will 
slionld be a law, nor that such faith is necessary in or- 
der to be a good Mahometan. The influence of their 
high priest is nearly despotic 5 for though he has do 
troops, he may command the nation, and peace and 
war depend upon his will. He has no propirtv, yet 
every thing is at his disposal 5 he requires nothing from 
any, yet all arc disposed to give him. 

The Monselcmines, on Friday, meet in their mosques 
for prayer, and the same is likewise the day of tbeir 
principal market, when their goods are exposed to sale 
in the public squares, lliey never attempt to make 
proselytes ; and they treat their Christian slaves wilh 
humanity, which may perhaps be owing to the avarice 
of their masters. The Jews are allowed among ihcra 
the free exercise of their religion. Polygamy is per- 
mitted among them 5 but the situation of the wonun ii 
more respectable, and they are not so much secluded as 
among the Moors, mingling more in society, walking 
at large, and visiting their friends. The Moiiselemiae 
children are brought up with great care, and are not 
obliged to exhibit proofs ef their courage till they caa 
be considered as men. 

MONSIEUR, in the plural MessiatrSy a term or 
title of civility, used by the French in speaking to ibeir 
equals, or those a little below them, answering to Mr of 
Sir among the English. 

Monsieur, absolutely used, was a title appropriated 
to the second son of France, or the king’s brother. ITic 
king was also called Monsieury but that only by tbe 
children of France. 

MONSONIA, a genus of plants belonging to the 
polyadelphia class. See Botany Index. 

MONSOON, a regular or periodical wind, in tk 
East Indies, blowing constantly the same way, doriog 
six months of the year, and the ccmtiary way the re- 
maining six. 

In the Indian ocean, the winds are partly general, 
and blow all the year round the same way, as in the 
Etbiopic ocean 5 and partly periodical, i. e. half the 
year blow one way, and the other half year on the op- 
posite points ; and those points and times of sbiftiag 
differ in different parts of this ocean. These latter bk 
what we call monsoons. 

The shifting of these monsoons is not all at once ; 
and in some places the time of the change is attended 
with calms, in others with variable winds, mod pirn- 
cularly those of China, at ceasing to be westerly, ire 
veiy subject to be tempestuous 5 and such is their vio- 
lence, that they seem to be of the nature of the 
India hurricanes, and render the navigation of tbok 
seas very unsafe at that time of the year. These 
tempests the seamen call the breaking up the nxM- 
soons, . 

Monsoons, then, are a species of what we otherwise 1 
call tF^ade winds. They take the denomination I 

soon from an ancient pilot, who first crossed the Indian ■ 
sea by means hereof. Though others dcfiTe the name I 
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ytsoBo, from a Portuguese word signify lag motien or change 
ttfistci'. of wind and sea. 

Lucretius and 'Apollonius make mention of annual 
winds which arise every year, etesia ftabria^ which seem 
to be the saofie with what in the East Indies we now call 
monsoons. For the physical cause of these winds, see 
Meteorology. 

MONSTER^ a birth or production of a living be- 
ing, degenerating from the proper and usual disposition 
ef parts in tlie species to whidi it belongs : As, when 
there are too many members, or too few ^ or some of 
them are extravagantly out of proportion, either on the 
side of defect or excess. The word comes from the 
Latin nmistrum^ of monstrando^ “ showing.’’ Whence 
also the box wherein rdicks were anciently kept to be 
shown, was called* Dugdale mentions an 

inventory of the church of York%vith this article, Item 
unum monstrum cum ossibus sancti Petri in beryi^ et 
mtoifixo in summitatc. 

Aiistotle defines a monster to be a defect of nature, 
when, acting towards some end, it cannot attain to it, 
from some of its principles being corrupted. 

Monsters do not propagate their kind 5 for which 
reason some rank muks among the number of monsters, 
as also hermaphrodites. 

Females which bring forth twins, are found most li> 
able to produce monsters.- The reason,^ probablyy is 
owing this ; that though the twins are covered with 
one common chorion, yet they have each their separate 
amnios, which by their contiguity may chance to grew 
together, and so occasion a confusion or blending of the 
parts. Hence so many double creatures. 

Various theories have been proposed by philosophers 
and physiologists to account for tlie production of mon- 
sters. But after all, it must be confessed, that we are 
very little acquainted with those deviations from the or- 
dinary course of nature. For each organized being 
there appears to exist a primitive germ or model of the 
different species drawn by the Creator, determined by 
forms and sexes, and realized in the individuals of both 
sexes, wbiok* must unite in order to their reproduction. 
From this model nature never departs, unless when 
compelled by circumstances which derange the primi- 
tive organization common to the species, and produce 
what arc called monsters. 

With respect to structure,, monsters are of various 
kinds. Some have an excess or defect in certain parts ^ 
such as those which are called acephalous^ or who want 
the bead \ those which have two heads, two arms, two 
kgs, and one body, or which have two bodies and one 
bead, or which have three legs and those which want 
the arms or the legs. Others err through an extraor- 
dinary and deformed confbimation, through an* unna- 
tural union of certain* parts or viscera, through a great 
derangement in one or more of their members,, and 
through the extraordinary place which these often oc- 
cupy in consequence of this derangement 01^ transposi- 
tion. The monster deseiibed by Dr Eller of the aca- 
demy of Berlin was of this kind. It was a foetus of nine 
laoDths,. 28 inches long, with an enormous head and 
fnghtfuJ countenance \ and in the middle of a broad 
and vast forehead it had a reddish e^, without either 
eyebrows or eyelids, and sunk deep into ^ square bole. 
Immediately below this eye was an excrescence which 
strongly resembled a penis with a glans, a prepuce, and 



an urethra : the part covered with hair was likewise be- Monster; 
low the nape of the neck. In other monsters we meet ‘ ' 

with the unnatural union of some parts, which from 
their destination and functions, ought always to be se- 
parate \ and ilte separation of other parts, which, for 
the same reasons, ought constantly to be united. The 
reader may see the different ways in which the forma- 
tion of monsters takes place,, in four memoirs by M. 

Lemerv, inserted iir L*Histoire de P Academic des 
Sciences^ 1738 and 1739. M. du Vemey has likewise 
published a memoir on the same subject. 

Ill the volume published by the Academy of Sciences 
in 1724, mention is made by M. Gcoffi*oy of a monster 
born in Barrois 1722. This monstrous production 
consisted of two children without the inferior ex trendi- 
ties, joined together by a common navel : each of 
them had a nurse, sucked,* and cat pap ; and the one 
sucked while the other slept. The render may like- 
wise consult the second part of Winslow’s Memoirs on 
Monsters, inserted in the volume published by the Aca- 
« domy of Sciences in 1734, where be will find the histo- 
ry of two very extraordinary twin monsters, who evi- 
denced during their life a great difference in their mo- 
ral and physical qualities. VVe are obliged sinqily to > 
refer to these Memoirs, as they are too long for abridge*- 
ment. 

It is observed by Haller, .that in some monsters the * 
natural structure is changed by some shock or passion : 
in others the structure, independent of any accident, is - 
originally monstrous ^ such as when all the members 
are reversed from left to right, when the person has 
six fingers, and in many other instances. M. de Mau- 
pertuis mentions, that there is at Berlib a family who • 
have had six fingers on each hand for several genera- 
tions. M. de Biville saw an instance of this at Malta, 
of which he has given a description. M. Renou, sur- 
geon at Pommeraye in Anjou, has published an ac- 
count of some families with six^ fingers, which are to ^ 
be found in several parishes of the Lower Anjou, and 
which have existed there from time immemorial. This 
deformity is perpetuated in these families even when • 
they intermarry with persons who are free from it. 

W'hetbcr the propagation of these supernumerary or- 
gans, which are not' only useless but^ inconvenient and 
even disagreeable, be owing to tbe father or mother, . 
their children of both sexes are subject to it indiscri- 
minately. A father and mother with six fingers fre- 
quently have a part,, and sometimes the whole of their 
children, - free from ibis' deformity \ but it again makes 
its appearance, and in a very great degree, in the third 
generation. From this it appears, that this fault in 
the conformation is hereditary. M. Reaumur has like- 
mse published tbe history of a family in the island of 
Malta, the children of which are born with six fingers 
and six toes. But it deserves to be inquired, ^Vhether 
these supemmnerary fingers are real fingers ? The rea- 
der may here consult the Journal de Physique for No- 
vember 1 774, p. 37 2 ». This variety of se.vdigitary hands 
and feet is not comprehended in the Researches sur 
(pielques conformations monstruaiscs des doigts dans 
Phommcy which is inserted in the Memoirs of the Aca- 
demy of Sciences for 1 77 1 . In the Journal de Physique 
for August 1776, we find a description of a double ute- 
rus and vagina obsenxd in a woman who died in child- 
bed, by Dr Purcell of Dublin : and in that. for June 

1788,, 
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Moh^v. 1 wc have ^ account of A fiUtfi with fievtu fingers 
“ * *v ** " ^ on eacJi baud, hy Baron Dlctricb. 

Several monstrotis productions arc to he seen in the 
cabinet at Chantiliy. x. Two calves joined together 
in the body, with each a separate bead and neck^ and 
four legs in whole. 2. Two calves united only by the 
pelvis, with only one anus and one tail : the whole is 
su^)orted by six legs, four before and two behind. 

3. A lamb with six legs, four of which are behind. 

4. The skeleton of a ram, whidi has likewise six legs. 
5- A hermaphrodite deer. 6. The bead of a foal, 
which has only one eye in the middle of the forehead. 
7* Some leverets with six and eight legs. 8. A poppy* 
the lips of which are divided foor-fold. 9. Some foe- 
tuses of a l>og which have a kind of tube upon their 
forehead one or two inches long ^ and another, the 
ihinder part of wliich is double in every thing. 10. Two 
double human foetuses joined by the belly, with four 
arms and three legs, x x . A young chicken with two 
bodies and nne head. 1 2. A pigeon and a duck, each 
with two bills. X3. A duck with two heads. 14. A. 
;ptgeon with four feet. 15. A capon with three feet ^ 
the third being fixed to the anus. 16. Two heads of 
a calf joined together, each of them with two ears : 
these two heads were lx>th fixed to one neck. xy. In 
the Menagerie at Chantilly there was formerly to be 
seen a cow with five feet*, the fifth of which was con- 
nected with the dug. 18. A rabbit without ears. 
19. Two cats, each having two heads. 20. Two leve- 
rets newly brought forth, well shaped in the body aad 
legs, but oonneeted together by means of only one 
h^d. .21. Several eggs, in the figure of which there 
occur some monstrous appearanoes and extraordinary 
deformities, sufficient to show that they are contrary to 
the establi^ed form of nature. 

Mr Home, surgeon, some time ago presented to Mr 
John Hunter, the double skull of a ^ild, bom at Cal- 
cutta in May 1783 of poor parents aged 30 and 35, 
and which lived to be nearly two years old. The 
body of tilts child was naturally formed : but the head 
bad the phenomenon of appearing double \ another 
bead of the same size, and almost equally perfect, be- 
ing attached to its upper part. In this extraneons and 
preternatural head no pulsation could be fdt in the ar- 
teries of the temples *, but the superficial veins were 
very evident. One of the eyes had been hurt by the fire, 
upon which the midwife, m her first alarm, threw the 
child : the other moved readily *, but the iris was not 
affected by the approach of any thing to it. The ex- 
ternal ears of this head were very imperfect the 
tongue adhered to the lower jaw, except for about half 
an inch at the lip, which was loose \ the jaw was ca- 
pable of motion, but there were no teeth. The child 
was shown about the streets of Calcutta fer a cuidoaity ; 
but was rendered unhealthy by confinement, and died 
at last of a bite of the cobra de capello. It was 
dug up by the East India Company's agent for salt 
at Turolox^, and the sk\dl is now in the museum of 
Mr Hunter. 

Among the monstrous productions of the animal 
kingdom, we may rank those individuals which ought 
only to possess one sex, but in which we observe the 
union or the appeanmee of two. See the articles Ak- 
ARO0TKES and HERMAPimODTTE. 

M# F^ibri arranges mutilations of the members, dis- 



tortions, gibbooites, tumors, divisions of the lips or gMier 
of the psdate, cx>mpressions of the cranium, andnasy^^^v— 
other deformities of this kind, in the class of morbific 
OMNistraosities. In that which be calls connatural 
(conneUirelle^ roonstruosities, are placed the plurality, 
transposition, and insertion of the paxts. To explain 
these facts, a great many writers have had recourse to 
the effect of the imagination of pregnant women.— • 

The causes of the first class of monstruosities are dis- 
cussed by M. Fabri, who observes, that some of them 
are intemal with regard to the mother, and others ex- 
terna/. By an intemal cause he here means all those 
depravations or morbific principles which can afiect 
the fluids, and which vitiate the form and structure of 
the solids ^ in particular the uterus, in which such de- 
pravations have often been found to occur. To these 
be adds violent affections of the mind, spasmodic con- 
tractions, hysteric convulsions, and the many inconte- 
niences of this kind to which women are extremely 
subject. External causes comprehend every^iog 
which can act externally upon the foetus contained in 
the uterus, such as the pressure of the clothes ^ and in 
short every thing which prevent the free dilatation of 
the belly in women that are pregnant, violent mo- 
tions, falls, blows, and all accidents of this kind.. These 
external causes, and especially the first, compress the 
foetus in the womb, and oldige it to remain in a very 
confined situation. This according to the observation 
of Hippocrates, produces those embryos which are bora 
with some entire part wounded. M. Fabri maintains, 
that all deformities of the foetus proceed from some m- 
cbanical and accidental causes. 

The name of monsters is likewise given to animalfi 
enormous for bulk \ such as the elephant among ter- 
restrial quadrupedis, and the shark and the whale 
among sea animab \ to other animals remarkable for 
fierceness anAcruelty \ and to animals of an extraordi- 
nary species, which, we are told, arises from the 
copulation of one animal with another of a different 
genus. According to the report of travellers, Africa 
abounds with monsters of tbb kind \ and accounts of 
the East are full of descriptions of sea monsters, which, 
however, are seldom to be seen, such as sea men^ mer^ 
onaids^ Sfc^ 

Monsters are more common and more extraordinary 
in the vegetable than in the animal kingdom, because 
the different juices are more easily deranged and con- 
founded together. Leaves arc often seen, from the in- 
ternai parts of which other leaves spring forth, and it 
is not uncommon to see flowers of the ranunculus from 
the middle of which issues a stalk bearing another 
flower. M. Bonnet informs us, that in certain waim 
and nuny years he has frequently met with monster^ 
of this kind in xrose trees. This observer saw a rose, 
from the centre of which issued a square stalk of a 
whitish colour, tender, and without ^ik^kles, which at 
its top bore two flower buds opposite to each other, 
and totally destitute of a ca^x \ a little above the 
buds issued a petal of a very irregular shape. Upon 
tbe prickly stalk which supported the rose, a leaf was 
•observed which bad the shape of a trefoil, together with 
a broad flat pedicle. In the memoirs of the Academy 
of Sciences for 1707, p. 446, mention b made of a 
rose from the centre of the leaves of which issued a 
rose branch tyto or three inches Jong, and fimis^ 
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Hraster leaves. See the same Memoirs for 17499 p« 44* 
g aid for 17249 p. 20. In the Meoioin for 17759 a 
loat«gae.very singnUr ieaUncc is meDtiooed of a monstmosity 
observed by M. Duhamel, in an apple-tree ingrafted 
ifith clay. At the place of the insertiocii there ap- 
peared a bad which produced a stalk and some leaves y 
the stalk and the pedicle of the leaves were of a polpy 
sabsCance, and had the most perfect resemblanoe both 
io taste and smell to the palp of a ^^reen apple. An 
eitraordioary chamaoubim is mentioned in the Acta 
Helvetiea. M. Bonnet, in his Recherches sur usage 
det femileSf mentions likewise some monstrons prodoc- 
tions which have been found in fmits with kernels, 
analogous in their nature to those which occur in the 
dowers o{ the ranunculus and of the rose tree. He has 
seen a pear, from the eye of which issued a toft of 
13 or 14 leaves, very well shaped, and many of them 
of the natural size. He has seen another pear which 
gave rise to a ligneous and knotty atalk, on which 
grew another pear somewhat larger than the first.— 
Tbe stalk had probably flonrished, and the fruit had 
formed. The iiiium aUmm polyanthos^ observed some 
years ago at Breslaw, which bore on its top a bundle 
of flowers, consisting of 102 lilies all of the common 
shape, is well known. M. Reynier has mentioned 
some individuals monstrous with respect to tbe flower, 
in the Journal de Phtfsique et tP Histoire Nmturelle, for 
November 1 785. He has likewise mentioned a mon- 
strous tulip which is seen in tbe gardens cf some ama- 
teors •y juniper berries with hewns ^ a balsamtne with 
three spurs, &c. 

These vegetable productions which are so extra- 
ordinary, and so contrary to the common course of 
things, do nevertheless present deviations snbject to 
particular laws, and reducible to certain principles, by 
distinguisbing such as are perpetuated either by seed 
or by transplanting, from those which seem to be only 
accidental. Monstruosities which are perpetuated exist 
in the original organization of the seed of the plant, 
such as marked or carted leaves, &c. The word mon- 
iter is more properly applied to those irregularities in 
plants, which arise from frequent transplantation, and 
from a particular culture, such as double flowers, &c. : 
but those manstmosities which are not perpetuated, and 
which arise from accidental and transient causes deran- 
ging 'the primitive organization of the plant when it 
comes to be unfolded, as is the eflTect of diseases, of heat 
or cold, of a superfluity or scarcity of juices, of a de- 
pravation of tbe vessels contributing to nutrition, of tbe 
sting of insects, of contusions and natural grafis, retain 
also tbe name of monsters* Of this kind are knobs 
or swellings, stunting, gall nuts, certain streaks, and 
other similar defects. * 

MONT-blanc. See Mosr-Blanc, 
MONTAGUE, Ladt Mary Worimt, accom- 
panied her hashand who was sent on an embassy to Con- 
stantinople in the beginning of tbe 18th centnry. On 
her return she introduced the practice of inocoKitkm 
into England, and thence acquired great oelebrity. She 
cuhiva^ the belles lettres \ and at one period of her 
Ufe she was the friend of Pope, and at another hto 
enemy. While they were at enmity with each other, 
Lady Mary Mbnta^ embraced every opportunity of 
defroung the poet, who well knew bow to take re- 
venge. Both of carried their animoeiiy to so 



great a bright, that they became die subject of public Moougoa^ 
conversation. After a long life, full of stngulai and . ^"— - 
romantic adventures, she died about the year 1760*. 

From her we have Letters^ written during her travels^ 
from the yw 1716 to the year 1718. They have been 
translated into French, and published at Botteidam 
1764, and at Paris 1785, one vol. I2au>. lliey are 
composed in a lively, interesting, and agreeable style,, 
and contain many curions facts relating to the manners 
and government of the Tnrks, which are nowhere else 
to he found. The Baron de Tott, who lived many 
years at Constantinople, attacked them with great se- 
ven^ hut they have been defended with equal zeal 
by Nl. Guis of Marseilles, who has published a valuable 
vrork on Turkey. It need not appear extraordinary,, 
that persons who have visited tbe same conatry should 
not see things in the same light. How few travellecs 
agree iu their accounts of tbe same objects, which they 
nevertheless pretend to have seen and to have examined 
with attention. 

Montague, Edward Wortley^ son of the former, 
passed through such variegated scenes, that a bare re- 
cital of them would savour of tbe marvellous. From: 
Westminster school, where he was placed for education, 
he ran away three several times. He exchanged 
clothes with a chimney-sweeper, and be followed for 
some time that sooty occupation. He next jrinedj 
himself to a fisherman, and cried flounders in Kother- 
bitbe. He then sailed as a cabin boy to Spain ^ where 
be had no sooner arrived, than be ran away from the 
vessel, and hired himself to a driver of mules. After 
thus vagabondiziDg it for some time, be was discovered 
by the consul, who returned him to his friends in Eng- 
land. They received him with a joy equal to that of 
the father of the prodigal son in the gospel. A private 
tutor was employed to recover those rudiments of leam^* 
ing which a life of dissipation, of blackguardism, and, 
of vulgarity, might have obliterated. Wortley was 
sent to the West indies, where he remained some tiroe^ 
then riftumed to England, acted according to tbe dig- 
nity of bis birth, was chosen a member, served in 
t\ro successive parliaments. His ex pences exceeding bis , 
income, he be^me involved in debt, quitted his native 
country, and oommenced that wandering traveller he 
continued to tbe time of his death. Having visited 
most of the eastern countries, he contracted a partial^ 
ty for their manners. He drank little wine, a greu 
deal of coffee ; wore a long beard \ smoked much ; 
and, even whilst at Venice, he was habited in tbe east- 
ern style. He sat cross-legged in the Turkish fasliioii 
through choice. With the Hebrew, the Arabic, the 
Chalriiic, and the Persian languages, be was as well ac- 
quainted as with hit native tongue. He published se- 
veral pieces. One on the Bise and Fall of the Ro- 
man Empire.^* Another an exploration of The 
Causes of Earthquakes.^* As this genUeman was 
re m a r ka b le for the unoommoo hicid^ts which at- 
tended his life, tbe close of that life was no less 
marked with singularity. He had been early mar- 
ried to a woman who aspired to no higher a cha- 
racter than that of an industrious watberwoman. As 
the mairiage was solenmtzrd in a frolio, Wortley ne- 
ver deemed' her sufficiently the wife of his bosom to 
oobahit with bar. She was allowed a maintetiance. 

Sbe liftd ooateated, and was too ndiiBissive to bo 

troublesome 
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Montague troublesome on aecoutit'of tlie conjugal rlteg. Mr ]\fon- 
ti (Ague, on the otber hand, was a pertect patriarch in his 
- Mon- manners. He Imd wives of almost every nation. When 
, tanisti. Egypt, he had his household 

of Egyptian females, each striving who should be the 
happy she who could gain the greatest ascendency 
over this Anglo-Eastern bashaw. At Constantinople, 
the Grecian women had charms to captivate this un- 
settled wanderer. In Spain a Sphnish brunette, in 
Italy the olive-complexioned female, were solicited to 
partake the honours of the bridal bed. ^It may be 
asked -what became of this group of wives ? Mr Afon- 
taguc was continually shifting the place, and conse- 
quently varying the scene. Did he travel with his 
wives as the patriarch did with their ducks and herds ? 
No such thing. Wordey, considering his wives as 
l>ad travelling companions, generally left them behind 
Irim. It happened, however, that news reached his 
ears of the death of the original Mrs Montague the 
washerwoman. Wortley had no issue by her j and 
without issue male, a very large estate would rcvei*t to 
the second son of Lord Bute. Wortley owing the fa- 
mily no obligations, was determined, if possible, to 
defeat their expectations. He resolved to return to 
England and marry- He acquainted a friend with his 
intentions ^ and he commissioned that friend to adver- 
tise for any young decent woman who might be in a 
pregnant state. Several ladies answered it. One out 
of tlie number was selected, as being the most eligible 
object. She waited with eagerness for the arrival of 
her expected bridegroom ^ but, behold, whilst he was 
on his journey, death very impertinently arrested him 
in his career. 

Montague Island^ one of the Hebrides, in the South 
sea near Sandwich island. E. Long. 168. 37. S. Lat. 
17.26. 

IVIONTAIGNE, Michel l>£, a French gentleman, 
was bom in Ferigord in 1^533. His father educated 
him with great care, and made him learn Latin as 
other children learn, their mother tongue. His tutors 
^ were Nicholas Gronchi, who wrote Dc Comitiis Borna- 
norum; William Guerenti, who wrote on Aristotle*, 
George Buchanan *, and M. Anthony Muret. He was 
also taught Greek by way of recreation 5 and because 
some -think that starting children out of their sleep 
spoils their understanding, he was awakened every 
rooming with the sound of music. He was counsellor 
for a while in the parliament of Bourdeaux ; after- 
wards made mayor of Bourdeaux. He published his 
Essays^ so much known in the world, in 1580. Mon- 
taigne had a great deal of wit and subtlety, but no small 
share of conceit and vanity. The learned and ingenious 
are much divided in their opinion about bis works. 
He died in 1592. 

MONTALCINO, a small populous town of Italy 
4 n Tuscany, and in the territory of Sienna, with a bi- 
shop's see. It is seated on a mountain, -17 miles south- 
east of Sienna, and 44 loulh-east^f Florence. £. Long. 
II. 30. N. Lat. 43, 7. 

MONT ALTO, an episcopal town of Italy, in the 
Marca of Ancona \ vseated on the river Monacio, 10 
miles north of Ascoli, and 745 south of Ancona. E. 
Long. 13. 30. N. Lat. 42. 54. 

MONTANISTS, Christian heretics, who sprang 
up about the year 17I9 in the reign of the emperor 



Marcus Aurelius. They were so called from their 
leader, the heresiarch Montanus, a Phrygian by birth „ ' 
whence they are sometimes styled Phrygians and Cote- 
phrytrkms, 

Muutanus, it is said, embraced Christianity in hopes 
of ri.sipg to the dignities of the church. He pretended 
to inspiration *, and gave out, that the Holy Ghost had 
instructed him in several points, which had not been 
revealed to the apostles. Priscilla and MaximiUa, tive 
enthusiastic women of Plirygia, presently became his 
disciples *, anil in a short time he had a great number 
of followers. The bishops of Asia being assembled 
togetlier, condemned his prophecies, and excommuni- 
cated those who dispersed them. 

The Montanists, finding themselves exposed to the 
censure of the whole church, formed a schism, and set 
up a distinct society under the direction of those ir)« 
called 'themselves pi'ophets, Montanus, in conjunction 
with Fi'iscilia and MaximiUa^ ^as at the Jicad of ikt 



sect. 



These sectaries made no -akeratlon in tl>c axul. 
They only held that the Holy Spirit made Montanus 
his orgau for delivering a more perfect form of disii- 
pline than what was delivered by the apostles. Thtv 
refused communion for ever to those wlio weie guilty 
of notorious crimes, and believed that the bishops had 
no authority to reconcile them. They held it unlau* 
ful to fly in time ef persecution. They condemned se- 
cond marriages, allowed the dissolution of marriage, 
and observed three lents. 

The Montanists became separated into tw'o branches, 
one of which were the disciples of Proclus and the 
other of iEachioes. The kiUr r are charged with fol- 
lowing the heterodoxy of Pi*axes aud Sabellius con- 
cerning the Trinity. 

MONTARGIS, a considerable town of France, in 
the department of Loire t, situated on tlic rivtr Long, 
at the junction of the two canals which connect the 
Seine aud the Loire. ^ It i»62 miles south of Paris, 
has some manufactories of paper and woollen, and is a 
^place of considerable trade. E. Long. 2. 36. N.Lat. 
48. I. 

MONTAUBAN, a considerable town of France, 
in the department of Lot, seated on the river Tame, 
20 miles north of Toulouse. E. Long. 1. 27. N. Lat. 
43- 56. 



MONTBAZON, a town of France, in the depart- 
ment of Indre and Loire, 135 miles south-west of Paris. 
E. Long. o. 45. N. Lat. 47. 17. 

MONTBELLIARD, a strong town of France, ia 
the department of Haut^Ihine, seated near the river 
Doubs, 45 miles north-east of Bozan^on. It*^ popula- 
tion in 1800^ was 4000. E. Long. 6. 50. N.Lat. 



MONTBLANC, a town of Spain in the province 
of Catalonia, 15 miles north of Tarragon. E. Long, u 
5. N. Lat. 41. 20. 

MONTBRISON, a ^considerable town of France, 
in the department of Loire, seated on the river Veziza, 
250 miles south by cast of Paris. .It contained 4703 
inhabitants in 1800. E. Long. 4. 27. N. Lat. 45. 

MONTECCHIO, a considerable town of Italy, in 
the duchy of Reggio, 10 miles south-east of Paroa, 
and eight north-west of Reggio. E. Long. 15. 54* 
N. Lat. 38. 8. 

MONTE-faico, 
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Monte- MONTE-FAIXO, a town of Italy, in the territory 
filco of the Church and duchy of Spoletto *, seated on a 
n mountain near the river Clituono, 12 miles west of 

tfon^ Spoletto. E. Long. 12. 40. N. Lat. 42. 58. 

MoNTE-Falcone^ a town of Italy, in Friuli, with 
a castle, near the river Ponzano, 12 miles north- 
west of Trieste. It is in the Lombardo- Venetian 
territories of Austria. £. Long. 13. 20. N. Lat. 45. 
50. 

MoyTE-Fiasconej a small but populons town of Italy, 
in the territory of the Church, with a bishop^s see ^ 
seated on a mountain, near the lake Bolsena, in a coun- 

7 abounding with excellent wine, 1 2 miles south-west 
Onrieto, and 45 north-west of Rome. E. Long. 
12. 4. N. Lat. 42. 26. 

MoyTE-Marano, a populous town of Italy, in the 
kingdom of Naples, and in the Farther Principato *, 
seated on the river Galore, 18 miles south of Bene- 
vento. £. Long. 15. o. N. Lat. 40. 48. 

Monts- M or^o-novoy or Monte-major-el-novoy a con- 
siderable town of Portugal, on the road from Lisbon 
to Badajoz. W. Long. 9. 35. N. Lat. 38. 42. 

MosTE-Mor-o-velhoy or Monte-major el-velhoy a town 
of Portugal in the province of Beira, with a very large 
castle, seated in a fertile country, 10 miles south-west 
of Coimbra, and 83 north of Lisbon. W. Long. 8. 9. 
N. Lat. 40. 5. 

MoNTE-PehsOy an episcopal town of Italy, in the 
kingdom of Naples, and in the Basilicata ; seated on a 
mountain near the river Basiento, 14 miles east of Ci- 
renza. £. Long. 16. 28. N. Lat. 40. 46. 

Monte- P u/sianOy a town of Italy, in Tuscany, with a 
bishop’s see ^ seated on a high mountain, near the river 
Ckiana, in a country noted for excellent wine, 25 miles 
south-east of Sienna, and 50 south by east of Florence. 
£. Long. II. 49. N. Lat. 43. 10. 

MoNTE-SanctOy formerly called Mount AtkoSy a monn- 
tain of Turkey in Europe, on the gulf of Contessa. It 
is called Monte-Sancto, or the Holy Mount, because 
there arc 22 monasteries thereon, in which are 40OO 
monks, who never suffer a woman to come near them. 
It is 17 miles south of Salonichi. E. Long. 24. 9. 
N. Lat. 40. 10. 

MoNTE-Verdey a town of Italy, in the kingdom of 
Naples, and in the Farther Principato, with a bishop’s 
^ : 60 miles east of Naples. E. Long. 1 5. 42. N. Lat. 
40.51. 

MONTEGO BAY, a flourishing town on the north 
3 ide of Jamaica. It has a very considerable commerce^ 
X50 vessels clear out annually* The harbour is capaci- 
ous; but exposed to north winds, which at certain times 
in the year blow with great violence. In June 1795, a 
Are consumed an immense quantity of stores, and great 
part of the town. W. Long. 77. 50. N. Lat. 18. 29. 

MONTESA, a very strong town of Spain, in the 
kingdom of Valencia. It is the seat of an order of 
knighthood of the same name ; and is live miles from 
Xativa. W. Long. o. 30. N. Lat. 39. o. 

MONTESQUIEU, Charles de Secondat, Ba- 
ron, a most illustrious Frenchman, descended from an 
ancient and noble family of Guienne, was born at the 
castle of La Brede, near Bourdcaux, in 1689. The 
greatest care was taken of bis education ; and at the 
age of 20 he had actually prepared materials for bis 
Spirit of Laws, by well digested extracts from those 
VoL. XIV. Part^I. t 



immense volumes of civil law which he had studied, Montes, 
not barely as a civilian, but as a philosopher. He be- quieu. 
came a counsellor of the parliament of Bourdeaux in ▼ . ' 
1714, and was received president h mortier two years 
after. In 1721 be published bis Persian Letters; in 
which, under the screen of Oriental manners; he satiri- 
zed those of France, and treated of several important 
subjects by delicate transient glances : he did not avow 
this publication ; but was no sooner pointed out as the 
author, than zeal without knowledge, and envy under 
the mask of it, united at once against the Persian 
Letters. He was received into the French academy iu 
1728; and having previously quitted his civil enfploy- 
ments, be entirely devoted himself to bis genius, and 
was no longer a magistrate, but a man of letters. 

Having thus set himself at liberty, be travelled through 
Germany, Italy, Switzerland, Holland, and England, 
in which last counti’y he resided three years, and con- 
tracted intimacies with the greatest men then alive; for 
Locke and Newton were dead. The result of liis ob- 
servations was, “ that Germany was fit to travel in, 

Italy to sojourn in, England to think in, and France 
to live in.” On bis return he retired for two years to 
bis estate at La Brede, where he fiiushed his work 
On the Causes of the Grandeur and Declension of the 
Romans; which appeared in 1734. The reputation 
acquired by this last work only cleared the way for his 
greater undertaking, the Spirit of Laws, which was 
printed at Geneva in 2 vols. 410, 1750. This was 
immediately attacked by tbe adversaries of bis Persian 
Letters, in a multitude of anonymous pamphlets ; con- 
taining all the reproaches to which a liberal mind is 
exposed from craft and ignorance, M. Montesquieu 
drew up a defence of this work ; which for trudi, mo- 
deration, and delicacy of ridicule, may be regarded as 
a model in its way. This great man was peaceably 
enjoying that fulness of esteem which his great merits 
had procured him, when he fell sick at Paris, aad 
died on tlie loth of February 1755.— The following 
character of this great man is drawn by Lord Chestcr- 
iield. His virtues did honour to human nature, his 
writings justice. A friend to mankind, he asserted their 
undoubted and unalienable rights with freedom, even 
in his own country ; whose prejudices in matters of 
religion and government he bad long lamented, and 
endeavoured, not without some success, to remove. He 
well knew, and justly admired, the happy constitution 
of this country, where 6xed and known laws equally 
restrain monarchy from tyranny, and liberty from li- 
centiousness. His works will illustrate his name, and 
survive him, as long as right treason, moral obligation, 
and tbe true spirit of laws, shall be understood, re- 
spected, and maintained ” As to his personal qualities, 
we are told by his eulogist, M. d’Alemhrrt, that “ he 
was of a sweet, gay. and even temper. His conversation 
was spirited, agieeablc, and instructive. Nobody told a 
story in a more lively manner, or with more grace and 
less affectation. He had frequent absence of mind; 
but always aw'aked from it by some unexpected stroke 
that re-aniniated the languibhing conversation. Though 
he lived with the great, he retired whenever be could 
to his estate in the country, and there met bis books, 
his philosophy, and his repose. Surrounded at his 
leisure hours with peasants, after having studied mai^ 
iu the commerce of tbe world, be studied them in those 
X X siropio 
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Montca- simple people sold j instnicted by natore. With them 
quiea be cheerfuUy conversed ^ he endeavoorcd, like Socrates, 
I) to find out their genius, and appeared as happy with 
them as in the most brilliant assemblies j especially 
^ \ when be reconciled their diflFerences, and by bis bene* 
ficence relieved them from their distresses.^^ 

Besides the works already mentioned, M. Montes* 
quieu wrote several small pieces, as the Temple of Cni- 
dus, Lysimaebus, and an Essay upon Taste, which is 
left unfinished. His works have* been collected since 
his death, and printed at Paris in a splendid edition, in 
quarto. They have likewise all of them been translated 
into English. 

MONTEZUMA, or Mocte^uma, was emperor 
or king of Mexico when Cortez invaded that coun- 
try in 1518, invited thither, as he pretended, by the 
inhabitaiUs, whose children Montezuma, in the blind- 
ness of his superstition, had sacrificed to his idols. The 
warlike animals on which the Spanish officers were 
mounted, the artificial thunder with which they were 
armed, the wooden castles on which they bad crossed 
the ocean, the armour with which they were covered, 
the victories which they gained wherever they went j 
all these circumstances, added to that foolish disposition 
to wonder which always characterizes a simple people, 
so operated upon the minds of the Mexicans, that when 
Cortez arrived at the city of Mexico, he was received 
by Montezuma as his master, and by the inhabitants 
as a god. At first they fell down in the streets when 
a Spanish valet passed by *, but by degrees tbc court of 
Montezuma grew familiar with the strangers, and ven- 
tured to treat them as men. Montezuma, unable to 
expel them by force, endeavoured to inspire them with 
confidence at Mexico by expressions of friendship, 
while he employed secret means to weaken their power 
in other quarters. With this view, one of his generals, 
who bad private orders to that purpose, attacked a 
party of the Spaniards who were stationed at Vera 
Cruz *, and, although his troops were unsuccessful, yet 
three or four of the Spaniards were killed. The head of 
one of them was carried to Montezuma. In consequence 
of this, Cortez did what has been reckoned one of the 
boldest political strokes that ever was performed. He 
ran to the palace, followed by fifty of his troops ; and, 
by persuasion and threats, carried the emperor prisoner 
into the Spanish quarters. He afterwards obliged him 
to deliver up those wlio had attacked his troops at 
Vera Cruz ; and, like a general who pwiislies a com- 
mon soldier, he loaded Montezuma with chains. Hw 
next obliged him to acknowledge himself in public the 
vassal of Charles V. j and, in name of tribute for his 
homage, Cortez received 600,000 nierks of pure gold. 
Montezuma soon afterwards fell a sacrifice to his sub- 
mission to the Spaniards. He and Alvaro, the lieu- 
tenant of Cortez, were besieged in the palace by 
200,000 Mexicans. Tfie emperor proposed to show 
himself to his subjects, that he might persuade them 
to desist from the attack : but the Mexicans no longer 
considered him in any other light but as the slave of 
foreign conquerors. In the midst of hw speech, he 
received a blow with a stone wkieh wounded him mor- 
tally j and be expired soon after, A. D. 1520.7— See 
Cortez. This 'unfortunate prince left two sons and 
three daughters, who embraced the, Christian faith. 
The eldest received baptism, and obtained from Charles 



V. lands, revenues, and the title of cooot de Bfonteiu- 
ma. He died in 1608 \ and hU family is one of the m 
most powerful in Spain. H 

MONTFERRAT, a province of Italy, with the title 
of a duchy ; bounded on the east by the duchy of Milsn, 
and part of the territory of Genoa j on the north, by 
the Verccllese aud Canavese 5 on the west, by Piti 
roout properly so called ^ and on the south by the terri- 
tory of Genoa, from whence it is separated by the Apeo- 
nine mountains. It contains 200 towns and castles j 
and is very fertile and well cultivated, abounding in 
corn, wine, oil, and silk. It belongs to the king of 
Sardinia, and Casai is the capital town. 

MONTFORT, a town of* France, in department 
of Ille and Vilaine, seated on the river Meoe$ 12 miles 
from Rennes. W. Long. i. 58. N. Lat. 48. 8. 

Montfort, a handsome and strong town of the 
Netherlands, in the United Provinces, with an ancient 
castle } seated on the river Yssel, seven miles from 
Utrecht. E. Long. 5. o. N. Lat. 52. 4. 

Montfort, a town of Germany, in the circle ef 
Suahia, on the confines of Tirol, 16 miles sooth of 
Lindow, and the lake of Constance. It is capital of s 
country of the same name, which has been almost all 
purchased by the house of Austria. £. Long. 9. 51* 

N. Lat. 47. 22. 

Montfort-de-lemos, an ancient town of Spaia, 
in the kingdom of Galicia, with a magnificent castle, 
where the Comarca of Lemos resides. It is seated in 
a fertile country, 25 miles north-east of Orensa, and 55 
south-east of Compostella. W. Long. 7. 9. N. Lat 
42. 28. 

Montfort-l’amult, a town of France, in the de- 
partment of Seine and Oise, 25 miles from Paris. £. 
Long. 2. 50. N. Lat. 48. 45. 

MONT GATZ, a town of Lower Hungary, in the 
county of Pereczas, with a strong fortress. It is en- 
compassed with a great morass, and art and nature ban 
rendered it almost impregnable. It was defended by the 
princess Ragotsky, wife of Count Tekeli, when besieged 
by an army of the imperialists, who were obliged to raise 
the siege in 1688. £. Long. 21. 55. N. Lat. 46. 26. 

MONTGERON, Louis-Basile Carre de, was 
horn at Paris in 1686: his father was master of re- 
quests. He was scarcely 25 years of age when be par- 
chased the place of counsellor in parliament, where by 
bis wit and external qualifications he gained consider- 
ahle reputation. Deeply* engaged in all the vices 
which flow from irreligion, he was converted by an 
extraordinary circumstance. He went on the 761 of 
September 1751 to the tomb of Deacon Paris, with 
an intention to examine, with the rigour of the sercreit 
critic, the miracles * which were reported to be per- 
formed there. But, accoi^iing to bis own account, be 
felt himself suddenly beat to the earth by iuBumeiaUe 
flashes of light with which he was surrounded. His 
incredulity was converted into flaming zeal, and be 
became the apostle of the saint whom be formerly n* 
diculed. From that moment he devoted himself to 
the fanaticism of convuisions^ with the same impetuo- 
sity of character with which be had mn into the inost 
shameful excesses. He had not long been the disciple 
of Jansenism when lie suflered persecutioii. ^ben 
the chamber of inquests was haoished in 1732, W 
was sent into the mountains of Auvergne 5 which, m* 
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it^eroB stead of cooling, tended rather to inflame his zeal, 
(j During his exile, he formed the plan of collecting the 
of the miracles wrought at the tomb of the 
Paris, and of composing what he called a Z)e- 
mnstration of them. On his return to Paris, he pre- 
pared to execute this plan ^ and on the 29th of J uly 
1737, he actually presented to the king at Versailles 
a volume in quarto superbly hound. This work he 
accompanied with a speech, which is a mixture of 
zeal and argument in a tolerable strle. In conse- 
quence of this work, which some consi^ as a master- 
piece of eloquence, and others as a mass of absurdi- 
ties, be was oonimitted to the Bastile. After a few 
months confinement, he was sent to an abbey of Bene- 
dictine monks in the diocese of Avignon j whence he 
was in a short time carried to Viviers. He was after- 
wards confined in the citadel of Valence, where he 
died, A. D. 1574, aged 68. The work which he 
presented to the king was entitled La veriU de$ Mira^ 
des cperSes par PitUercesnan de M. JPart\ &c. &c.— 
The critics, even to th*is day, seem to be guided in 
their opinioD concerning this book either by hatred or 
hf enthnsiasm. It would be extremely rash (sa^s 
w abbd de 6t Pierre, in the second volume of his 
Annaics^ p. 593O to maintain with the Molinists, that 
no miraculous cure was ever performed at the tomb 
of the abbe Paris \ and to say with the J ansenists, that 
these cares were performed by a supernatural power, 
would be the height of fanaticism. The truth is, (adds 
the same author), that no miracle appears ever to have 
been performed at this tomb except in the cure of the 
human body \ in all other cases, there would liave been 
the want of that imagination on which the whole mi* 
facie depended.** Thus, although Montgeron ventured 
to compare these prodigies with the miracles of Jesus 
Christ and his apostles, yet we find no person raised 
fiwm the dead, no multiplication of loaves, no command 
obeyed by the elements, and no blind or deaf restored 
to their eight -or bearing. It belongs to the Author of 
natm akme, or to those who have derived power firom 
hini, to work snch miracles as are recorded by the evan- 
gelists, or in the history of the apostles. Montgeron 
added a second and third velmne on the same subject : 
he left also in manuscript a work which he composed 
in prison contre Us IncreduUs, Religion, it must be 
confessed, has bad much more powerful advocates. For- 
tonately Pascal and Bossoet are among the number *, and 
it could well have wanted both Paris and Montgeron, 
whatever virtues they might possess in other respects# 

M 0 NTCX)M£RY, the capital of a county of the 
same name in North Wales, 1 58 miles firom London, 
took its name from Roger de Montgomery earl of 
Shrewsbury, who built the castle. It is called by tbe 
Welsh Tre Valdin^ that is, Baldwin*s town *, having 
been built by Baldwin, lieutenant of tbe marches of 
Wales, in tbe reign of William I. The Welsh, after 
haring put the garrison to tbe sword, demolished it in 
\ but Henry III. rebuilt it, and granted it the 
privileges of a free borough, with other liberties. It is 
a tolerably well built town, in a healthful situation and 
fertile soil, writh 932 inhabitants in 1811. 

MONTGOMERYSHIRE, a county of North 
Wales, 40 miles in length and 37 in breadth \ bounded 
on the north by Merionethshire and Denbighshire, on 
the north-east and east by Shropshire, on the south by 
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Radnorshire and Cardiganshire, and on the west by Mobikmc- 
the last-mentioned county and part of Merionethshire, ryuhire. 
It is divided into six hundreds j has five market Month. ^ 
towns and 47 parishes, and in 1811 contained 51,031 ’ 

inhabitants. It lies in tbe three several dioceses of St 
Asaph, Bangor, and Hereford *, but sends only two 
members to parliament, one for tbe^ county, and one for 
the town of Montgomery. The air is pleasant and sa- 
lubrious \ but this county, being extremely moun- 
tainous, is not very fertile, except in the valleys, which 
afibrd some com and plenty of pasture , but tbe south, 
south-east, and north-ea^t parts, being more level, are 
extremely fruitful, especially a pleasant vale, watered 
by the Severn. 

MONTH, the twelfth part of a year. See Chro- 
nology, N° 17. 

Month, in its proper acceptatioil, is that space of 
time which the moon takes up in passing from any 
certain point to the same again, which b called a pe- 
riodical month; or it is the space of time between two 
conjunctions of tbe moon with the sun, which is called 
a synodical month. That space of time which the sun 
takes op in passing through one sign or 1 2th part of the 
zodiac, is also called ( but improperiy ) a month. So that 
there are two sorts of months \ lunar ^ yhich are mea- 
sured by tbe moon \ and solar ^ which are measured by 
the sun. The lunar periodical month consbts of 27 
days 7 hours 43 minutes 5 seconds : Die lunar synodi* 
cal month is 29 days 1 2 hours 44 minutes 3 seconds 
and II thirds. A solar month contains, upon a mean 
calculation, 30 days 10 hours 29 minutes 5 seconds. 

The Jews, Greeks, and Romans, made use of lunar 
synodical months ^ but, to avoid fractions, they con- 
sisted alternately of 29 and 30 days. The former, the 
Romans called cavi^ and the Greeks the latter 

were termed plcnt and 

1. The Hebrew months were ranged difierently in 
their sacred and in their civil year. 

Order of the Sacred Tear. 



I Vfisan 




" March. 


2 Jair 




AprIL 


3 Sivan 




May. 


4 Thammwz 




June. 


$Ab 




July. 


6 Elul 


Answering 


August. 


7 Tisri 


to our 


September. 


8 Marschsvan 




October. 


9 Casleu 


( 


November 


10 TJuhet 




December. 


11 Sehat 




January. 


1 2 Adar 




^February. 


Order of the Civil Tear. 


1 Tisri 




^ September. 


2 Idjurschcvan 




October, 


3 Casleu 




1 November. 


4 Thehet 




December. 


5 Sehat 




January. 


6 Adar 


Answering 


February. 


7 Nisan 


to our ^ 


1 March. 


8 Jair 




April. 


9 Sivan 




May. 


10 Thammuz 




June. 


II Ab 




July. 


12 Elul ^ 


XT _ 


^August. 



XX2 



These 



Digitized by 




MON [ 348 ] MON 



Month. These months being lunar cannot exactly answer to 
r our solar months ^ but every Jewish month must be con- 
ceived to answer to two of ours, and partake of both. 
As these 12 lunar months consisted only of 354 days^ 
the Jews, in order to bring it nearer to the true year, 
took care every three years to intercalate a 1 3th month 
into the number, which they called Ve~adar, or the 
second Adar. The new moon was always the beginning 
of the month \ and it is said the Jews had people post- 
ed on elevated places, to give notice to the Sanhedrim 
as soon as she made her appearance : After this, pro« 
clamation was made by sound of trumpet, and the 
feast of the new moon, the feast of the new moon,’’ 
resounded amongst the people. 

The ancient Hebrew months were of 30 days each, 
excepting the last, which consisted of 35 *, so that the 
year contained 365 days, with an intercalary month 
at the end of 1 20 years, which, by absorbing the odd 
hours which remained at the conclusion of each year, 
brought it back nearly to its proper place. This 
regulation of the year was borrowed from the Egyp- 
tians. 

2. The months of the Athenian year, as we liave be- 
fore observed, consisted alternately of 29 and 30 days. 
The first month, according to Meton’s reformation of 
the kalendar, began with the first new moon after the 
the summer solstice, and was called hecatombceon, an- 
swering to the latter half of June, and the former half 
of July. The order of the months, with the number 
of days in each, are as follow : 



1 Hecaiombicon^ 

2 Metageitnion^ 

3 Bocdromtofif 

4 Mctmactertorif 

5 Panejmon^ 

6 Anthcsterion^ 



30 

29 

30 

29 

3 ® 

29 



7 Postdwn^ 

8 Gamelion^ 

9 Elaphebolion^ 

10 Munich ion^ 

11 Thargelion^ 

12 Scirrophorion^ 



30 

29 

30 

29 

30 

29 



Each month was divided into three decades of days 
called The first was called or 

or the decade of the beginning of the month \ 
the second was or the decade of the 

middle \ and the third was Mnvf ir^vfafu or 

Ajfyoylof, the decade of the expiring month. 

The first day of the first decade was termed 
because the first month began with the new moon 
the second day was Wuftwi \ the third r^tln 

&c. The first day of the second decade was ftt- 

the second hvltfitt &c. — the days of this 

decade were also called hvji^tc iiri See, 

The first day of the third decade was ir^sihi la** tata^t ^ the 
second was hult^a fw* UMth, &c. i. e. the first, second, 
&LC. after 20, because the last decade began on the 
2Dtb day. This decade was also counted by inversion 
thus ^ hxmln the 2ist, tfuHn the 22d, 

^t99vl0f the 23d, and so of the rest to the last day 
of the month, which was called m juk fm, the old and 
the new, because one part of that day belonged to 
the old and the other to the new moon ^ but after the 
time of Demetrius, the last day of the month was 
called from him it sometimes was named 

r^iaxoi. 

The Grecian months, thus consisting of 29 and 30 

1 



days alternately, fell short of the solar year 1 1 days 
6 hours. To remedy this defect, the cycle of four 
years, called was invented.— In this cycle, 

after the first two years, they added an intercalated 
month called consisting of 22 days^ and 

again, after the expiration of two years more, they 
inserted another month of 23 days, the fourth part of 
a day having in the space of four years amouoted to a 
whole day. See Year. 

3. The Roman year under Romulus consisted of 10 
months only, and began with March, which contaioed 
31 days *y then followed April which had 30, May 31, 
June 30, ({uinti/is 31, SextHis 30, September 30, Oc- 
tober 31, November 30, December 30. These 10 
months containing no more than 304 days, tliis ao 
count was in a short time found to be deficient. Nuina 
Pompilius, therefore, took away one day from each of 
these six months, April, June, &xii/isy September, No- 
vember, December ^ and to the six days thus obtained 
be added 51, which was the number that Romulus’s 
year, in bis opinion, wanted to make it perfect. Numa 
had now 57 days to dispose of ^ he therefore divided 
them, and constituted two other months, January and 
February j the former consisting of 29 and the latter of 
28 days. The month of January, which he placed at 
the winter solstice, be made instead of March to begin 
the year. Thus Numa’s year consisted of 355 days: 
but this being found 10 days 6 hours short of the solar 
year, he made use of the intercalation of 90 days at 
the expiration of eight years perpetually •y which num- 
ber, being made up of the 1 1 days and a quarter, 
kept the year pretty well to its place. The beginning 
of the year in Julius Caesar’s time had anticipated its 
true place 67 whole days : these be intercalated be- 
twixt November and December : so that the year con- 
sisted, for this one time, of 15 months or 445 days. 
This reformation was called the Julian correction^ and 
this year the year of confusion. At the end of 12 
years, by the ignorance of priests, who did not under- 
stand intercalation, 1 2 days bad been intercalated for 
nine. This was observed by Augustus Caesar, and rec- 
tified, by ordering 1 2 years to pass without any interca- 
lary days. The order and succession of months was 
the same as that of Numa : But January, March, May, 
^uintUiSy SextHisy October, and December, had eadi 
31 days j April, June, September 30, and February, 
in common years, 28 j but every fourth year or bissex- 
tile 29. This, with a very little difference, is the ac- 
count observed at present. Quintiiis, in compliment to 
Julius Caesar was called July^ because in this month he 
was born ^ and Sextilisy in honour of Augustus, wai 
called August j both which names are still continued.-** 
See Year. 

Each month by the Romans was divided into 
lendsy nones y and idesy all of which were reckoned back- 
wards. The kalends were the first day of the month. 
The nones fell on the seventh, and the ides on the 15th, 
of March, May, July, October — but in all other 
months the nones were on the fifth, and the ides on 
the 13th. For the more easy comprehension of the 
Roman manner of dating, according to this division ot 
the months, here follows a table. 
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N. B. Every leap year, February consisting of 29 
days, the 24th and 25th of that month are written sexto 
KfU, Mart,; hence leap year is called Bissextilis, 

MONTIA, a genus of plants belonging to the tri- 
andria class, and in the natural method ranking with 
those of which the order is doubtful. See Botany 
Index, 

MONTINIA) a genus of plants belonging to the 
dioecia class. See Botany Index, 

MONTMEDI, a small but strong town of France, 
in the department of the Meuse, seated on the river 
Chile, which divides it into the upper and lower towns. 
It is 22 miles soutli east of Sedan,. 27 south<west of 
Luxemburg, and 135 north-east of Paris. E. Long* 5. 
23. N. Lat. 49. 32. 

MONTMORENCI, FRAN901S Henry de. See 
Luxemburg. 

MONTMORENCY, a town of France, in the de- 
partment of Seine and Oise, remarkable for the tombs 
of the dukes of this name. It is seated on a hill, near 
a large valley, fertile in fruits, especially excellent cher- 
ries. E. Long.^ 2. 24. N. Lat. 48. 59. 

MONTPELIER, one of the finest towns of France, 
and the most considerable in the department of Herault, 
excepting Thoulonse, is situated in E. Long. 3. 58. N. 
Lat. 43> 37. This town has been long famous for its 
salubrious air, and on this account has been the frequent 



resort of invalids. But the climate, according to some Montpelier, 
ti’avellers, is considerably changed, having at times con- Montreal, 
slant rains for three months together, apd often very *- ‘ " 

thick fogs. Its situation, though 011 an eminence, never 
could be healthy ^ for between it and the Mediter- 
ranean (which is about two leagues distant) it is one 
continued marsh, covered with noxious vapours, which 
when the sea breeze sets in, blows directly on the town 
and the country adjacent \ of the sad eficcts of which, 
its unhealthy inhabitants, with their meagre looks, are 
the most convincing proofs. 

This city stands upon a rising ground fronting the 
Mediterranean \ on the other side is an agreeable plain, 
extending about the same distance towards tlie moun- 
tains of the Cevennes. It is reckoned well built, yet 
the streets are in general narrow and the houses dajd^. 

The city contaiued 33,913 inhabitants in 1800, many 
of whom are Protestants, and are sociable, gay, and 
good tempered. The trade of Montpelier is very ex- 
tensive in wine, cordials, oil, verdigris, and saltpetre >— 
and the manufactures in silk and woollen goods are con- 
siderable. The markets are well supplied with fish, poul- 
try, butcher's meat, and game, at reasonable rates. The 
wine of the country is strong and harsh : Burgundy 
is dear, and so is sweet wine of Froutignan, though 
made in the neighbourhood of Cette. Liquors of 
various sorts are compounded and distilled at Mont- 
pelier. The environs are extremely pleasant, having on 
one side La Place de Peyrou, which forms a fine ter- 
race. From thence on a clear day, may be seen to the 
eastward the Alps, which form the frontiers of Italy ^ 
to the south-west, the Pyrenean mountains, which form 
those of Spain, both at about 50 leagues distant \ and 
to the southward a most extensive view of the Mediter- 
ranean. Not fur from thence is a noble aqueduct, with 
a double tier of arches ^ by this, water is brought from 
a mountain at three leagues distance, into two basons 
in a small elegant temple at the west end of the town. . 

Here also is a royal garden^ where on certain days 
public lectures were formerly held on botany. On the 
other side of the town is the esplanade, a beautiful walk, 
bordered on each side by olive trees, from whence 
there is a pleasing prospect of the sea and the country 
adjacent to the town. Previous to the revolution, 
Montpelier had an university, an academy of sciences, 
and it was the see of a bishop. 

MONTREAL, an island of North America, in the 
river St Lawrence, ten leagues in length, and four 
leagues broad, and about 60 miles above Quebec. It 
was taken from the French by generals Amherst and 
Murray on the 8th of September 1760. The soil of 
the island is exceedingly rich and good, producing all 
kinds of European fruits and vegetables in great abun- 
dance, with variety of garden fruits. The south side 
is the most inhabited, and of course best cultivated \ 
and besides the settlements, which are numerous, the 
island is adorned with villas, for the retirement of the 
more wealthy merchants during the summer season. 

The town oT Montreal, situated on tliis island, and 
formerly called Vilie Marie^ is the second place in Ca- 
nada for extent, buildings, and strength ^ and besides 
posessing the advantage of a less rigorous climate, for 
delightfiilncss of situation is infinitely preferable to 
Quebec. It stands on the side of a bill, sloping to the 
south, with many agreeable villas upon it, whi^ with 
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the island of St Helen, and the river (which is here level with the plain, 
about two miles broad), form a most charming land- 
scape. It was formerly enclosed with walls,'to protect 
it from the Indians, but these were levelled some years 
ago. Though the city is not very broad from north to 
south, it covers a great length of ground from east to 
west, and is fully as large and populous as Quebec. 

The streets are regular; forming an oblong square ^ the 
houses well built, and in particular the public edifices, 
which far exceed those of the capital in beauty and 
commodiousness ^ the residence of the knights hospital- 
lers being extremely magnificent. — There are several 
gardens, in which, however, the proprietors have con- 
sulted use more than elegance, particularly those of the 
Sisters of the Congregation, the Nunnery Hospital, the 
Recollets, Jesuit Seminary, and Governor. The num- 
ber of inhabitants in 1807 was about 10,000. The 
gardens produce peaches, apricots, plums, currants, 

6cc. By the situation of the place, the inhabitants 
are well supplied with all kinds of river fish, some of 
which are unknown to Europeans. They have likewise 
plenty pf black cattle, horses, hogs, and poultry. .The 
neighbouring shores supply them with a great variety 
of game in the different seasons^ and the island abounds 
with springs of good water and numerous rivulets. 

The trade in furs is considerable, and vessels of 200 
tons can come up to the tovm. See Canada, Supple- 
ment. 

Montreal, a town of Spain, in the kingdom of Ar- 
ragoD, with a castle, seated on the river Xiloca, 25 
miles north-west of Terville, and 40 south-east of Ca- 
lataud. W. Long. i. 2. N. Lat. 41. 9. 

Montreal, a town of Sicily, and in the valley of 
Mazara, with an archbishop’s see j seated on a rivulet, 
five miles west of Palermo, and 50 north-east of Ma- 
zara. E. Long. 13. 31. N. Lat. 38. 14. 

Montreal, or Mount Royal, a fortress of Ger- 
many, in the circle of the Lower Rhine, in the Prus- 
sian territories, seated on the river Moselle, 22 miles 
north-east of Triers. E. Long. 7. 6. N. Lat. 49. 59. 

MONTROSE, a handsome town of North Britain, 
in the shire ,of Angus, situated at the mouth of the ri- 
ver Esk, on the German ocean, 46 miles north- east of 
Edinburgh. The houses are neat, and many of them 
in the modern taste. The most remarkable public 
buildings are, the town-house, the church, and an ele- 
gant episcopal chapel.— Montrose is a royal burgh, and 
a dukedom in the family of Graham. It stands between 
two rivers, the south and north Esks, over the latter 
of which there is a handsome stone bridge, and over the 
former there is one of wood. The salmon fisheries on 
these fivers are very extensive, and form a considerable 
blanch of commerce. The harbour is a fine semicircu- 
lar bason defended by a handsome stone pier. A great 
number of trading vessels belong to this port. The po- 
pulation of Montrose in 1811 amounted to 8955. W. 

Long. 2. 32. N. Lat. 36. 40. 

Montrose, Marquis of. See Graham ; and Bri- 
TAIN, N° ly, 138, 143, 265. 

MONTSERRAT, a mountain of Spain, in Catalo- 
nia, one of the most singular in the world for situation, 
shape, and composition. It stands single, towering over 
a billy country like a pile of grotto w’ork or Gothic 
spires y and its height so great, that to a beholder on the 
top the neighbouring mountains appear to be sunk to a 
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It is composed of steep rocks, Ifocuir 
which at a distance seem indent^ j whence it is said 
to have received the name Montscf'rat from the Latin " ' ~ 
word serroy a ** saw.” It is impossible to describe the 
beauty, richness, and variety, of the landscapes disco- 
vered from the most elevated point : but the extensive- 
ness of the prospect may be conceived by the reader, 
upon being told that the islands of Minorca and Major- 
ca, which are at the distance of 60 leagues, are disco- 
vered from this elevation. 

Montserrat is particularly famous for the admtion 
that is paid to ao image of the Virgin, which according 
to tradition was found in a cave in this mountain by 
some shepherds in the year 880. Over this image, 
Guthred earl of Barcelona caused a monastery and cha- 
pel to be erected j but after remaining in this recepta- 
cle upwards of 700 years, Philip II. and Philip III. 
built a magnificent church for its reception. Innume- 
rahle and astonishing miracles are ascribed to this holy 
image. The convent or monastery is situated in a nook 
of the mountain ^ it seems as if vast torrents of water, 
or some violent convulsion of natuie, had split the east- 
ern face of Montserrat, and formed in the cleft a sufiS- 
cient platform to build the monastery upon. The rirer 
Llohregat roars at the bottom, and perpendicular walk 
of rock of prodigious height, rise from the water edge 
near half way up the mountain. Upon these masses of 
white stone rests the small piece of level ground which 
the monks inhabit. Close behind the abbey, and in 
some parts impending over it, huge cliffs shoot up in t 
semicircle'to a stupendous elevation : their summits are 
split into sharp cones, pillars, pipes, and other odd 
shapes, blanched and hare but the interstices are filled 
up with forests of evergreen and deciduous trees and 
plants. Fifteen hermitages are placed among the 
woods *, nay, some of them on the very pinnacles of 
tl^ rock, and in cavities hewn out of the loftiest of 
these pyramids. 

The monastery is one of tlie 4 5 religious houses of 
the Spanish congregation of the order of St Benedict ; 
their general chapter is held every fourth year at Val- 
ladolid, where the deputies choose abbots and other 
dignitaries for the ensuing quadrennium. In this mo- 
nastery, they elect for abbot a Catalan and a Castilian 
alternately. Their possessions are great, consisting of 
nine villages lying to the south of the mountain , hot 
the king has lately curtailed their income about 6ooo 
livres a-year, by appropriating to his own use the best 
house in each village, some of which, with their 
tythes, are worth 200 dollars per annum. ITieir ori- 
ginal foundation, in 866, gave them nothing but the 
mountain j and to donations and economy they owe 
the great increase of their landed property. ITiey are 
bound to feed and harbour for three days all poor pH* 
grims that com« up and pay their homage to the Vir- 
gin ‘y and the allowance is a luncheon of bread in the 
morning, as much more, with broth at noon, 
bread again at night. Sometimes, on particular festi- 
vals, 7000 persons arrive in one day j but people of 
condition pay a reasonable price for what they eat.— 

The number of professed monks, according to Mr 
Swinburne, is 76 (according to M. Bourgoanne 60); 
of lay brothers, 28 y and of singing hoys 25 5 hc^itlcs 
physician, surgeon, and servants. The chorch * 
gloomy edifice , and the gilding is much sullied with 

the 



Digitized by 



Google 




MON [ 351 J MOO 



Uwtm> tbe mdkt of 85 Umpi of silver, of various forms aod 
sizesi that bang round tbe cornice of the sanctoary. 
Funds have been bequeathed by different devotees for 
foraishing them with oil. The choir above stairs is de- 
corated with the life of Christ, in good wooden carv- 
ing. A gallery runs on each side of the chancel, for 
tbe convenience of the monks. A large iron grate di- 
vides the church from the chapel of the Virgin, where 
the image stands in a niche over the altar, before which 
bum four tapers in large silver candlesticks, the pre- 
sent of the duke of Medina €eii. In the sacristy, and 
passages leading to it, are presses and cupboards full 
of reiicks and ornaments of gold, silver, and precious 
stones •f they point out, as the most remarkable, two 
crowns for the virgin and her son, of inestimable va- 
lue some large diamond rings ^ an excellent cameo 
of Medusa^s head ^ the Romau emperors in alabaster ^ 
and the sword of St Ignatius. But as no offerings to 
this miraculous statue can be rejected or otherwise dis- 
posed of, the shelves are crowded with most whimsical 
ex votoSj VIZ. silver legs, fingers, breasts, ear-rings, 
watches, two-wfaeeled chaises, boats, carts, and such 
like trumpery. 

On di^rent parts of tbe mountain, as already noti- 
ced, are a number of hermitages. Each of these so- 
litary retreats, which at a distance seem destitute of 
every tbiisg, has a chapel, a cell, a well in the rock, 
and a little garden. The inhabitant of one of them, 
which is dedicated to St Beneto, has the privilege of 
making an annual entertainment on a certain day ^ on 
which day all the other hermits are invited, when they 
receive the sacrament from the bands of the mountain 
vicar, and after divine service dine together. They 
meet also at this hermitage, on the days of the saints 
to which their several hermitages are dedicated, to say 
mass and commune with each other. But at other 
times they live in a very solitary and recluse manner, 
perform various penances, and adhere to very rigid 
rules of abstinence *, nor do they ever eat flesh ; nor 
are they allowed to keep within their walls either 
dog, cat, bird, or any living thing, lest their attention 
should be withdrawn from heavenly to earthly aflkc- 
tioUs. Most of these hermits are said to be persons of 
fortune and family, disgusted with tbe world, who have 
retired thither to devote themselves to meditation, self- 
deaia}, and contrition. 

Montserrat, one of the Caribbee isles, belonging 
to Great Britain. It is a very small,- hut very plea- 
sant island, so called by Columbus from its resemblance 
to the fiimous mountain near Barcelona in Catalonia: 
It lies in W. Long. 61. o. N. Lat. 16. 50. having 
Antigua to the northreasl, St Cliristopher^s and Nevis 
to the north-west, and Ckiadaloupe lying south-south- 
east at the distance of about nine leagues. It is about 
nine miles in diameter, and is supposed to contain about 
40,000 or 50,000 acres. The climate is warm, but 
less 80 than Antigua, and is esteemed very healthy. 
The surface is mountainous, but with pleasant, rich, and 
fertile valleys \ the hills are covered with cedars and 
other fine trees. Here are all the animals as well as 
vegetables and fruits that are to be fotmd in the other 
islands. The inhabitants raised formerly a considerable 
quantity of indigo. The produce now is chiefly cotton, 
rum, and sugar. There is no good harbour, but three to- 
lerable roads, at Plymouth, Old Harbour, and Ker^s Bay. 



MONUMENT, in Architeciure^ %hm\iing dettioed MoBumest 
to preserve the memory, &c. of tbe person who raised II 
it, or the person for wlK>m it was raised j suck are a . , 

mausoleum, a triumphal arch, a pyramid, &c. ’ 

MOOD, or Mode. 8ee Mode. 

Moods of Sylh^sm. See Logic, N° 85. 

Mood, or Mode^ in Grammar^ tbe different manner 
of conjugating verbs. See Grammar. 

MOON, {Luna J ), in Astronomy^ one of the hea- 
venly bodies, usually ranked among the planets ^ but 
with more propriety accounted a satellite, or secondary 
planet. 

Among the ancients, the moon was an object of prime 
regard.— By the Hebrews she was more regarded than 
the sun, and they were more inclined to worship her as 
a deity. The new moons, or first days of every month, 
were kept as festivals among them, which were cele- 
brated with sound of trumpets, entertainments, and sa- 
crifice. (See Numb, xviii. ii. x. 16. i Sam. xx. 5— 

18.). People were not obliged on these days to rest. 

The feasts of new moons were a miniature representa- 
tion of the feast of trumpets, which was held on tbe first 
of the month Tlsri, which was the beginning of the civil 
year. The Jews not. being acquainted with the physical 
causes of eclipses, looked upon them, whether of sun or 
moon, as signs of tbe divine displeasure. The Grecians 
looked upon the moon as favourable to marriage ^ and 
the full moons, or the tiroes of conjunction of sun and 
moon, were held tbe most lucky seasons for celebrating 
marriages \ because they imagined the moon to have 
great influence over generation. The full moon was 
held favourable for any undertakings by tbe Spartans ; 

And no motive could induce them to enter upon an ex- 
pedition, march an army, or attack an enemy, till the 
fiill of the moon. The moon was suyqMsed both by 
Greeks and Romans to preside ever child-birth. The 
patricians at Rome wore a crescent on their shoes, to 
distinguish them from tbe other orders of men. This 
crescent was called Lunula, Some say it was of ivoryj, 
others that it was worked upon tbe shoe, and others 
that it was only a particular kind of fibula or hackle. 

For the astronomical phenomena connected with the 
moon, see Astronomy Ittdex, 

Harvest^MooK,^-^t is remarkable, that tbe moon, 
during tlie week in which she is full in harvest, rises 
sooner afier sunsetting than she does in any other full 
moon week in the year. By doing so, she affords an 
immediate supply of light after sunset, which is very 
beneficial to tbe farmers for reaping and gathering in 
the fruits of the earth ; and therefore they distinguish 
this full moon from all the others in the year, by call- 
ing it the hoi'vesUmoon, 

Influence of the Moon on the Human The 

famous Dr Mead was a believer in the influence of the 
sun and moon on tbe human hody^ and published a book 
to this purpose, entitled De Imperio ^lis ac Lunee in 
Corpore humano : but this opinion has been exploded by 
most philosophers, as equally unreasonable in itself, and 
contrary to fact. As the most acenrate and sensible 
barometer is not affected by tbe various positions of the 
moon, it is not thought likely that the human body 
should be affected by them, ^veral learned and in- 
genious men, however, still consider Dr Meades doc- 
trine as far from being unfounded. 

Moon, Influence of on the Earth^s Atmosphere. 

has 
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las been tie opinion of the vulgar in almost all ages 
* and countries, that the changes which take place in 
the state of our atmosphere, or the changes of the wea- 
ther, depend in a great measure on certain situations of 
the moon. This particular opinion is alluded to by 
Virgil (a), and is applied in the shepherd of Ban- 
bury’s rules forjudging of the weather (B). We have, 
under Meteorology, N® 90 to 92, given the result 
of some observations on the connection between the 
ehanges of the moon and those of the weather* 

It can scarcely be doubted that an opinion so gene- 
-rally received must be founded on something more than 
fancy or prejudice ^ and indeed the observations of se- 
veral eminent meteorologists within the last thirty 
years have contributed materially to favour this opinion. 
Independent of actual observation, it appears reason- 
able to infer, that a body so large, and so near the 
earth, as the moon, whose gravitating influence on the 
earth’s surface in producing ihe flux and reflux of the 
sea^ cannot be altogether inactive with respect to the air, 
a fluid much more susceptible of changes than the sea. 

We have already noticed (Meteorology, N® 14.) 
the theory of Mr Luke Howard, on the moon’s influ- 
ence on the mercury of the barometer, and we are now 
to give a short account of what has been advanced on 
her general influence by the philosophers of the conti- 
nent. Among these, Signior Toaldo may be said to 
have led the way. 

From observations made at Padua, during fifty years, 
on the state of the weather that corresponded to certain 
changes of the moon, he found that these changes were 
always accompanied by good or bad weather ^ and he 
at length became enabled to foretel with some degree of 
certainty what would be the state of the atmosphere 
that should follow any situation of the moon. Ihere 
are ten situations of the moon, which, according to 
Toaldo, are capable of producing a sensible effect on 
the earth’s atmosphere. These are the sy^igies * or 
new and full moon •, the quadratures *, the apsides^ or 
apogee and perigee ; the lunistices^ or these points 
when the moon is nearest to our zenith and at the 
greatest distance from it *, and the moon’s equinoxes. 
There are tliree diflTerent relations of the moon’s mo- 
tion producing a corresponding number of revolutions, 
each having a certain duration, and each correspond- 
ing to some of the above ten situations, as it will be 
seen by the following table. 

Revolutions. 
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1. Synodical^ in regard to 
the sun ^ continues 29 days 
12 hours 44 minutes. 

2. Anomalistic^ in regard to*J 
the moon’s course*, continues 
27 days 13 hours 43 mi- 
nutes. 



Situations. 
New moon. 
First quarter 
Full moon. 
Last quarter. 

Apogeum. 

Perigeum. 



That a change 
will take 
place at 



3. Periodical, in regard to T Ascending equinoxes. Mow 
the moon’s passing the equa- J Northern lunistices. 
tor 5 continues 27 days, 7 J Descending equinoxes, 
hours, 43 minutes. (.Southern lunistices. 

Sig. Toaldo has calculated a series of probabilities 
that a change of weather will take place on the ap- 
proach of any one of these ten situations, and these be 
has expressed in a tabular form as follows, 

6 :x 

5:* 

5:2 
5*4 
7-I 
4:1 

* 3*4 
11:4 
11:4 

In general, each of the ten situations changes tbe 
weather that prevailed under the preceding situation, 
and it seldom happens that a change of weather takes 
place without a corresponding change in the lunar situ- 
ations. From the inequality of their revolutions, these 
situations are often combined, and by this union their 
eflect in producing changes of the atmosphere is great- 
ly increased, especially when a union takes place be- 
tween the syzigies and apsides. Thus, 

rNew moon with perigee 
That a change j Ditto with apogee 
will follow jFull moon with perigee 
LDitto with apogee 



'New moon 




First quarter 




Full moon 




Last quarter 




Perigeum 


» is < 


Apogeum 




Ascending equinox 




Northern lunistice 




Descending equinox 




Southern lunistice 





}‘!1 



These combined situations arc generally accompanied 
or followed by storms and tempests, especially when 
they take place near the moon’s passage over the equa- 
tor. This is more particularly tbe case in the months 
of March and September, and we find that at tbe new 
and full moon in these months, the weather takes a 
certain character, by which it is distinguished for the 
succeeding three or six months. The same takes place 
at the solstices, especially at the winter solstice. Tbe 
new moon does not always, however, produce a change 
of weather *, and this want of effect is most likely to 
happen at those new moons which are most distant from 
tbe apsides* 

Though Toaldo considers it as perfectly ascertained 
that each succeeding situation of tbe moon alters that 
state of the atmosphere which had been produced by 
the preceding situation *, it must, however, be observed 
that some situations of the moon favour good and others 
bad weather. Thus the perigee, the new and full 
moon, the passage over the equator, and the northern 
lunistice are favourable to bad weather, while tbe apo- 



(a) — — — “ lunasque sequentes 

Ordine respicies \ nunquam te crastina fallet 
Hora, neque insidiis noctis capiere serense. 

Georg, I. 424. 



(b) I. Homs of the moon obscure — Pain. 

2. tv ben the moon is led^^fFind. 

3. On the fourth day of the new moon, if bright, 
wvith sharp horns— No winds nor rain till the month 
be finished. 
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Moon, gee, qtiadratures and soothern lunistice, are more fa- 
-V— ^ vourable to good weather. 

The changes produced by the influence of the lunar 
sitnatioos, seldom take place on the exact days on which 
these situations happen, hut either precede or follow 
theni *, and Toaldo has found that, in the six winter 
months, the changes of weather commonly precede the 
lonar situations, whereas in the six summer months they 
more commonly follow them. 

There are certain days before and after new and full 
moon, which deserve particular attention in forming 
onr judgments of the weather, especially the octants or 
the fou^ day before new and full moon, as at these 
times the weather is inclined to change, and it may be 
pretty certainly predicted, that a change will follow at 
the next lunar situation. Virgil has particularly noti- 
ced this fourth day as a sure mark of the succeeding 
weather (c.) If the weather continues unchanged on 
the fourth, flfth, and sixth day of the moon, it proves 
that the lunar influence is at that time very weak, and 
\re are to expect no change till the full moon, or per- 
haps till the next new moon. 

Sig. Toaldo compared a diary which be had kept 
for many years of the state of the barometer with the 
ten situations of the moon, and from the comparison de- 
duced the following conclusions, viz. 

1. That at the time of the moon's apogee, the mer- 
cury rises higher by the sixth part of a line than at the 
perigee. 

2 . That at the time of the quadratures it is higher 
by the tenth of a line than at the time of the syzigies. 

3. That it is higher by a fourth of a line at the 
soothern than at the northern lunistice. This corre- 
spondence of the lunar situations with the ascent of the 
mercury in the barometer does not hold at the time of 
the moon's passage through her equinoctial points. 
The mercury is then higher, especially when she is pas- 
sing in Libra ^ and as such situations of the moon ge- 
nerally indicate bad weather, this circumstance is not 
conformable to meteorological observations. 

In this case Toaldo thinks that we must be guided 
in our judgement of the weather, rather by the moon 
than by the barometer. 

The case is similar during the coincidence of the 
equinoctial points with the perigee, at which time the 
mercury is unusually high but this coincidence is a 
sign of great regularity. 

According to Toaldo, the rising and setting of the 
moon, as well as its superior and inferior passage of the 
meridian, all which situations he calls the moon's angles, 
may serve for foretelling rain. The seasons most expe- 
nd to rain, are the rising and setting of the moon while 
Its passage over the meridian is most favourable to good 
weather.' It has ever been observed that during rainy 
days, the sky' always clears a little while the moon is 
passing the meridian. An exception to this rule must, 
however, be made when the moon's angle does not coin-, 
cide with that of the sun. 

VoL. XIV. Part I. t 



Bad years take place when the apsides of the moon l\roon. 
fall in the four cardinal points of the zodiac. 'J'heir ^ ^ 

intervals, therefore, are as four to five, eight to nine, 

&c. or as the intervals of the passage of the apsides 
through the four cardinal points of the zodiac. Thus 
the year 1777 was, in general, a had yearj and in that 
year the apsides of the moon were in the equinoctial 
signs j and it is probable that the years in which the 
apsides fall in the signs Taurus, Leo, Virgo and Aqua- 
rius, will be good and moderate years, as the year 
1776 really was^ and in that year the apsides of the 
moon were in Taurus and Virgo. 

Every i8th year must be similar. We, however, 
cannot depend upon a return altogether the same, on 
account of the three diflerent revolutions of the moon ^ 
and therefore it may happen, that the epoch of this ex- 
traordinary year may be retarded a year or perhaps 
two. Though approximations only are here given, this 
docs not prevent their being useful to farmers, if they 
only pay attention to circumstances. Besides, various 
exceptions must be made for difliTent parts of the earth ; 
and it is difficult to determine these before-hand, as 
what regards this system is applicable to the whole 
globe j but when the result of the system has been im- 
proved by local observations, the conjectures for each 
country will be attended with more certainty. 

The 54th year must have a greater similarity to the 
first than to all the rest ^ because, at this period, the 
situations of the moon, in regard to the sun and the 
earth, are again found in the same points. 

The quantity of the rain which falls in nine successive 
years, is almost equal to that which falls in the next 
following nine. But this is not the case when wc‘ com- 
pare in like manner the quantity of rain which falls in 
six. eight, or ten years • See PM. 

The observations of M. Lamarck, though they con- 
firm the opinion of the moon's general influence on the”‘* 
atmosphere, do not agree with those of Toaldo, as to 
the situations of that luminary which correspond to the 
changes of the weather. He could not find that agree- 
ment between the syzigies and quadratures of the moon 
and a change of weather, which has been so much 
dwelt on by Toaldo ; hut be is of opinion, that we are 
to consider the declination of the moon as the principal 
cause of her influence on the atmosphere. 

Lalande had conceived the idea that when the moon 
entered, the northern hemisphere, or had north declina* 
tion^ the w'eathcr was most likely to be cold and dry,, 
and that when she passed to the soutJi of the equator, 
it was likely to be rainy. The observations of La- 
marck, however, tend to establish the contrary opinion. 

Lamarck considers the two following principles as 
established by his observations ^ viz. 

1 . That it is in the elevation of the moon above^ and 
her depression below the equator ^ihat we are to search 

for those regularly varied effects which she produces on 
our atmosphere. 

2. That the determinable circumstances^ which con- 

Y y . , spire 



(c) Luna revertentes cum primum coliigit ignes. 

Si nigrum ohscuro compreude rit aera cornu \ 
Maximus agricolis pc lagoqne paraljltur imber. 
At, si vii'gineuni suffiidcrit ore rub<*rt ra, 

^ entus erit 5 vento semper ruhet aurca Fhoehe, 



Sin ortu in quarto (namque is certissimus auctor) 
Pura, neque obtusis per eoelum comibus ibit^ 

1 otus ct ille dies, et qui nascentur ah illo 
Kxactum ad mensem, piu via ventisque carebunt. ^ 
See Note (b). Georg. I. 427. 
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spire to increase or diminish the inocm^s injluence in her 
dijjl rent declinations^ are her apogees and perigees^ her 
conjunctions with and oppositions to the sun ; and last- 
hjy the solar solstices and equinoxes. 

Considering that every lunar month, or every revolu- 
tion of the moon in the zodiac, may be divided into two 
distinct portions, each containing about fourteen days, 
and each giving occasion to a particular atmospheric 
constitution, we may assume these as two circumstances 
of importance in meteorology, and we may call one the 
boreal or northern constitution, viz. that in which the 
moon passes through the six nortliern signs of the 
zodiac, and the other, the austral or southern constitu- 
tion, viz. that in which she traverses the six southern 
signs. 

' Lamarck is convinced by observation, that in these 
climates, during a boreal constitution^ there chiefly pre- 
vail southerly, south-westerly, and westerly winds, though 
sometimes, in the summer, the winds pass to the sootV 
cast. In general, during this constitution, the barome- 
ter exhibits only moderate elevations of the mercury \ 
most commonly the season is rainy or moist, and the air 
loaded with clouds. And, lastly, it is particularly 
during this constitution that we observe the efl’ects of 
storms and tempests, when the causes which occasion 
them become active. 

^ On the contrary, during an austral constitution, the 
vrinds which chiefly predominate blow from the north 
and north-west, and in the summer north-east, and even 
easterly winds. In general during this constitution, the 
barometer exhibits considerable elevations in the column 
of mercury, at least if the wind is not very strong \ the 
weather is then most usually clear, cold and dry, and 
in the summer it is seldom (we might almost say never) 
during this constitution that storms are formed. 

These atmospheric constitutions are not, however, so 
permanently characterised as to render it easy to distin- 
guish them at all times by the state of the atmosphere. 
The atmospheric air is a moveable fluid, and so easily 
displaced, that it is not surprising that in the temperate 
zones, where the influence of the heavenly bodies acts 
less strongly than between the tropics, from various 
causes, that counteract very often the regular influence 
of the moon, and tend to mask and even change its ef- 
fects. 

The perturbations which these variable causes pro- 
duce on the regular effects of the influence of the moon 
on the atmosphere, occasion in fact many variations in 
the two atmospheric constitutions which we have been 
describing \ and this is doubtless the reason why they 
have been hitherto disregarded. M. Lamarck positive- 
ly asserts, that these perturbations, though frequent, and 
sometimes very considerable, do not prevent the cha- 
racter of each of these constitutions from being remark- 
ed in the greatest number of cases. 

The probability that be finds, according to his ob- 
servations, is estimated at five out of eight \ that is to 
say, out of 48 atmospheric constitutions comprehended 
in the lunar year, he esthnstes there will be found at 
least ^ agreeing with the ynn eip l e s pointed out in bis 
memoir \ and be adds, that among the disturbing causes 
which modify the before-mentioned effects, several may 
be foreseen, and perhaps even appreciated as to their 
quantity of effect. 

fie coosiders what is here pointed out as afact} as an 



order of things which any one may prove by observa* 
tion *. ^ 

Lamarck has also endeavoured to ascertain what truth * Set j»r. 
there may be in the periodical return of the variatioos^^^^ 
of the atmosphere at the end of nineteen years •, and 
has found, by comparing meteorological observations, jcar.4t(^ 
that this return is far from being so correct as is gene-vd.ix. 
rally believed. 

Astronomers also know well, that the cycle of nine- 
teen years is not exact within an hour and a half ^ an 
error which amounts to a whole day in the coone of 
308 years t. fPH 

M. Cotte has also bestowed moch attention on this 
subject of the mooD^s influence ^ but appears to think 
that our observations are not soflBciently numeroos or 
accurate, to deduce anything like a correct theory, and 
he is not disposed to go so far as M. Lamarck. 

M. Cotte agrees in general with Mr Luke Howard’s 
observations on the moon’s influence. (See Meteoro- 
logy). He noted, during the space of 34 years and 
five months, from the ist of Jannary 1768, to {\it 
226 of May 1802), the ascending and descending di* 
rection of the barometer in each of the syzigies and 
quarters of the moon which have occurred through that 
period of time. He states the total sum of the elevations . 

and depressions of the mercury at each of the phases as 1 

follows. 

For 34^ Tears. New moon, ist Qnar. Full moon, id Qoar. 

Sum of elevations 218 296 199 290 times. | 

—depressions 281 229 279 ic6 

Differences 63 67 80 84 i 

These results, of nearly 35 years observations, con- I 
firm, as will be seen, the conclusions drawn by Mr How- 
ard, both from his observations of one year at Plais- 
tow, and those made for 10 years in the Itoyal Society’s 
apartments. 

It is to be remarked, ist. That the four nombers 
which express the differences between the elevations and 
depressions are nearly in an exact proportion, since | 
63 = 67 :: 80 : 85^. 

2(lly, That the two latter phases, viz. the full moon ) 
and last qnarter, have more effect than the two first. ] 

3diy, He examined what phases of the moon cone- 
sponded to the greatest and least height of tbe mercury 
for each month during ten years, and obtained the fol- 
lowing results. 

For 10 Yean. New Moon, ist Qaar. Foil Moon, id Qoar. 

Greatest depres- 1 ^ 

sioD occurred at J ^ ^ ^ 

Differences 4631 

The science may be therefore said to have tdranced 
one stepvfiftrtber on this occasion ; and it is to be bop^ 
that, by multi plying observations, and combining them in , 
various ways to obtain their results, its progress may be 
still accelerated. The useful purposes which may ht 
thereby answered in philosophy, agriculture, and aaedi- 
cine, may be piroperly orged to observers as the BKaim 
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B'wn of supporting tlieir ardour, and In demo If) lug them lor 
(I those sarcasms and reflections which even some learned 
men have been pleased to bestow upon observations of 
rpJT" together with their authors *. See Mei jlOR- 

'ai U OLOGY, SUPPLEMENT. 

i Moos-Eifcs^ among horses, when the weakness of 

the eye increases or decreases according to the course 
of'the nKH>n \ so that in the wane of the moon his eyes 
tie muddy and tifouhled, and at new moon they clear 
up. This observation is probably inaccurate. 

Moosstone^ or Adulutna,^ See Aoulaeia, Mine- 
ralogy Indtx. 

Mooy-fTort. See Lunaria, Botany Index. 

MOOR, in country affairs, denotes a tract of land, 
usually overran with heath. 

Mooa-Cockf or Gor-Cock. See Tetrao, Ornitho- 
logy Index. 

Moor Land^ or Moory Soil^ in Agrietdture^ is a 
black, light, and soft eaith, veiy loose, and without 
any admixture of stones ^ and with very little day or 
sand. 

MOORE, or More, Edward, an ingenious writ- 
er, was bred a linen-draper, bat quitted business to join 
4 he retinue of the Muses \ and he ceitainly had a very 
happy and pleasing talent for poetry. In his Trial of 
Selim the Persian, he complimented Lord Lyttekon in 
an elegant kind of panegyric, couched under the ap-' 
pearance of accusation : and his Fables for the Female 
Sex, for easy versification, poignant satire, and striking 
morals, approach nearer to the manner of Gay than 
any other of the numerous imitations of that author. 
He wrote also three dranratic pieces ; the Gamester, a 
tragedy^ The Foundling, and Gil Bias, comedies. 
The success of these was not such as they merited, the 
first of them lurving met with a cold reception, for no 
other apparent reason but because i^ too nearly tooebed 
a favourite and fashionable vice \ and the second hav- 
ing been condemned for its supposed resemblance to Sir 
Richard Steele^s Conscious Lovers, bat to which good 
judges have been inclined to give it greatly the prefe* 
rence. Mr Moore married a lady of the name of Ha- 
milUm, daughter to Mr Hamilton table- dedter to the 
princesses, who had herself a very poetical tom, and 
has been said to have asristed him in the writing of his 
tragedy. One specimen of her poetry, however, was 
handed about before their marriage, and has since ap^ 
pea red in print in different collections of soom. It was 
addressed to a daughter of the famous Stephen Duck > 
and begins with the following stanza : 

Would you think it, my Duck ? (for the fault I must 
own), 

Your Jenny at last is quite coyetous grown : 

Though millions if Fortune should lavishly pout, 

I still would be wretched if 1 had not More. 

And after half a dozen staqzas more, in which, with 
great ingenuity and delicacy, and yet in a manner that 
expresses a great affection, she has quibbled on our au- 
thor’s name, she concludes with the following lines : 

You may wonder, my girl, who, this dear one . can be, 

Whose merit can boast such a conquest as roe : 

But you shan’t know his name, tbo’ 1 told you be- 
fiore. 

It begins with nn M, but I dar&not say More. 
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In the year 1753, Mr Moore commenced a weekly 
yniscelbneous paper, entitled. The JEorldy by Adam 1( 
EitTi-Adamy in wlilclt undertaking he was assistt^d by MoorlandH. 
Lord Chesterfield with some Essays. This paper was 
collected into two volumes, aud Mr Moore died soon 
after. 

Moore, Dr John. See Supplement. 

MOORING, the act of confining and securing a 
ship in a particular station, by chains or cables, which 
are either fastened to the adjacent shore, or to anchors 
in the bottom. 

A ship may be either moored by tlie head, or by the 
head and stern \ that is to say, she may be secured by 
anchors before her, without any behind \ or she may ' 
have anchors out, both before and behind her ^ or her 
cables may be attaclied to posts, rings, or moorings, 
which answer the same purpose. 

When a ship is moored by the head with her own 
anchors, th^ are disposed according to the circum- 
stances of the place where she lies and the time she is 
to continue therein. Thus, wherever the tide ebbs and 
flows, it is usual to carry one anchor out towards the 
flood, and another towards the ebb, particularly where 
there is little room to range about % and the anchors 
are laid in the same manner, if the vessel is moored 
head and stern in the same place. The situation of the 
anchors, in a road or bay, is usually opposed to the 
reigning winds, or those which are most dangerous ^ so 
that the ship rides therein with the effort of both her 
cables* Thus if she rides in a bay^ or road, which is 
exposed to % northerly wind And heavy sea from the 
same quarter, the anchors passing from the opposite 
bows ought to lie east and west from each other: 
hence both the cables will retain the ship in her station 
with equal efiewt against the action of the wind and sea. 

Moorings, in sea language, are usually an assem- 
blage of anchors, chains, and bridles, laid athwart the 
bottom of a river or haven, to ride the shipping con- 
tained therein. The Anchors employed on this occa- 
sion have rarely more than one fluke, which is sonk in 
the water near low-water mark. Two anchors being 
fixed in this manner on the opposite side of the river, 
are furnished with a chain extending across from one to 
the other. In the middle of the chain is a large square 
link, whose lower end terminates in a swivel, which 
turbs round in the chain as about an axis, whenever 
the ship veers about with the change of the tide. To 
this swivel link are attached the bridles, which are short 
pieces of cable, well served, whose upper ends are 
drawn into the ship at the mooring ports, and after- 
fWarda fastened to Uie masts or cable bolts. A great 
number of moorings of this sort are fixed in the har- 
bours adjacent to the king’s dock-yards, as Deptford, 
Xbatbam, Portsmouth, Plymouth, occ. 

MOORLANDS, a tract so called, in the north 
part of Staffordshire, where the land rises gradually in- 
to small hills, which run through the midst of England 
in one continued ridge, rising higher and higher to 
Scotland, and sending forth many rivers. The soil here 
is so foul abd cold, that the snows lie almost all the 
year on the tops of the hills j and it is withal very rug- 
ged and barren : it, however, yields plenty or coal, 
lead, copper, ranee-marble, and millstones •, and some 
of the limestone bills bear such a sweet though short 
grass, as is very grateful to the oxen, of which here is 



C 355 ] 



Digitized by 



Google 




MOP 

Rfoi^tlands a very good breed. It is observed here, that the west 
(I wind always brings rain, and the cast and south fair 
, Mopgus, vreatber y that though this tract is full of bogs, it is as 
^ healthy as any other part of the county ; and that it 
produces the same plants as the Peak of Derby. 

MOORS. See Morocco. 

Moors, in the Isle of Man, those who summon the 
courts for the several sheadings ; such as the lords bai- 
liffs. Every moor has the like office with our bailiff of 
the hundred. 

MOOSE, or Elk. Sec Cervus, Mammalia 
Index* , 

MOOT, a difficult case argued by the young bar- 
risters and students at the inns of court, by way of 
exercise, the better to qualify them for practice, and 
to defend the causes of their clients. This, which is 
called mooting^ is the chief exercise of the inns of 
court. Particular times are appointed for the arguing 
moot cases : the place where this exercise is performed 
was anciently called mooufiall ; and there is a bailiff, 
or surveyor of the moots, annually chosen by the 
bench to appoint the moot men for the inns of chan- 
cery, and to keep an account of the pei-formance of 
exercises. The word is formed either from the Saxon 
meiany gemetany “ meeting” j or from the French moty 
” a word.” 

MOPSUS, in fabulous history, a celebrated pro- 
phet, son of Manto and Apollo, during the Trojan war. 
He was consulted by Amphimachus, king of Colophon, 
who wished to know what success would attend his arms 
in a- war which he was going to undertake. He pre- 
dicted the greatest calamities \ but Calcbas, who had 
l>een a soothsayer of the Greeks during the Trojan war, 
promised tlie greatest successes. Amphimachus follow- 
ed the opinion of Calchas \ but the prediction of Mop- 
sus was fully verified, lliis had such an effect upon 
C'aichas, that he died soon after. His death is attri- 
buted by some to another mortification of the same na- 
ture. The two soothsayers, jealous of each other's 
fame, came to a trial of their skill in divination. Cal- 
cbas first asked bis antagonist, how many figs a neigh- 
bouring tree bore?. 10,000 except one, replied Mopsus, 
and one single vessel can contain them all. The figs 
were gathered, and his conjectures were true. Mopsus 
now to try his adversary, asked him how many young 
ones a certain pregnant sow would bring forth ? Cal- 
chas confessed his ignorance \ and Mopsus immediately 
said that the sow would bring forth on the morrow ten 
young ones, of which only one should be a male, all 
blacl^ and that the females should all be known by 
their tfhite streaks. The morrow, proved the veracity. 
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of his prediction ; and Calchas died by the excess of 
grief which his defeat produced. Mopsus after death l| 
was ranked among the gods, and had an oracle at Msl- 
lia, celebrated for the true and decisive answers which 
it gave. Another Mopsnsy son of Ampyx and Cbloris, 
bom at Titaressa in Thessaly. He was tlie prophet 
and soothsayer of the Argonauts, and died at his re- 
turn from Colchis by the bite of a serpent in Libya. 

Jason erected him a monument on the sea shore, where 
afterwards the Africans built him a temple, where be 
gave oracles. He has often been confounded with the 
son of Manto, as their professions and their names were 
alike. 

MORyEA, a genus of plants belonging to the tri- 
andria class ^ and in the natural method ranking under 
the 6tk order, Ensat<x* See Botany Index* 

MORAl, is the name given at Otabcite in the 
South sea to the burying grounds, which are also places 
of worship. This is a pile of stone mised pyramidicaJIy 
upon an oblong base or square 267 feet long and 87 
wide. On each side is a flight of steps ; those at the 
sides being broader than those at the ends *, so that it 
terminated not in a square of the same figure with the 
base, but in a ridge like the roof of a house. There 
were 1 1 of these steps to one of these morais, eacJi of 
which was 4 feet high, so that the height of the pile 
was 44 feet , each step was formed of one course of 
white coral stone, which was neatly squared and polish- 
ed 'y the rest of the mass (for there was no hollow with- 
in) consisted of round pebbles, which, from the regula- 
rity of their figure, seemed to have been wrought. The 
foundation was of rock stones, which were also squared. 

In the middle of the top stood an image of a bird carved 
in wood, and near it lay the broken one of a fish carved 
in stone. The whole of this pyramid made part of one 
side of a spacious area or square 360 feet by 354, which 
was walled in with stone, and paved with flat stones in 
its whole extent. About lOO yards to the west of this ^ 
building was another paved area or court, in which 
were several small stages raised on wooden pillars about 
seven feet high, which are called by the Indians etoat^ 
tasy and seem to be a kind of altars, as upon these tie 
placed provisions of all kinds, as ofierings to their gods. 

On some of them were seen whole bogs, and on others 
the skulls of above 50, besides the skulls pf many dog& 

The principal object of ambition among the natives is 
to have a magnificent morai. The male deities (for 
they have them of both sexes) arc worshipped by the j 
men, and the female by the women \ and each bav^ 
mortis, to which the other sex is not admitted, tbouglL j 
they have also morais common to both* 
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MORAL PHILOSOPHY, or MORALS: 



M oral PfflLOSOPHY. ’a, “ The science ofi 

MANNERS, or DUTY } which it traces from man's 
nature and condition, ami shows to terminate in his. 
happiness.” In other words, it If, ” The knowledge 
of our DUTY and felicity j” or, “ The art of being. 
VIRTUOUS and happy.” 

It is denominated an arty as it contains a system of • 
rules for becoming: virtQous and happy» Whpever. 



practises these ruks,^ attaint an habitual power or fii-- 
ciKty of becoming virtuous and happy. It is likewise 
calW a scienccy as it deduces those rules from the 
principles and connexibos of our nature, and provtf 
that the observance of them is productive of our hsppi* 
ness. 

It is an art, and a science of the highest dignity, im- 
portance, and use. Its object is inaa^s duty, or his ces- 

dock 
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History. MORAL PH 

duct 111 the several moral capacities and connexions 
\rbicb he eustatos. Its office is to direct that conduct •, 
to show whence om* obligations arise, and where they 
terminate. Its use, or end, is the attainment of liap- 
piness j and the means it employs are rules for the right 
conduct of our moral powers. 

Moral Plillosophy has this in common with Natural 
Philosophy, that it appeals to nature or fact *, depends 
on observation j and builds its reasonings on plain un* 
controverted experiments, or upon the fullest induction 
of particalars of which the subject will admit. We 
most observe, in both these sciences, bow nature is af- 
fected, and what her conduct is in such and such cir* 
cumstances : Or, in other words, we must collect the 
appearances pf nature in any given instance ^ trace these 
to some general principles or laws of operation ; and 
then apply these principles or laws to the explaining of 
other phenomena. 

Therefore Moral Philosophy inquires, not how man 
might have been, but how he is, constituted : not into 
wbat principles or dispositions his actions may be art- 
fully resolved, but from what principles and disposi- 
tions they actually flow : not what be may, by educa- 
tion, habit, or foreign influence, come to be or do, hut 
what, by his nature, or original constituent principles, 
he is formed to be and do. We discover tlie office, use, 
or destination of any woik, whether natural or artificial, 
by observing its structure, the parts of which it consists, 
their connexion or joint action. It is thus we under- 
stand the office and use of a watch, a plant, an eve, or 
hand. It is tbe same with a living creature of the ra- 
tional or brute kind. Therefore, to determine tbe of- 
fice, duty, or destination of man *, or, in other words, 
what bis business is, or wbat conduct be is obliged to 
pursue ^ we must inspect his constitution, take every 
part to pieces, examine their mutual relations one to 
the other, and the common effort or tendency of the 
whole. 

It has not been thns, however, that the science has 
always been taught. The earliest moralists did not 
erect systems upon a jost analysis of tbe powers of the 
hnman mind ^ nor have all those who thought such a 
foundation necessary to be laid, deduced their theories 
from the very same principles. As moral truths are 
not capable of rigid demonstration, it appears to us, 
that we cannot more properly introduce the system 
which we have adopted, than by giving our readers a 
short view of the most celebrated systems that have been 
maintained by others. They will thus have an oppor- 
tnnity of jndging for themselves of the respective me- 
rits of tbe different theories, and of adoptin^^ that which 
shall appear to them to place practical virtue on the 
firmest basis. 

History of the Science of Morals^ 

^ Whilst there has been a remarkable agreement 
among' the writers on morality, as to the particular 
•ntcfi. ^tions which are virtuous and those wliich are vici* 
rvir. onsj and whilst they have uniformly taught, that it 
^ is our duty and our interest to perform the one and 
to avoid the other v they have yet differed exceedingly 
concerning the test or criterion of virtue, as well as con- 
cerning the principle or motive by which men are in- 
duced to pursue it. One cause of this difference in 
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opinion respecting matters of such universal importance, 
may perhaps be traced to the mistakes into which phi- 
losophers are apt to full concerning tbe original state 
of man. 

It is very generally taken for granted, that the first Probable 
men were savages of the lowest rank, and that the 
gradually civilized itself during the course of manyj^g^^** 
succeeding a^es. Without mutual intercourse, the 
progress of civilization could never have commenced j 
and as the practice of justice is absolutely necessary ta 
every species of friendly intercoui'se, those original sa- 
vages, it is supposed, must have been just in their deal- 
ings, and just upon some principle which has its foun- 
dation in human nature. But to develope tbe prin- 
ciple by which savages are influenced in their conduct, 
no tedious or intricate process of reasoning can be ne- 
cessary. It must have a place in every mind, and be 
instantaneous in all its decisions. Hence it has been 
supposed, that the principle to which modem philo- 
sophers have given the name of the moral sense^ is in- 
stinctive y that it is the sole judge of virtue and vice ; 
and that its admonitions have such authority, as to en- 
force obedience without regard to the consequences of 
any action. 

Other philosophers, who deny that the moral sense 
is instinctive, and who yet suppose that the originar 
state of roan was savage, arc forced to pile hypothesis 
upon hypothesis, each unnatural in itself, and all con- 
tradictory to one another, in order to account for the 
commencement of civilization and the formation of so- 
ciety. It has been supposed, that the desire of self- 
preservation and the love of power are the governing 
principles in human nature \ that in the savage state* 
every man had a right to every thing which be could 
seize by fraud or force \ that all bad an innate propen- 
sity to invade each other's property ^ and that hence 
war, rapine, and bloodshed, prevailed universally, till 
the savages discovered the expediency of uniting under 
some form of government for their mutual protection. 

But before tbe original state of man had been made 
tbe basis of such opposite theories as these, it would 
surely have been proper to inquire upon what grounds 
that state has been supposed to Be savage. To us these 
grounds appear to be nothing better than mere ima- 
ginations *y the dreams of poets, and of such philoso- 
phers as bend facts to their own systems. In the au- 
thentic history of our species, there is no evidence, in- 
deed there can be no evidence, that the first men were 
savages \ and every thing which we know of human 
nature lead^ us to believe, that had they, been so, tbe 
race could never have been civilized but by the mira- 
culous interposition of some superior being. Tbe only 
record of the earliest ages of the world to which tbe 
smallest credit is due, represents all the nations of the 
earth as having sprung from one pair, and that pair as 
having been instructed in their duty by their beneficent 
Creator. If this be tbe fact, and no consistent theist 
can controvert it, the precepts of morality would be 
originally conveyed from one generation to another ; 
not in a systematical or scientific form, but as the laws Modn oi^ 
of tbe Universal Sovereign, whose authority demand-'commtml- 
ed implicit obedience. Accordingly we find, 
the first teachers of morals were men of superior rank 
as well as of eminent talents, who formed Collections Rest mon^ • 
of maxims derived from their ancestors, “ with the lisisi 
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♦ Bruce's view of perfecting subordination _ 

EUm^tsqfand educating youth. Such were the proverbs of 
Solomon, the VvWJs of Agnr, and the Wisdom of 
^ * the son of Sirach.” These instructors did not analyze) 

the human mind into its various faculties, and build a 
system of morals either upon a particular instinct point- 
ing to the supreme good, or upon”^the fitness of things 
discovered by reason. Short Isolated sentences were the 
mode in which they conveyed their precepts ; which 
they prefaced by observiug, that “ the fear of the 
Lord is the beginning of l^nowledge and enforced 
by the assurance, that “ length of days, and long life, 
and peace, should they add to those who obeyed them.” 
The sayings of the celebrated wise men of Greece were 
collections of apophthegms, made in the same manner, 
and delivered with similar views. Thales and Pytha- 
goras f , who founded the one the Ionic and the other 
the Italic school, made collections of precepts for the 
conduct as well of a state as of private life. “ Neither 
the crimes nor the thoughts of bad men (said Thales) 
pnf A concealed from the gods. The only method of bc- 
^ ing just, is to avoid doing that which we blame in 
•'Others.” Of Pythagoras it is related by Porphyry and 
Laertius, that from Samos he repaired to Delos, and 
after presenting an oft’ering of cakes to Apollo, there 
received, or pretended to receive, moiiil dogmas from 
' the priestess ^ which he afterwards delivered to his 
disciples under the character of divine precepts. A- 
mongst these were the following : That, “ next to 
gods and demons, the highest reverence is due to pa- 
rents and legislators ; and that the laws and customs of 
our country are to be religiously observed.’* 

To . these maxims or apophthegms, which, Ibr the 
sake of delighting the ear and aiding the memory, 
were sometimes delivered in verse, succeeded, as has 
been supposed, the mode of instruction by fable or. al- 
legory. But the truth seems to he^ that this method 
of communicating moral and political wisdom was as 
ancient as the other : for we have a beautiful specimen 
of it in the ninth chapter jo£ the book which relates the 
transactions of the Judges of Israel. Tlie fables of £sop, 
too, which were written at a very early period, remain 
lasting modes of this species of art among the Ghreeks. 

When the instructors of mankind had proceeded thus 
far as to give an artificial form to their precepts, they 
soon advanced a step farther, and reduced their obser- 
vations into classes or predicaments. Pythagoras, who 
visited Egypt, has been supposed to have learned from 
its priests the method of arranging the virtues into dis- 
tinct classes. But it is the opinion of an excellent 
| writer L founded on the previous aspects of ethics, and 

on the compt^hensive talents of the Samian philosopher, 
that the honour of the invention ought to be ascribed * 
to himself. Be this as it may, it was observed by 
the inventor, that all the maxims of morality might 
be referred to the duties which men owe to them- 
selves, and the duties which they owe to each other.” 
Hence the four cardinal virtues of the ancients, pru- 
dence, TEMPERANCE, FORTITUDE, and JUSTICE } of 
which the first three refer to the individual, and the 
fourth to society. 

The Moral Hitherto lessons in morality had not taken a sjste- 
prrncipleiofmRtic form^ but they were gradually approachbg to 
Isocrates, it. Socrates was perhaps the first Pagan philosopher 
who established all his precepts on one sure and st^y 
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polishing mrinncrs, ha^is. In his lectures and discourses, he seems to have 

had one great object in view J, to connect the moral t BrKcf’i 
maxims which were fitted to regulate the condoct^j^nrdjfi 
of mankind, with sublime conceptions respecting 
character and government of a supreme Being. 
first principles of virtuous conduct which are comraon*^’^^ 
to all mankind, are according to this excellent moral, 
ist, laws of God : and the conclusive argiunent Vy 
which he supports this opinion is, that no man departs 
from these principles with impunity. “ It is fre- 
quently possible (says he) for men to screen tbemseWes 
from the penalty cf human laws, but no man can be 
unjust or ungrateful without sulFering for his erhne ; 
hence I conclude, that these laws must have proceed- 
ed from a more excellent legislator than man.” From 
this it would appear, that in the opinion of Socrates, 
conscience, or the moral sense, appi-oving of any ac- 
tion, is the criterion by which it is known to be vir- 
tuous, and tlie will bf God that which obliges men to 
perform it. ^ 

Socrates himself left no writings behind him, nor, asori^rf 
far as we know, offered any regular and complete theory 
of ethics. His disciples, however, who were numerous*'^ 
and distinguished, became the founders of the celebrat- 
ed Crock sects. Among them the, first great qui*stion 
was, “ what arc the foundations of virtue?” and tbe 
second, ” what are the distinctions betwixt good and 
evil, happiness and misery ?” The answers given to 
these important questions divided the philosophers and 
their disciples into distinct orders. ( 

In answer to the former question, Plato taught 
4hat ” virtue is to be pursued for its own sake ; ***dj[J^ 
that being a divine attainment, it cannot be taught, 
but is the gift of God.” This seems to differ in no- 



thing, but the name, from the doctrine of those mo- 
dems who place tbe sole foundation of virtue in the 
approbation of the moral sense. The foandcr of the 
academy indeed has no such phrase as mora^ sense in 
any of his writings with which we are acquainted*, 

Jbut if virtue cannot be taught, and if it is to be pur- 
sued for its own sake, it must in itself be good^ and 
the object of some feeling, whether called swwr, w- 
stinctf or passion. His solution of the second qnestioQ 
.agitated among the sects is not indeed very consistent 
with this necessary inference from his answer to the 
first ; but for his inconsistencies we are not account- 
able. ” Our hipest good (he saya) consists in the 
contemplation and knovdedge of the first good, which 
is mind or God ^ and all these things which are called 
good by men, are in reality such only so far as they are 
derived from the first and highest good. Tbe oolj 
power in human nature which can acquire a reseo- 
biance to the supreme good, is reason ^ and this re- 
semblance consists in prudence, justice, sanctity, and 
temperance.” T 

Aristotle, the founder of the Peripatetic school, wasAn^ 
the pupil of Plato \ but of tbe two mat moral ques-^ 
tions he gives solutions somewhat dmerent from those 
of his master. Virtue (according to bim t) isei-l^!^ 
ther theoretical or practical. Theoretical virtne con- 
sists in tbe due exercise of the understand!^ \ pracdc|d, 
in the pursuit of what is right and good, A^ctical vir- 
tue is acquired by habit and exercise.*' This theory 
seems to differ little firom that adopted by Cudworth, 
Clarke, and Price, which shall be considerea afterwinb. 

mb 
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With respect to happiness or good, the doctrine of 
Aristotle is very rational. “ Pleasures (he says) are 
esseotially different in kind. Disgraceful pleasures are 
wbotly nu worthy of the name. The purest and noblest 
pleasure is that which a good man derives from virtu> 
Otis actions. Happiness, which consists in a conduct 
conformable to virtue, is either contemplative or ac- 
tive. Contemplative happiness, w'hich consists in the 
pursuits of knowledge and wisdom, is superior to active 
happiness, because the understanding is the higher part 
of human nature, and the objects on which it is em- 
ployed are of the noblest kind. The happiness which 
arises from external possessions is inferior to that which 
arises from virtuous actions ^ hut both are necessary to 
9 produce perfect felicity.” 

ilie The Stoics, another celebrated sect of Greek phi- 
losopbers, maintained*, that “ nature impels every 
man to pursue whatever appears to him to be good.” 
According to them, ^ self-preservation and defence is 
the first law of animated nature. Ail animals neces- 
sarily derive pleasure from those things which are suit- 
ed to them •j but the first object of pursuit is, not plea- 
sure, but conformity to nature. Every one, therefore, 
who has a right discernment of what is good, will be 
chiefly concerned to conform to nature in all his ac- 
tions and pursuits. This is the origin of moral obliga- 
tion.” \Vitii respect to hi^piness or good, the Stoical 
doctrine was altogether extravagant: They taught, 
that all external things are indifferent, and cannot 
affect tlie happiness of man ^ that pain which does not 
belong to tlie mind, is no evil ; and that a wise man 
will be happy in the midst of torture, because virtue 
itself is happiness (a).” . 

As the Stoics held that there is but one substance, 
partly active and partly passive, in the universe (see 
Metaphysics, 261, 262), and as they called the 
active principle Got/, their doctrine, which makes vir- 
tue consist in a conformity to notw/v, bears no small 
fesemblance to that of those modems who rest moral 
obligation on the Divine wilL It was therefore on 
hetter grounds than has been sometimes supposed, that 
Warburton, when characterizing the fonn^rs of the 
three principal sects in Greece, represented t Plato^ 
as the patron of the moral sense ; Aristotle of the essen» 
tial differences 5 and Zeno of arbitrary will. These 
principles, when separated from each other, and treat- 
ed in the manner of the ancients, may not each be able 
to bear the superstructure which was raised upon it ; 
but the principles of most of the other sects were much 
’’w/ less pure, and infinitely more dangerous. 

^ Cud worth t, whose testimony when relating the 

doctrines of antiquity is entitled to the fullest credit, 
affirms, that Aristippus the founder of the Cyrenaic 
(tip- school, Democritus, and Protogoras, with their foilow- 
ers among the atomists, taught, that the distinction 
^ between virtue and vice is merely arbitrary \ that no- 
thing is just or unjust, sacred or profane, but as it is 
agrei^le or contrary to establish^ laws and customs ^ 



ILOSOPHY. 

that what is jlist to-day, human authority may make 
unjust to-morrow y and that present pleasure Is the so- 
vereign good of man.” 

With these impieties, the moral doctrines of Epi- and of £pi- 
curus have very unjustly been confounded. The phy- curns. 
sical and metaphysical systems of that philosopher are 
indeed str.'inge compositions of ingenuity and absi^dity, 
truth and falsehood \ and the moral precepts of many 
of bis followers were in the highest degree licentious 
and impure. But his own life was exemplary \ and 
his etliical system, if candidly interpreted, is much 
more rational than that of the Stoics \ though it must 
be confessed, that no sect produced men of more deter- 
mined virtue than the school of Zeno. According to 
Epicurus *, the end of living, or the ultimate good ♦ 'Enfield'% 
which is to be sought for its own sake, is happiness. ^ 
The happiness which belongs to man, is that state in 
which he enjoys as many of the good things, and suf- 
fers as few of the evils incident to human nature as 
possible \ passing his days in a smooth course of tran- 
quillity. Pleasure is in its own nature good, as pain is 
in its nature evil. The one is therefore to be pursued, 
and the other to be avoided, for its own sake. Plea- 
sure and pain are not only good and evil in themselves, 
but they are the measures of what is good or evil in 
every object of desire and aversion ; for the ultimate 
reason why we pursue one thing and avoid another is^ 
because we expect pleasure from the former, and ap- 
prehend pain from the latter.— That pleasure, however, 
which prevents the enjoyment of a greater pleasure, or 
produces a greater pain, is to be shunned^ and that 
pain which either removes a greater pain^ or procures 
a greater pleasure, is to be endured.” 

Upon these self-evident maxims, Epieunls builds his 
system of ethics 5 and proves, with great force of ar- 
gument, ** that a steady course of virtue jwoduces the 
greatest quantity of happiness of which human nature 
is capable.” Without a care of the body, and 

ar steady government of the mind, to guard the one from 
diseases and the other from the clouds of prejudice, 
happiness is unattainable. 'Bj iemperance we enjoy 
pleasure, without suffering any consequent inconveni- 
ence. ^briety enables us to content ourselves with 
simple and frugal fare. Gentleness^ as opposed to an 
irascible temper, greatly contributes to the tranquillity 
and happiness of life, by preserving the mind from 
perturbation, and arming it s^inst the assaults of ca- 
lumny and malice. Fortitude enaldes ns to bear those 
pains which prudence cannot shun, and banishes fear 
from the mind \ and the practice of justice is absolute^ 
ly necessary to the existence of society, and. by conse- 
quence to the happiness of erery individual.” These 
reasonings come home tc every niao^s bosom ; and had 
not this philosopher, by denying the providence, if 
not the being, of most unhappily excluded from 

his system the very possibility of a future state of re- 
tribution, bis moral philosophy would have been the 
most rational, and of course the most useful, of any 

that 



(a) Since this short history was written, a very pleasing view of Stoicism has been given to the public in Fer- 
gnoo’s Principles of Moral and Political Science ^ a work which the student of ethics wilV do well to consult., 
perhaps the amiable author may unintentionally have softened the austere dogmas of the Porch, W transfusing 
uito them somethbg of the mild ^rit of the gospel ) but, if so, he has much, improved the system of Zeno»^ 
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that was taught in the schools \>f Greece. This enor- 
mous defect, however, laid it open to tlie grossest cor- 
ruptions ; and by his followers it was in fact corrupted 
so as to countenance the most impure and criminal plea- 
1 1 surcs of sense. 

The crlcc- These several systems of ethics continued to be cul- 
nheri or*^' more or less purity through all the revo- 

Alexan- lutions of the Grecian states, and they were adopted 

dria. by the Romans after Greece itself became a province 

of the empire. They had been introduced into Kgypt 
during the reigns ot the Ptolemies, and were taught 
with much celebrity in the schools of Alexandra.— 
The philosophy which was most cultivated in those 
schools was that of Plato; hut from a desire of uni- 
formity which took possession of the Alexandrian Pla- 
tonists, many of the dogmas of Aristotle and Zeno, 
•as well as the extravagant fictions of the east, were in- 
corporated with the principles of the old academy.— 
The patrons of this heterogeneous mass have been cal- 
led eclectic philosophers, because they professed to select 
from each system those doctrines which were rational 
•and important, and to reject every thing which was 
false or futile ; hut they added nothing to the purity of 
Platons ethics, and they increased the obscurity and my- 
sticism of his physics and metaphysics. 

■Extinction .After the subversion of the Roman empire, every 
and revival species of philosophy, if syllogistic wrangling deserve 
o I moral not that name, was banished for ages from the schools 

^lence in Enrope ; and ethics, properly so called, gave place to 
ecclesiastical casuistry, and to the study of the civil and 
•canon law. When the Greeks, whom the fury and 
•fanaticism of Mahomet II. had driven from Constanti- 
nople, introduced into Italy the knowledge of their 
own language, the cabinets of ancient philosophy were 
again unlocked ; the systems of the different sects were 
adopted with the utmost avidity ; and, without ac- 
curate investigation of their respective merits, men be- 
came Platonists, Peripatetics, or Stoics, as fancy or 
caprice prompted them to choose their leaders. The 
IPs of Aristotle, in particular, bad not less autho- 
rity over his modem admirers than it bad of old in the 
lijceum at Athens. At length the spirit of Luther 
and the genius of Bacon broke these fetters, and taught 
men to think for themselves as well in science as in 
religion. In physics, the effects produced by the writ- 
ings of Bacon were gr^at and rapid ; for in physics the 
ancient theories were totally and radically wrong.— 
With respect to morals, however, the case was differ- 
ent. Each of the celebrated schools of antiquity was 
in possession of much moral truth, blended indeed with 
error : and long after the Stagyrite and his rivals had 
lost all influence in physical science, philosophers of 
•eminence ftil lowed them impKcitly in the science of 
, ^ ethics. 

“Theories At this day, indeed, there is hardly a theory of mo- 
«>f Hobbes, pals at all distinguished, to which something very simi- 
lar may not be found in the writings of the ancients. 
—Hobbes adopted the principles of Democritus and 
Protagoras, and taught expressly that there is no 



criterion of justice or injustice, good or evil, besides the 
laws of each state ; and that it is absurd to inquire at 
any person except the establUbed interpreters of the law, 
whether an action be right or wrong, good or evil (b).” 
These impious absurdities have b^n often confuted. 
Cudworth, who composed his True Intellectual System 
of the Universe^ in order to trace the metaphysical athe- 
ism of Hobbes to its source, and to expose it to the 
public in all its weakness, undertook likewise to over- 
throw bis ethical system, in a treatise, entitled Of Eter- 
nal and Immutable Morality. That work was left un- 
finished ; but the theory of its great author was adopt- 
ed, illustrated, and very ably supported, by the doctors 
Clarke and Price.' 

According to these three admirable scholars, ‘^weofCai. 
feel ourselves irresistibly determined to approve some*"^ 
actions, and to disapnrove others. Some actions 
cannot but conceive of as rights and others as wrong; 
and of all actions we are led to form some idea, as ei- 
ther fit to be performed, or urfit^ or as neither fit nor 
unfit to be performed, i. e. as indifferent. The power 
within us which thus perceives and determines, they 
declare to be the understanding ; and they add, that it 
perceives or determines immediately or by intuitioo, 
because right and wrong denote simple ideas. As there 
are some propositions, which when attended to neces- 
sarily determine all minds to believe them, so are there 
some actions whose natures are such, that when observ- 
ed, all rational beings immediately and necessarily qp- 
prove them. He that can impartially attend, it is said, 
to the nature of his own perceptions, and determine that 
when he conceives gratitude or beneficence to be nghty 
he perceives nothing true of them, or understands no- 
thing, but only suffers from a sense, has a turn of mind 
which appears unaccountable : for the more we ex- 
amine, the more indisputable it will appear to ns, that 
we express necessary truth, when we say of some actions 
that they are right, and of others that they are wrong.'* 

It is added, that ** we cannot perceive an actioo to be 
right without approving it, or approve it without being 
conscious of some degree of satisfaction and compla- 
cency ; that we cannot perceive an action to be wrong 
without disapproving it, or disapprove it without being 
displeased with it ; and that the first must be liked, the 
last disliked ; the first loved, the Ictst hated.” By the 
patrons of this system, obligation to action, and rightness 
of action, are held to be coincident or identical. “ Vir- 
tue, they affirm, has a real, full, obligatory power, an- 
tecedently to all * laws, and independently of all will ; 
for obligation is involved in the very nature of it. To 
affirm that the performance of that which to omit would 
be wrong is not obligatory, unless conducive to private 
good, or enjoined by a superior power, is a manifest con- 
tradiction 

Few men have deserved better of letters and pLilo-p^ 
Sophy than Cudworth, Clarke, and Price ; and jtKaiCe 
their theory of morals appears to us to be conlradic-^|^^^ 
tory and unuitelligible. It is certainly romantic, and 
founded upon principles which, if they be denied, no 

man 



(b) Doctrinas de justo et injusto, bono et malo, praeter le^es in unaquaque civltate constitotas, authenlicas 
esse nnllus : et utnim aliqua actio justa vel injusta, bona vel mala futura sit, It nemine inquirendum esse, praeUi- 
•Quam ab illis, ^utbus legum suarum interpretationem civitas demandaverit. De Cive^ p. 343. 
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mao 1>y argomefit cam I>e compelled to grant. There 
is, say tbcy^ an absolute right and wrong, fitness and 
uofitness, in actions ^ but if so, the actions which are 
right and Jit must be right and fit for something, be- 
caose fitness, which respects no end, is wholly incon* 
ceivable. To say that any particular action is Jit^ and 
yet fit for no particular ^rpose, is just as absurd as to 
say that the angles at the base of an isosceles triangle 
are equal but neither to one another^ nor to any other 
ongfejt ; and we may with no less propriety talk of the 
relation of equality attaching to a particular angle, and 
to ootblog else with which the angle is equal, than of the 
absolute fitness or rightness of any action or course of 
actions. If it be said that such actions are fit and 
right, because they tend to promote the harmony of 
the world and the happiness of men, this may be grant* 
ed ) but It overturns the intellectual theory from its 
very foundation. Actions which are fit and right only 
for their consequences, are approved and liked for the 
iiake of those consequences \ and the happiness of men, 
amon^ whom the virtuous person himself is certainly 
to be incloded, is the motive or ultimate obligation to 
their performance. 

Similar to this theory, and liable to the same objec- 
tions, is that which resolves moral approbation into a 
sense of propriety : for if actions be approved because 
they are proper, it must be because they are proper for 
some end or purpo^^ propriety in the abstract being a 

15 word without meaning. 

^ Many philosophers, feeling tlie force of these and 

^ of similar objections to the intellectual theory of Ciid- 
worth, Clarke, and Price, as well as to a sense of pro^ 
priety in the abstract, have bad recourse to another by- 
pothesift, apparently better founded. Observing that all 
mankind decide on the morality of characters and ac- 
tions instantaneously, without weighing their conse- 
quences in the balance of reason, they suppose that 
8ucl| decisions are made by an instinct of our common 
nature, implanted in the human breast by the hand 
that formed it. To this instinct some of them give 

name of conscunce^ and others that of moral sense^ 
in contradiction to external sense the other great and 
universal inlet of human knowledge. By this moral sense 
we intuitively discover an essential difference in the 
quality of all thoughts and actions, and a general dis- 
tinaioD of them into good and evil^ just as by the 
tongue and palate we discover an essential difference in 
the taste of ail objects, and a general distinction of 
them into pleasant and unpleasant. The ablest advocates 
for this instinctive system agree, that the moral sense 
IS the immediate and involuntary criterion of only a 
few general truths, which in their joint operation up- 
on the mind, lay the basis of moral obligation. Othck^ 
have carried it tQ. what we think a very dangerous ex- 
treme ^ as by affirming that we cannot prove, in regard 
to our moral feelings, that they are conformable to any 
extrinsic and eternal relations of things, they seem to 
wish that reason were banished from the science of e- 
thics. Were this true, it would in many cases be im- 
possible to distinguish the p^judioes of early education 
from the pare dictates of original instinct, and the most 
pemteions conduct might be sanctified with the appro- 
bation of what would be deemed the ultimate test of 
virtue and vice. 

To remedy the defi cts of the intellectual and in- 
VoL. XIV. Parti* t 



stinctive theories of morality, Rfr Huflie blended them 
together ^ and, upon the broader basis of reason and 
internal sense co-operatiDg with each other, be reared a 
system which, though different from those of all bis 
predecessors, he rendered plausible, and supported with 
his usual ingenuity^. 16 

According to him, sentiment and reason concur in al- Of Mr 
most all moral determinations } and he pi-oves, that 
for this purpose, there is iipplanted in the human 
breasts disinterested principle of henecolenceot sympathy 
which makes men take pleasure in each other^s happi- 
ness. The merit or demerit of actions consists wholly 
in theb utility or natural tendency to add to the sum 
of human happiness \ and the same be bolds to be true 
of qualities whether bodily or mental. This utility 
or natural tendency it is the office of reason to disco- 
ver \ for that faculty alone can trace relations and con- 
sequences. Such qualities or actions as reason disco- 
vers to be useful either to the individual or society, 
the instinctive principle of benevolence makes us in- 
stantly approve, and this approbation constitutes their 
morality. Thus temperance, fortitude, courage, in- 
dustry, &c. reason discovers to be useful to him who 
possesses them \ and upon this discovery th^ are ap- 
proved of by the sentiment of sympathy. iTiey are 
th'erefore moral qualities and the sources of the private 
virtues. In like manner, generosity, cheerfulness of 
temper, mercy, and justice, are discovered to be useful 
to society, and are accompanied with the approbation 
of that sentiment of sympathy which makes every man 
feel a satisfaction in the felicity of all other men. They 
tberefonr constitute the social virtues* Of every qua- 
lity and every action, the merit or demerit, and of con- 
sequence the degree- of approbation or disapprobation 
which is bestowed upon it, is in exact proportion to 
its utility and the circumstances of the case in which 
it occurs. The social virtues are therefore greater than 
those which are private, and one social virtue is greater 
than another ^ but every quality and every action which 
is useful, either to society or to the individual, is more 
or less virtuous, provided the good of the individual be 
considered as subordinate to the good of the public.’* 

This theory is ingenious : and in placing the merit 
of actions in their utility, it furnishes a Ci iterion of 
virtue which can be employed by reason ; but it seems 
not to be wholly free from error, and it is obviously 
defective. By pretending that the same sentiment of 
approbation is given to useful actions voluntarily per- 
formed and to useful qualities which are merely con- 
stitutional, Mr Hume confounds the merit of virtuous 
habits with the value of natural talents. Yet every 
man’s consciousness will surely tell him, that the feel- 
ing or sentiment which attaches to deeds of justice, 
clemency, and beneficence, is very different from that 
which attaches to beauty of form, strength of body, 
vigour of mind, and mere extent of capacity. All 
these actions and qualities are useful \ but when we ap- 
prove of the former, besides attending to theif utility, 
we consider them as in the man’s power, and aUribu^ . 
the merit of then) immediately to. himself. When we 
appro\*e, or rather admire, the latter on account of their 
utility, we know them to be not in the man’s power, 
and we attribute the merit of them immediately to the 
Author of nature. 

But the defects of this theory are in practice more^ 

Z z pernicious 
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periMCioas than its errors. Tke author well observes 
that the end of all moral 8pecillatioo% is to teadi us our 
datT, and by proper representatioiis of the defoimity 
of vice and l^auty of virtue, to l)^et correspondent ha- 
bits, and engage os to avoid the one and embrace the 
other ^ but the theory under review holds ont no mo- 
tive suBicieot iii all cases for this purpose* 

It is indeed true, as Mr Hume aflirms, that the vir- 
tues which are immediately useful or agreeable to the 
person possessed of them, are desirable in a view to 
self-interest, and that a regard to self-interest ought 
to engage us in the pursuit. It is likewise true, that 
the virtues which are useful and agreeable to others, are 
generally more desirable than the cxmtrary qaalities \ 
for as by the constitution of our nature no enjoyment 
is sincere without some reference ' to con^any and so- 
ciety \ so no society can be agreeable, or even tolerable, 
where a man feels his presence unwelcome, and disco- 
vers all around him symptoms of disgust and aversion 
These considerations be deems sufiBcient to enforce the 
duties of hunsanity, clemency, and beneficence \ but 
be states a case himself in which they would certainly 
fail to make a man abstain firom bis neighbour's proper- 
ty. The greater part of property be considers, and 
rightly considers, as having its foundation in human 
laws, which are so calculate as to preserve the peace 
and promote the general good of the society, at tlie un- 
avoidable ex pence sometimes of the individual. Now, 
in particular incidents, a sensible knave, by secretly pur- 
loining from the lioards of a worthless miser, miglit 
make himself comfortable and iadependenC for life, with- 
out causing any breach in the social union, and even 
without hurting a single individual* What then should 
hinder him from acting thus? His self-interest would 
be promoted \ and if lie possessed a generous spirit, be 
, might gratify his sentiment of benevolence or sympa- 

thy by doing good with his money to the poor, whi^h 
the miser never did. For enforcing the uniform prac- 
tice of justice in sneh cases as this, Mr Hume’s theory, 
of mor^s contains no adequate motive ^ but a very 
sufficient one is held out by tbe system which we are 
ly now to consider. 

A system That system, which seems to have been unknown to 
of ethict tbe ancients, is built iqion religion, of which indeed 
hoilt upon constitutes a very essential part ; and those by whom 
re igion. taught, maintain that no other foundation 

is sufficient to bear a regular superstructure of practical 
ethics. The philosopliCTs of this school (d) define vir- 
tue to he ^ tbe doing good to mankind, in obedience 
to the will of God, and for tbe sake of everlasting hap- 
piness:” So that with them the good of mankind” 
is the st^jecty “ tbe will of God” the criterion or r«/f, 
and everlasting happiness” the motive^ of human vir- 
tue. The moral sense, supposing it real, they consi- 
der as a very inadequate rule of conduct, as bein^ in 
many cases difficult to he distinguished from prejudice ^ 
and many of them confidently deny its existence. The 
other rules, such as iho JkneoM tf thittga^ abstract rights 
thO truth (f ikingo^ the 4ftoq/* reaoon, they center 

either as uninteMigihle, or as relative to some ciul by 
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iffaich the rules most themselves be tried. The two 
great questions, which in the system of these religious 
philosophers demand solution, are : irf. By what means 
shall a man in every case discover precisely ivbat is tbe 
will of God ? ami, 2c7i/, What evidence live we that 
there will be a future state of retribution and uf crer- 
lasting happiness ? 

Of* these two questions, the latter belongs wholly to 
religion ^ and to solve it they call in tbe iiid of revela- 
tion, as well as of that which is called the religion of 
nature. Tbe former qnestioa is in the province of mo- 
rality ; and to find answers to it wlw^ will apply to 
every case, is the whole business of their system. 

The will of God respecting human conduct may be 
discovered by reasoning d priori from his existence ami 
attributes, or a posteriori from tbe tendency of bl^ 
works. Being himself independent and all perfect, it 
is inconceivable tlmt bis view in creating the world 
could be any thing else than to communicate some por- 
tion of his own felicity. (SeeMETArHYSics,N®3i2\ 

This conclusion is agreeable to what we'peroeive of 
his works, in which there are a thousand contrivances, 
all tending to give happiness to man, and to all ani- 
mated nature \ and of not one of which the natural ten- 
dency is to inflict pain, or prove ultimately injurious. 
Mankind are linked together 1^ various ties, and made 
to depend in a great measure upon each other’s coa- 
dnet. That conduct, therefore, which is naturally 
productive of the greatest sum of homau bappine^f 
mual be agreeable to the will of God i or, in other 
words, virtuous conduct. That, of which the nataral 
tendency is tlte reverse, must be vicious^ and that 
conduct, if there be any such, which tends to produce 
neither haziness nor misery, must be indifferent, i. e. 
neither morally good nor morally evil. It is to be ob- 
served, however, that as, previous to tbeir own obedi- 
ence or disobedience, all men stand in the same relatkn 
to tbeir Creator, it must be bk will that an equal por- 
tion of the happiness oi which human nature is ca- 
pable be communicated to all by whom that nature 
is shared. Whence it follows, that only such conduct 
as, if universally pursued by all men in tbe same statioB 
and cii-CDiDStances, would be productive of tbe greatest 
sum of human' liappiness on the whole, can be agreeable 
to the will of the Creator \ and that, in judging of tbe 
morality of actions, we are not to regard their immedi- 
ate consequences in a particular case, but tbeir natural 
and ultimate tendency if performed in all cases.. j 

This is a criterion of virtue which differs widely 
from the local or occasional ntiHtj set up by Mr 
Hume; for the particular consequences of an aedoa 
and its general tendency may ofren be at variance, so 
that what might in certain circumstances be imme- 
diately osefid, would yet be higUv criminal and al- 
timately pernicious. The general tendency of ac- 
tions, too, maybe always known, and. known with tbe 
utmost certainty: the whole of tbeir pnriicalar can- 
sequences can never be disoovered. One thio^, beu- 
ever, is evident, that if all men id their respective sta- 
tions would regulate their conduct by the natoral tca- 



(d) Gastrel, Cumberland, Pupfendorff, Norris^ Berkeley, Gay, Law, Buther'forth, Soame 
Jehyks, Dr Johnson, Mr Paley, and Mr Gisborne, &c. 



Digitized by <^ooQle 



1 



3^3 



MORAL PHILOSOPHY. 



dcncy of every action, the particular and general conse- 
qaences of their conduct would be the same, and the 
greatest hapfuness wooki rooolt from it of which ka- 
man nature is in this world capable. And therefore, 
since it is only through the perverseness of stmic person 
or persons concerned that the particular consequences 
of any action, of which the natural tendency is to pro- 
duce misery^ can ever bring happiness to a single iodi* 
vidual ; it can no more be the will of God that vre make 
these occasional and distorted consequences the rule of 
eur conduct, than it can be his will that the vices of 
other men should be the basis of our virtues^ Accord- 
ing to this scheme of moimls, which rests all obligation 
on private happiness, the wbede difference between an 
act of prudence and an act of duty^ is this : Tl^ in the 
former case we consider only what we shall gain or lose 
in this world *, in the latter, what we shall gain or lone 
in the world to come. 

Althoogh the patrons of this theory question the 
reality of the moral sense as an instinct, they aUew that 
a sentiment of approbation or diaapprobaUon of ac* 
tions, aoeording as they are virtuous or vicious, is ge- 
nerated by the associating principle (see Ikstikct, 

Met APHT8ICS, N® 97.); and that this sei^ment, tbougli 
factitious, operates instantaneously as if it were instinc- 
tive. They insist that our earii^ actions are the re- 
mit of imitation ; that when we 6rst begiii to trace con- 
sequences, education and the desire of immediate enjoy- 
ment are oar only guides ^ that as enr mind expands 
and our knowledge increases, the hopes and fears of 
fntority become the motives^ and the will of God the 
rule ot our condnet *, apd that long practice in virtue, 
upon these principles, produces ha^ts by whidi we 
go on with satisfaction in the same course, without 
looking forward on every particular occasion, to the 
ultimate consequences and first motives of our actions. 
Thus do habits of justice, benevolence, clemency, and 
moral approbation, spring through a proper course of 
discipline, out of the selfish principle ) and when these 



habks are eofnpletely formed and deeply rooted, man 
has attained utmost perfection of wbicb be is 
capable in this state of probation, aitd is ^Ued for 
another of retribution and happiness. xp 

That these philosophers have not a just view of bu- Deibctuui4 
roan nature, when they deny that there are any innate 
principles of benevolence in man, we sbaU m^eavour ^^^ 
to show when we lay the fi)undatton of that theory 
which we think deserves to he preferred to ail others ; 
but we fully agree with a candid and able writer*, who 
seems to consider tbeni as under the same mistake, that ^^IcmaUs ^ 
their theory of morals has no tendency to weaken the 
foundations of virtue ; and that by the acoonni which 
it gives of the rise of the social affections, it obviates MinL 
many of the argnments which bad formerly been nidged 
against the selfish system.^* we scruple net to 

confess, that the mode of investi^tion which it employe 
In all cases to discover the will of God, may in some 
cases be necessary In any system wbicb does not banish 
the use of reason from the science of etkic& On this 
account, as well as oat of respect to the first moralistf ^ 
of the age, who affirms, that ^ it must be embraced by 
all who are willing to know why they act, or why they 
forbear, to gi%*e any reason of their conduct to them* 
selves or to otliers,*’ we shall apply it fo one of those 
cases of social duty which Mr Hume’s principle of uti- 
lity could not resolve. Such an example will enable the 
meanest of our readers to decide between the merits of 
it and of tlie theory which we shall adopt } or, as we 
rather hope, it wilt show them that the two theories 
lead to tha same practical cooclnsioas. 

Having thus given onr readers a short view of the most 
celebrated systems of ethics which have prevailed from 
tht earliest ages of the world to the present day, we now 
proceed, agreeably to our definition of the science, to 
trace man’s duty from his nature and connexions, and 
to show that the steady practice of virtue must terminate 
in bis ultimate happiness. 



PART I. 



Chap. I. 0 / Man and his Connexions. 

MAN is bom a weak, helpless, delicate crea- 
(ore, unprovided with food, clothing, and whatever 
else b naoessary for subsistence or defence. And yet, 
exposed as the infant is to numberless wants and 
gers, be b utterly incapable of supplying the former^ 
or securing bimaelf agamst the latter. But, though 
thus feeble and exposed, be finds immediate mad sure 
resources in tbc affection and care of his parento, who 
refwc no labours, and forego no dangers, to nurse and 
rear up the tender babe. By these powerful instiocta, 
ns by some mighty chain, does nature link the parent 
to tte ekdd^ and form the strongest moral ctmntmtxn 
on hb part, Wore the child has the least appKhension 
of it. Hunger and thirsty with all the sensatieos that 
accompany or are connected with them, explain them- 
selves by a language strongly exprestbre, and irresisti- 
bly moving. As the several senses bring in notices 
and informations of suiroanding objects, we mzy per- 



ceive in the youog spectator early signs of a growing 
VM)fider and admiration. Bright objects and striking 
sounds are beheld and beard with a sort of commotion 
and surprise. But, without resting on any, be eager- 
ly passes on iiom object to object, still pleased with 
whatever is newest. Thus the hve of novdty is 
formed, anil the passion of wonder kept awake. By 
degrpci^ he becomes acquainted with the most familiar 
objects, hb pareats, his brethren, and tliose of Bie 
family who ai'e most conversant with him. He con- 
tracts a Jondaess for them, is uneasy when they are 
and charmed to see them again. These feel- 
ings become the foundation of a moral attachment on 
bis side \ and by this reciprocal sympathy be forms the 
domestic aliianoe with hb parents, brethren, and other 
nierobers of the family. Hence be becomes interested 
in their concerns \ and feels joy or griefs hpe^ or fear^ 
on their account, as well as hb own. As his affec- 
tions now point beyond himself to others, he is deno- 
minated a good or ill creature, as he stands well or ill 
affected to them* These, then, are the first links of the 
Z z 2 . moral 
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Of ivfftn woral chain ; the early radiments, or oatlines, of his 
and bis character *, his hrst rude essays towards agency, free- 
Connex- dom, manhood. *' 

. . When he begins to make excursions from the nur- 

2{- sery, and extends his acquaintance abroad, he forms 
His child- a little circle of compknions, engages with them in 
hood. play, or in quest of adventures ^ and leads, or is led 
by them, as his genius is more or less aspiring. Though 
this is properly the season in which appetite and pas- 
sion have the ascendant^ yet his imagination and intel- 
lectual powers open apace ^ and as the various images 
of things pass before the mental eye, he forms variety 
of tastes \ relishes some things, and dislikes others, as 
his parents^ companions, aud a* thonsand other circum- 
■ stances, lead him to combine agreeable or disagr^able 
' sets of ideas, or represent to him objects in alluring or 
odious lights. 

As his views are enlarged, his active and socutl 
powers expand themselves in proportion; the love of 
action^ of imitation^ and of praise^ emulation^ curiosity^ 
docility^ a passion for command^ and fondness of change. 
His pasbions are quick, variable, and pliant to every 
impression ; his attachments and disgusts quickly suc- 
ceed each other. He compares things, distinguishes 
actions, judges of characters, and loves or hates them, 
as they appear well or ill affected to himself, or to those 
he holds dear. Meanwhile he soon grows sensible of 
the consequences of his own actions, as they attract ap- 
plause, or bring contempt : he triumphs in the former ; 
and is ashamed of the latter, wanb to hide them, and 
’ blushes when they are discovered. By means of these 
powers he becomes a fit subject of culture, the moral 
tie is drawn closer, he feels that he is accountable for 
his conduct to others as well as to himself, and thus is 
22 gradually ripening for society and action. 

Uis youth. As man advances from childhood to youths bis pas- 
sions as well as perceptions take a more extensive 
range. ‘New senses of pleasure invite him to new 
pursuits ; he grows sensible to the attractions of beauty, 
feels a peculiar sympathy with the sex, and forms a 
more tender kind of attachment than be has yet expe- 
rienced. This becomes the cement of a new moral 
relation^ and gives a softer turn to his passions and be- 
haviour. In this turbulent period he enters more 
deeply into a relish of friendship j company^ exercises^ 
and diversions; the love of truths of imitation^ and 
of design^ grows upon him ; and as his connexions 
' spread among bis neighbours, fellow citizens, and coun- 

trymen, his thirst of praise^ emulatwn^ and social af- 
fections grow more intense and active. Meanwhile, 
it is impossible for him to have lived thus long without 
having become sensible of those more august signatures 
of order, wisdom, and goodness, which are stamped 
on the visible creation ; and of those strong suggestions 
within himself of a parent mind, the source of all in- 
telligence and beauty ; an object as well as source of 
that activity, and those aspirations which sometimes 
rouse his inmost frame, and carry him out of himself 
to an almighty and all-governing power : Hence arise 
those sentiments of reverence^ and those affections of 
gratitude^ resignation^ and love^ which link 'the soul 
with the Author of Nature, and form that most sublime 
and godlike of all connexions. 

mn - having now reached his prime, either new 

hood. passions succeed, or the old set are wound up to a 



higher pitch. For, growing more sensible of bis coo- ofM&a 
nexions with the public, and that paitieular comma- tudki; 
nity to which he more immediately belongs ; and tak- 
ing withal a larger prospect of human life, and ito . ^ 
various wants and enjoyments; be forms moie bti- 
mate friendship, grasps at power, courts honour, lays 
down cooler plans of interest, and becomes more at- 
tentive to the concerns of society : he enters into fa- 
mily connexions, and indulges those charities which 
arise from thence. The reigning passions of this pe- 
riod powerfully prompt him to provide for the decays 
of life : and in it compassion and gratitude exert th^ 
influence in urging the man^ now in full vigonr, to re- 
quite the affection and care of bis parents, by supply- 
ing their wants and alleviating their infirmities. 

At length human life verges downwards; and 
age creeps on apace, with its anxiety^ love of ease, ts- 
ierestedness^featfulnessj foresight^ and love (f offspring. 
-—The experience of the aged is formed to direct, 
and their coolness to temper, the heat of youth : the 
ibrmer teaches them to look back on past follies ; and 
the latter to look forward into the consequences of 
thiup, and provide against the worst. Thus every ^ 
has Its peculiar genius and set of passions correspemdiog 
to that period, and most conducive to the prosperity of 
the rest. And thus are the wants of one period sup- 
plied by the capacities of another, and the weaknssm 
of one age tally to the passions of another. 

Besides these, there are other passions and afl^tioMP*« 9 ii^ 
of a less ambulatory nature, not peculiar to one period/'^'^' 
hot bebnging to every age, and acting more or less is 
every breast tbrougbont life. Such are self-love^ hene^ 
volence^ love of Ife^ honour y shamcy hopcy fear^ dnifty 
aversiony joyy sorrow y anger y and the like. The two 
fiiat are affections of a cooler strain ; one pointmg to 
the good of the individual, the other to that of the 
species : joy and sorrowy hope and feoTy seem to be 
only modifications, or different exertions, of the same 
original affections of love and hatredy desire and oerr- 
ribis, arising from the different circumstances or posi- 
tion of the object desired or abhorred, as it is present 
or absent. From these likewise arise other secondary 
or occasional passions, which depend, as to tbeir exist- 
ence and several degrees, upon the original affectkms 
being gratified or disappointed ; as anger y complacencty 
confidencty jealousy y lovcy hatredy dejectiosiy exultatiwy 
contentmenty disgusty which do not form leading pas- 
sions, hot rather hold of them. 

By these simple but powerful springs, whether 
riodicaloT fisedy the life of man, weak and indigent 
as he is, is preserved and secured, and the creature is 
prompted to a constant round of action, even to sup- 
ply his own numerous and ever-returning wantSy anil ^ 
to guard against the various dangers and evUs to which 
he is obnoxious. By these links men are connected * 
with each other, formed into families, drawn into par- 
ticular communities, and all united as by a comnMNi 
league into one system or body, whose members fed 
and sympathise one with another. By this admirable 
adjustment of the constitution of man to bis staUy and 
the gradual evolution of his powers, order is main- 
tained, society upheld, and human life filled with that 
variety of passion and action which at once enliven ^ 
and diversify it. 

This is a short sketch of the principal rmrvtmeMsdy^^ 
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art I. 

tfMin the buman mlod. Yet these roovemeots are Dot the 
lad hi» whole of man ^ they impel to action, but do not direct 
it : they need a rtrguiator to guide their motions, to 
f measure and apply their forces ^ and accordingly they 
bare one that naturally superintends and directs their 
action. We are conscious of a principle within us, 
which examines, compares, and weighs things ^ notes 
the difl^rences, observes the forces, and foresees tlie 
consequences, of affections and actions. By this power 
we look back on past tiroes, and forward into futurity, 
gather experiences, estimate the real and compara- 
tive value of objects, lay out schemes, contrive ineans 
to execute them, and settle the whole order and eco- 
nomy of life. This power we commonly distinguish 
by the name of reason or reflection^ the business of 
which is not to soggest any original notices or sen- 
sations, but to canvass, range, and make deductions 
from them. 

We are intimately conscious of another principle 
within 08, which approves of certain sentiments^ pas- 
war, and actions^ and disapproves of their contraries, 
lo consequence of the decisions of this inward judge, 
we denominate soipe actions and principles of conduct 
honesty good; and others foron^, dishonesty ill. 
The former excite our esteem y moral complacence y and 
offectiony immediately and originally of themselves, 
without regard to their consequences, and whether ' 
they affect oar interest or not. The latter do as natu- 
rally and necessarily call forth our contempty scomy and 
Qversum. That power by which we perceive this dif- 
ference in affections and actions, and feel a conse- 
quent relish or dislike, is commonly called conscience or 
the moral sense. 

That there is such a power as this in the mind of 
every man of sound understanding, is a fact which 
cannot be controverted 5 but whether it be an instinc- 
tive power, or the result of early and deep-rooted 
associations, has been lon^ and ably debated. The 
question is of importance in the science of human na- 
ture, as well as in ascertaining the standard of practi- 
cal virtue \ but to us it appears that the contending 
parties have carried their respective opinions to danger- 
ous extremes. 

When it is affirmed, as it sometimes has been, that 
reason has nothing to do In ethical science, but that in 
every possible situation our duty is pointed out and 
the performance of it enforced by mere sentiment, the 
consequence seems to be, that virtue and vice are no- 
thing permanent in themselves, hut change their na- 
ture according to local circumstances. Certain it is, 
that sentiment has in similar situations approved of very 
^ different practices in different ages and different na- 
ut^iions. At present this sentiment in Europe approves of 
^ the universal practice of justice, and of parents protect- 
ing their children, whether well or ill formed, whether 
^rong or weak : but in Sparta we know that theft, 
if dexterously practised^ was approved, and not un fre- 
quently rewarded *, and that the^ exposition of lame and 
defonned children was not only permitted, hut abso- 
lutely enjoined. There is nothing which our conscience 
or moral sense condemns with greater severity, or views 
ts a crime of a deeper dye, than children’s unkind 
treatmeiit of their aged parents ^ yet there are savages, 
suiong whom instincts of all kinds ought to prevail in 
greater purity than in civilized nations, whose moral 
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sense permits them to put their aged and decrepid pa- 
rents to death. If this sense he iustinctive, and the 
sole judge of right and wrong, how comes it to decide 
so differently on the same line of conduct in different « 
ages and distant countries P Hie instinct of brutes, in 
similar circumstances, prompt uniformly to similar ac- 
tions in every age and in every region where the spe- 
cies is found \ and the external senses of man afford 
in all nations the same unvaried evidence concerning 
their respective objects. To these observations we may 
add, that instincts must be calculated for the state of 
nature, whatever that state may be, and therefore can- 
not he supposed capable of directing our steps through 
all the labyrinths of polished society, in which duties 
are to be performed that in a state of nature would 
never have been thought of. 

But though for these reasons it is apparent that 
mere sentiment, whether called conscience or the mo- 
ral sense, would alone he a very unsafe guide to virtue 
in every individual case that may occur, we think that 
those who resolve all such sentiment into habit and. 
the effect of education, without giving any part of it 
to nature, advance an opinion which is equally ill- 
founded and not less dangerous. There are, indeed, 
men who affirm that all benevolence is hypocrisy, 
friendship a cheat, public spirit a farce, fidelity a snare 
to procure trust and confidence \ and that while all of 
us at bottom pursue only our private interest, we wear 
those fair disguises, in order to put those off their 
guard with whom we have to deal, and to expose 
them the more to our wiles and roacluDations. Others 
again, too virtuous to accuse themselves and all man- 
kind of direct knavery, yet insbt, that whatever affec- 
tion one may feel, or imagine he feels, for others, no 
passion is or can be disinterested \ that the most gene- 
rous friendship, however sincere, is only a modification 
of self-love ; and that even unknown to ourselves we 
seek only our own gratification, while we appear the 
most deeply engaged in schemes for the liberty and hap- 
piness of mankind. 

Sorely the mildest of these representations is an 
exaggerated picture of the selfishness of man. Selfi 
love 18 indeed a very powerful as well as an essential 
principle in buman nature ; but that we have likewise 
an instinctive principle of benevdence, which, without 
any particular regard to our own interest, makes us feel 
pleasure in tiie happinew of other men, is a fact which 
we think admits of very complete proof* For, as Mr 
Hume well argues, when a man grieves for a friend 
who could be of no service to him, but on the contrary 
stood in need of his constant patronage and protec- 
tion, how is it possible to suppose that such passionate 
teodemess arises from self-interest, which has no 
foundation in nature ? What interest (asks the sameSniBuied, 
deep thinker) can a fond mother have in view, who®“^ shown 
loses her health by her assiduous attendance on her sick 
child, and afterwards languishes and dies of grief when 
freed by its death from the slavery of attendance ?— 

Have* we do satisfaction (continues he) in one man’s 
compiuiy above another’s, and no desire of the welfare 
of our friend, even though absence or death should 
prevent>u8 from all participation in it ? Or what is 
it commonly that gives us any participation in it, even 
while alive and present, but ouf affecticti and regard to 
him Nor is it to contemporaries and individuals 

alone, 
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Of Man alone, that, independent of all interest, ive feel a bene* 
and hi* Tolent attachment. W^e constantly bestow praise on 
Conne*- actions calculated to pronnote the good of mankind, 

. . though performed in ages very distant and in countries 

most remote *, and he who was the autlior of such ae- 
tions is the object of our esteem and alFection. There 
is not perhaps a man alive, however selhsh in his dispo- 
sition, who does not applaml the sentiment of that em- 
peror, who recollc9ting at supper that he had done 
nothing in that day for any one, eaclaimed with regret, 
that the day had been lost ! yet the utmost subtility of 
imagination can discover no appearance of interest that 
we can have in the generosity of Tit^^ or find any con- 
nexion of our present happiness with a character remo- 
ved so far from us both in time and in place. Bnt, as 
Mr Hume justly observes, if we even feign a character 
consisting of all the most generous and beneficent quali- 
ties, and give instances in which these display them- 
selves, after an eminent and most extraordinary manner, 
for the good of mankind, we shall instantly engage the 
esteem and approbation of all our audience, who will 
never so much as inquire in what age or coautry the ac- 
complished person lived. 

These are facts which cannot be controverted ; and 
they are wholly unacconntahle, if there be not in hu- 
man natore an instinctive sentiment of benevolence or 
' sympathy which feels a disinterested pleasnre in the 
happiness of mankind. Bnt an end in which we feel 
pleasure we are naturally prompted to pursue^ and 
therefore the same sentiment impels every man, with 
greater or less force, to promote the happiness of other 
men, which by means of it beoomes in reality his own 
good, and is aflerwards pursued from the combined 
motives of benevolence and self-enjoyment. For in 
obeying this sentiment we all feel an inward complaceney^ 
scff-a^probationj or consciousness of or merit ; 

and in disobeying it, which cannot be done bat with 
reluctance, we feel remorse^ or a consciousness of iifi- 
worthiness or demerit. It appears, however, from his- 
tory, that the sentiment, as it is instinctive, points only 
to the good of mankind, without informing us how 
that good is to bo promoted. The means proper for 
this purpose must be discovered by reason ; and when 
they are brought into view, this sentiment^ conscience^ or 
moral senses instantly shows us that it is our duty to 
pnrsnethem. / 

to or^i- Hence we sec how diiterent lines of conduct may in 
nate m the similar circumstances be approved of as viituous in dif- 
ohjector’i ferent nations. When the Spartan exposed hi.s sickly 
deformed child, and when the savage put his aged 
of those parents to death, neither of them erred from want of 

pbwen ; sentiment, or from having sentiments originally differ- 
ent from ours. Their errors resulted from a defect in 
reasoning. They both imagined that they were obey- 
ing the law of benevolence by preventing raiseiy : for 
a weak and deformed person was very ill qualified to 
exist with any degree of comfort under the military 
constitntion of Sparta, where all were soldiers, and 
under the necessity of enduring the greatest hard- 
ships *, and in a state where the people have no fixed 
habitations, and where the chase supplies even the ne- 
cessaries of life, an aged and infirm person is in danger 
of perishing through hunger, by one of the cruellest 



and most lingering of deaths. The theft allowed in 
Sparta, if thefr it may be called, was a still leas devit* ud b 
tion from the instinctive law of benevolence, fioyi ■ 
were tanght to slip as cnnaingly as they could into 
gardens and public balls, in order to steal away berU " ' ^ i 
or meat'} and if they were canght in the fact, they were I 

pankbed for their want of ^xterity. This kind of \ 

theft, since it was authorized by the law and the coo- , 
sent of tlie citizens, was no robb^ } and the iotentioi 
of the legislator in allowing it, was to inspire the Bpir- 
tan yonth, who were all designed for war, with the 
greater boldness, subtlety, and address } to inure them 
betimes ,to the life of a soldier } and to teach them to 
shift for themselves, and to live upon little. That the 
Spartan legislator did wrong in giving his coontryineo 
a. constitution, of which succe^ul war was' the ulti- 
mate object } and that savages, rather than kill their 
aged parents, or suffer them to die of hunger, ought 
to cultivate the ground, and abandon the chase} if 
readily granted : but the faults of the one as well as 
of the other arose not from any improper decision of 
the moral sense, but from a deiect in their reasoning 
powers, which were not able to estimate the advantages 
and disadvantages of different naodes of life. In motal 
decisions, therefore, conscience and reason are aiding 
to each other. The former princi^e, when sepantsd 
from the latter, is defective, enjoining only the good of 
mankind, but unable to point out the roeaun by which it 
can be most efiectnally promoted } and the latter prin- 
ciple, when separated from the former, only directs a 
man to do what is most prudent, but cannot give him a 
conception of doty. .1 

Tliese two powers of reason and conscience arc evi-wlBck< 
dently principles different in nature and kind from the<li^ 
passions and affections. For the pamioos are mere 
or power j blind impulses^ acting violently and without^ 
choice, and ultimately tending each to their respective a 
objects, without regard to the interest of the otheri,**^^ 
or of the whole ^tem. Whereas the directing and 
judging powers distinguish and ascertain the different 
forces, mutual proportions and relations, which the 
pMions bear to each other, and to the whole } recog- 
nize their several degrees of merit, and judge of the 
whole temper and conduct, as tliey respect cither the 
individoal or the species } and are capable of directing 
or restraining the blind impulses of passion in a doe 
consistency one with the other, and a regular subordi- 
nation to the whole system. i; 

This is some account of the constituent pritwiples ofDba^ 
our nature, which, according to their different mix-^P^ 
tures, degrees, and proportions, mould our character'^ 
and sway our conduct in life. In reviewing that large 
train of affections which fill up the different stages of 
human life, we perceive this obvious distinction souiog 
them } that some of them respect the good of the ik 
dividual^ and others carry us b^ond onraehres to tbc 
good of the species Oft kind. The former have tberefrie 
been called privc^e^ and the latter public affections. Of 
the first sort are hoe of Hfe^ of pleasurey of power^ sad 
the like. Of the last are compassion^ gratitu^^Jrieni^ 
skipj natural affection^ and the like. W the private pas- 
sions (d), some respect merely the security and defence^ | 
of the creature, such as resentment and fear; whereas I 

othen I 



|o) Here we use passions and affections without distinction. 



Their difference will be marked afierwards. 
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Moral others aim at some positive advantage or good, as wealthy 
|stioo. easejfame* The former sort, therefore, because of this 
v~ difference of objects, may be termed defensive passions. 
These answer to our dangers^ and prompt us to avoid 
them if we can, or boldly to encounter them when we 
cannot. 

The other class of private passions, which pursue 
itire private positive good, may be called appetitive, How- 
ever, we shall still retain the name of private in con- 
tradistinction to the defensive passions. Man has a 
great variety of wants to supply, and is capable of 
many enjoyments, acconling to the several periods of 
his life, and the different situations in which he is pla- 
ced. To these therefore a suitable train of private pas- 
srons correspond, which engage him in the pursuit of 
;5 whatever h necessary for his subsistence or welfare, 
c pas- Our public or social affections are adapted to the se- 
veral social connexions and relations which we bear to 
others, by making us sensible of their dangers, and in- 
teresting us in their wants, and so prompting us to se- 
cure them against one and supply the other. 

This is tlie first step then to discover the duty and 
destination of man, the having analyzed the principles 
of which he is composed. It is necessary, in the next 
place, to consider in what order^ propon^tion^ and mea- 
sure^ of those inward principles, virtue^ or a sound mo- 
ral temper and right conduct, consists j that we may 
discover whence moral obligation arises. 



1 

KS- 

f 



Chap. II. Of Dimr, or Moral Obligation. 



It is by the cod or design of any power or movement 
that we roost direct its motions, and estimate the degree 
of force necessary to its just action. If it want the force 
requisice for the obtaining its end, we reckon it di fec- 
tive -y if it has too much, so as to be carried beyond it, 
we say it is overcharged *, and in either case it is im- 
perfect and ill contrived. If it has just enough to 
reach the scope, we esteem it right and as it should be. 
t Let us apply this reasoning to the passions, 
re of The defence and security of the individnal being the 
fea- aim of the defensive passionsy that security and defence 
most be the measure of tlieir strength or indulgence. If 
they arc so tveak as to prove insufficient far that end, 
or if they carry us beyond ity i. e. raise unnecessai*y com- 
motions, or continue longer than is needful, they are 
unfit to answer their original design, and therefore are 
ia an unsound and unnatural state. The exercise of 
fear os oi resentment has nothing desirable in it, nor 
Can we give way to either without painfol sensations# 
Wkbont a certain degree of them, we are naked and 
exposed. Witb too high a proportion of them, we 
are miserable, and often injurious to others. Thus 
eauHsrdice os tWMuHiyy which is the excess of fear, in- 
stead of saving ns in danger, gives it too formidable an 
appearanoc, makes os incapable of attending to tbe 
means of presenratien, and disarms us of rof/mge, . 
oor naUml armour. Fool hordinessy which is tbe want 
of a doe measure of feary leads us heedlessly into dan- 
and hillo ns into a peraicioiis security. Bevengey 
i. e. excessive resentMeniy by the violence of its comiBO- 
tioe, robs us of iimt presence ^ mind which is often the 
best guard against injury, and inclines as to pursue the 
aggressor with more severity tbaB-scff-deftiice requires. 
Fusdlanimityy or (he want of a just indignation against 



wrong, leaves us quite unguarded, and teuda to sink Of Moral 
the mind into a passive enervated tameness. There- ^ilgation . 
fore, “ to keep the defensive passions duly proper- 
tioned to our dangers, is their natural pitch aud te- 

. . . 3^ 

Tho private passions lead us to pursue some jWwViVr Measure of 

species of private good : that good therefore wiiich is^bc private 

the object and end of each must be the measure of 

respective force, and direct tbeir operation. If they 

are too weak or sluggish to engage us in tbe pursuit of 

tbeir several objects, they are evidently deficient ; but 

If they defeat their end by their impetnosiiyy then arc 

they strained beyond the just tone of nature. Thus 

vanity y or an excessive passion for applause y betrays into 

such meannesses and little arts of popularity, as make 

ns forfeit the honour we so anxiously court. On the 

other hand, a toted indifference about the esteem of man- 

kindy removes a strong guard and spur to virtue, and 

lays the mind open to the most abandoned prosecutions. 

Therefore, to keep our private passions and desires 
proportioned to our ndntSy is the just measure and 
pitch of this class of affections.” 

The defensive and private passions do all agree in Compara- 
general, in their tendency or conduciveness to the in-tive force.- 
terest or good of ‘the i^ividual. Therefore, when 
there is a collision of interest, as may sometimes hap^ 
pen, that aggregate of good or happinessy which is com- 
posed of the particular goods to which they respec- 
tively tend, must be the common standard by which 
their comparative degrees of strength are to he measured : 
that is to say, if any of them, in the degree in which 
they prevail, are incompatible with the greatest aggre- 
gate of good or most extensive interest of the indivi* 
dual, then are they unequal and disproportionate. For 
in judging of a particular system or cpnstitutionof powers, 
we call that the stqtreme or principal end, in which the 
aims of the several parts or powers coincide, and to 
which they are subordinate ; and reckon them in due 
proportion to each other, and right with regard to the 
whole, when they maintain that subordination of sub- 
serv'iency. Therefore, ^ to proportiou our defensive 
and private passions In such measure to our dangers 
and wants as best to secure the individual, and obtain 
the greatest aggregate of private good or happiness, is 
their just balance or comparative standard in case of 
competition.” 

In like manner as the public or social affections point Measui-e of ' 
at the good of others, that good must be the measure tbe puMio 
of their force. When a particular social affection, as ctions. 
gratitudcy ©r friatdshipy which belongs to a particular 
social connexion y viz. that of a benefactor y or of a friend y 
is too feeble to make us act the grateful or friendly part, 
that affection, bciag insufficient to answer its end, is 
defective and unsound. If on the other hand, a parti- 
cular passion of this class counteract or defeat the inte- 
rest it is designed to promote,^ by its violence or dis- 
proportion, then is that passion excessive and irregular. 

Thus natural effectionyitit degenerates into a passionate 
fondness, not only hinders the parents from judging ^ 
epoffy of the interest of their offspring, but often 
leads them into a most partial and pernkiotn indul- 
gence. , . . . 

As every kind affection points at the good of its Collision of 
particular object, it is possible there may sometimes be social . 
a collision of interests or goods. Thus the regard due^®“- 

to^ 
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td a friend may Interfere with that which we owe to 
a community. In such a competition of Interests^ it ia 
evident that the greatest is to be chosen y and that is 
the greatest interest which contains the greatest sum or 
aggregate of public good, greatest in quantity as well as 
duration. This then is the common standard by which 
the respective forces and subordinations of the social 
affections must be adjusted. Therefore we conclude 
that this class of affections are sound and regular 
when they prompt us to pui-sue the interest of indivi- 
duals in an entire consistency with the public good or 
in other words, “when they are duly proportioned 
to the dangers and wants of others, and to the va- 
rious relations in which we stand to individuals or to 
society 

Thus we have found, bj an induction of particulars 
the natural pitch or tenor of tlie diffet^nt orders of affec- 
tion^ considered apart by themselves. Now, as the vir^ 
tue or perfection of every creature lies in following its 
nature, or acting suitably to the just proportion and 
harmony of its several powers j therefore, “ the VIR- 
TUE of a creature endowed with such affections as man 
must consist in observing or acting agreeably to their 
natural pitch and tenor 

But as there are no independent affections in the 
fabric of the mind, no passion that stands by itself 
without some relation to the rest, we cannot pronounce 
of any one, considered apart, that it is either too strong 
or too weak. Its strength and just proportion must be 
measured not only by its subserviency to its own im- 
mediate end, but by the respect it bears to the whole 
system of affections. Therefore we say a passion is too 
strongs not only when it defeats its own end, but when 
it impairs the force of other passions, which are equally 
necessary to form a temper of mind suited to a certain 
economy or state > and too weak, not merely on account 
of its insufficiency to answer its end, but because it 
cannot sustain its part or office ia the balance of the 
whole system. Thus the love of life may be too strong 
when it takes &om the regard due to one^s country^ 
and will not allow one bravely to encounter dangers, 
or even death, on its account. Again, The love (f 
fame may be too weak when it throws down the 
fences which render virtue more secure, or weakens 
the incentives which make it more active and public 
spirited. 

If it be asked, “ How far may the affections towards 
private good or happiness be indulged One limit 
was before fixed for the particular indulgence of each, 
viz. their subordination to the common aggregate of 
good to the private system. In these tber^re a due 
regard is always supposed to be bad to healthy reputa^ 
tionffortune^ the freedom of action^ the unimpaired exer- 
cise of reason^ the calm enjoyment of one^s self^ which 
are all private goods. Another limit now results from 
the balance of affection just named, viz. “ The security 
and happiness of others or, to express it more gene- 
rally, a private affection may be safely indulged, 
when, by that indulgence, we do not violate the obli- 
gations which result from our higher relations or public 
connexions.*^ A just respect therefore being had to 
these boundaries which nature has fixed in the breast 
of every man, what should limit our pursuits of private 
-happiness P Is nature sullen and penurious ? or, does 

3 



the God of nature envy the happiness of his off- 
spring ? ‘ Ol’ifiaiu* 

Wlietlier there is ever a real collisiiA of interests 
between the public and pin vote system of afilctions, 
the ends which each class has in view, will be 
wards considered \ but where there is no collision, 
there is little or no danger of carrying eitlier, but 
especially the public affections, to excess, provided both 
kinds are kept subordinate to a discreet and cool self 
love^ and to a calm and universal benevolence^ wbicb 
principles stand as guards at the head of each system. 

This then is the conduct of the passions, considered ^ 
as particular and separate forces, carrying us out to 
their respective ends j and this is their balance or eco- 
nomy, considered as compound powers, or powers mu- 
tually related, acting in conjunction towards a common 
end, and consequently as forming a system or whole, 

Now, whatever adjusts or maintains this balance^^^^’^ 
whatever in the human constitution is formed for \ 

recting the passions so as to keep them from defeating^^ ’ 
their own end or interfering with each other, must be 
a principle of a superior nature to them, and ought to 
direct their measures and govern their proportions. 

But it was found that reason or reflection Is such a 
principle, which points out the tendency of our pas- 
sions, weighs their influence upon private and public 
happiness, and shows the best means of attaining either. 

It having been likewise fonnd that there is another 
directing or controlling principle, which we call con- 
science or the MORAL SENSE, which, by a native kind 
of authority, judges of affections and actions, pronoun- 
cing some just and good^ and others unjust and ill; it 
follows, that the prions, which are mere impulse or 
blind forces, are principles inferior and subordinite to 
this judging facultyv Therefore, if we would follow 
the order of nature, i. e. observe the mutual respects 
and the subordination which the different parts of the 
human constitution bear one to another, the passions 
ought to be subjected to the direction and authority of 
the leading or controlling principles. 4S 

We conclude, therefore, from this induction^ thitls'^bilj 
the constitution or just economy of human nature con-'®®*^ 
sists in a regular subordination of the passions and affec- 
tions to the authoiity of conscience and the direction of 
reason* 44 

That subordination is regular^ when the proportk>D£c(m 
formerly mentioned is maintained \ that is to 
“ when the defensive passions are kept proportiooM^ 
to our dangers ; when the private passions are propor- 
tioned to our wants; and when the public affections 
are adapted to our public connexions^ and proportioned 
to the wants and dangers of others.** P 

But the natural state ^ or the sound and vigorous 
stitution of any creature, or the just economy of 
powers, we call its health and perfection; and the acting 
agreeably to these, its virtue or goodness. Therefore, 

“ the heatlh and perfection of man must lie in the 
aforesaid supremacy of conscience and reason^ and in the 
subordination of the passions to their autkoritp and di- 
rection. . And his virtue or goodness must consist in act- 
ing agreeably to that order or ecolknny?^ 

That such an ornament of the mind, and such akv 
conduct of its powers and passions, will stand the test^ 
of reason^ cannot admit of any dispute. For, upon a^ 

fair 
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XXonl examination into the consequences of things, or 
k^ofl. tbe relations and aptitudes of means to ends^ reason evi* 
dently demonstrates, and experience conBrms it, that, 

^ to have our defensive passions duly proportioned to 
our dongerSy is tbe surest way to a?oid or get clear of 
them, and obtain the security we seek after. — To pro- 
portion our private passions to our wantSy is the best 
means to supply them and, to adapt our public af 
Jeciions to our social relationsy and tbe good of others, is 
tbe most effectual method of fulfilling the oncy and pro- 
curing tbe othery In this sense, therefore, virtue may 
he said to be a conduct conformable to refisovy^ as rea- 
son discovers an apparent aptitudcy in such an order and 
economy of powers and passions, to answer the end for 
which they arc naturaUn formed. 

If the idea of moTeU obligation is to be deduced nrere- 
neaaf>^y fnmi this aptitude or connexion between certain pas- 
tMBi sions, or a certain order and balance of passions and 
certain ends obtained or to be obtained by them, then 
^ ^is reason or rejlectiony which perceives that aptitude or 
iptioo. oonoexion, the proper judge of moral obligation ; and 
on this supposition it may be defined, as hath l>een 
done. by some, tbe connexion between the affection and 
the endy or, which is tbe same Uiiog, between the ac^ 
tion and the motive ; for tbe end is the motive or the 
Jinal causCy and the effection is the actvony or its imme- 
diate natural cause. A num, from mere self-love, 
may be induced to fulfil that obligation which is found- 
ed on tbe connexion between tbe defensive passions and 
their ends^ or the private passions and their ends ; be- 
muse in that case his own interest will prompt him to 
mdolge them in the due proportion required. But if 
he has no affections which point beyond himself, no 
principle hat self-love y or some subtle modification of it, 
what shall interest him in the happiness of others, 
where there is no connexion between it and his own ? 
or what sense can be have of moral obligation to pro- 
mote it ? Upon this scheme, therefore, without public 
or social affection, there could be no motivey and con- 
sequently no moral obligation, to u beneficent disinte- 
rested conduct. 

But if the mere connexion between certain passions 
or a certain order of passions, and certain ends, is 
what constitutes or gives us tbe idea of moral obliga- 
iiony then why may not tbe apposiieness of any temper 
w conduct, nay, of any piece of maohinery, to obtain 
its end, form an equally strict moral obligation^ for the 
connexion and aptitude are as strong and invariable in 
tbe latter inntanees as in tbe former. But as this is 
confimoding the most obvious difierenees of things, we 
must trace the idea of moral obligation to another and a 
more natiira] source. 

it lict us appeal, tberefoie, to our inmost sense and 
pc- experience, how we stand affected to those different* 
stis of passions, in tbe just measure and balance of 
which we feiind a right temper to consist.^* For this is 
entirely a matter of experience, in which we must ex- 
amine, as in any other natural inquiry, what are tbe 
genmne feelings and operations of nature, and what af- 
feetions or nymptoms of tbem appear io tbe givim in*- 
stance.*^ 

e The defensive passions, os anger and feary give os 
e rather pain than pleasure, yet we cannot help feeling 
^ tbem when provoked by injury, or exposed to harm. 
Wo aeeounc the creotore impedect that wants tbeoiB 
VoL. XIV. Part 



because they arc necessary to his defence. Nay, we Of Moral 
should in some measure condemn ourselves, did we Obligation, 
want the necessary degree of resentment and caution, 

But if our resentment exceeds the wrong received, or 
our caution the evil dreaded, we then blame ourselves 
for having overacted our part. Therefore, while 
we are in danger, to be totally destitute of them, wc 
reckon a blameable defecty and to feel them in a just, 
i. e. necessary measure, we approvCy as suited to the 
nature and condition of such a creature as man. But 
our security obtained, to contiuue to indulge them, we 
not only disapprove as hurtfuly but condemn as unmanlgy 
unbecomiTig and mean-spirited ; Nor will such a conduct 
afford any self-approving joy when we coolly reflect 
upon it. ^ , 

With regard to tbe private passions, such as love ^Wby the 
lifey pleasurCy easCy and the like, as these aim at pri- private, 
vate good, and are necessary to the perfection and 
happiness of the individual, we should reckon any 
creature defective y and even blameable y that ivas desti- 
tute of them. Thus, we condemn the man who impru- 
dently ruins bis fortune, impairs his health, or exposes 
his life ; we not only pity him as an unfortunate crea- 
ture, but feel a kind of moral indignation and contempt 
of him, for having made himself such. On the other 
hand, though a discreet self-regard does not attract our 
esteem and veneration, yet we approve of it in some 
degree, in a higher and different degree from what 
we would regard a well-contrived machine, as necessary 
to constitute a finished creature, nay, to complete the 
virtuous character, as exactly suited to our present in- 
digent state. Thefe are some passions respecting pri- 
vate good, towards which we feel higher degrees of 
approbation, as the love of khowledgcy of actiotiy of ho- 
nour y and the like. W^e esteem them as marks of aa 
ingenious mind; and cannot help thinking the charac- 
ter in which they are wanting remarkably stupid, and 
in some degree immoral, 

With regard to tbe social affections, as compassiony why the 
natural affcctiony friendship y benevolenccy and the like, public, 
we approve, admire, and love them in ourselves, and, 
in all in whom we discover them, with an esteem and 
approbation, if not different in kind, yet surely far su- 
perior in degree, to what we feel towards the other pas- 
sions. These we reckon necessary, just, and excellent- 
ly fitted to our structure and state ; and the creature 
which wants tbem we call defective, ill-constituted, a 
kind of abortion. But tlie public affections we esteem 
as self-worthy, oiigioally and eternally amiable. 

But among the social affections we make an obvious 
and constant distinction, viz. between those particular between 
passions which urge us with a sudden violence, and u^^ vehement 
easy kind of sensation, to pursue the ^ood of tlieir 
spective objects, as pit^y natural affcctiony and the like ; 
and those calm dispassionate affections and desires which 
prompt us more steadily and uniformly to promote ih^ 
haziness of others. The former we generally call pas- 
Sionsy to distinguish tbem from tbe other ^rt, which gp 
more commonly by tbe name of affectionsy or calm de- 
sires, The first kii^ we approve indeed, and delight 
in f but we feel still higher degrees of approbation and 
moral complacence towards the lasty and towards all li- 
mitation of the particular instincts, by the principle of « 

universal benevolence. The more objects tbe calm af- 
fections take in, and the Mrthier these axe, their dig^ 
t 3 ^ 
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Of Moral nity i hses in proportion, and with this our approbation 
CMitigation. keeps an exact pace. A character, on the other hand, 

' which is quite divested of these public affections, which 
feels no love for the Species, but instead of it entertains 
malice, rancour, and ill will, we reckon totally immo* 
ral and unnatural. 

Such then are the sentiments and dispositions we feel 
when these several orders of affections pass before the 
mental' eye. 

There^ort^ ** that state in which we fed ourselves 
moved, in the manner above described, towards those 
affections and passions, as they come under the mind’s 
review, and in which we are, instantaneously and inde- 
pendently of our choice or volition, prompted to a cor- 
respondent conduct, we call a state of tnored obligation*** 
Let us ^suppose, for instance, a parent, a friend, a be- 
nefactor, reduced to a condition of tb^ utmost indigence 
and distress, and that it is in our power to give them 
immediate relief. ' To what conduct are we obliged P 
what duty does nature dictate and require in such a 
case ? Attend to nature, and nature will tell, with a 
voic6 irresistibly audible and commanding to tlie human 
keartj with an authority which no man can silence with- 
out being self-condemned, and which no roan can elude 
but at bis peril, ** that immediate relief ought to be 
given.” Again, Let a friend, a neighbour, or even a 
stranger, have lodged a deposite in our hands, and after 
some time reclaim it ; no sooner do these ideas of the 
confidence reposed in us, and of property not transfer- 
redy but depositedy occur, than we immemately and un- 
avoidably feel and recognize the obligation to restore it. 
In both these cases we*should condemn and even loathe 
eui*sclves if we acted otherwise, as having done, jor 
omitted doing, what we ought not, as having acted be- 
neath the dignity of our nature \ — contrary to our roost 
intimate sense of right and wrong : — we should accuse 
ourselves as guilty of ingratitude, injustice, and inhu- 
manity,— and be conscious of deserving the censure, and 
therefore dread the resentment, of alt rational beings. — 
But in complying with the obligationy we feel joy and 
self-approbation^ — are conscious of an inviolable har- 
mony ^tween our nature and dutpr, and think ourselves 
entitled to the applause of every impartial spectator of 
our conduct. 

Moral obU- To describcy therefore, what we eannot perhaps de^ 
SMmul Jhfty a state of moral obligation is ** that state in which 
a creature, endued with such senses, powers,, and af- 
fections as man, would condenm himself, and think 
.he deserved the condemnation of all others, should 
he refuse' to fufil it *, but would approve himself, and 
expect the* approbation of all others, upon complying 
59. ' with it.” 

MoraL And we call him a MORAL AGEirr, who is in such a 
otatey or is subject to moral obligation. Therefore, as 
man’s structure and connexions often subject bim to 8ttch> 
a state of moral obkgationy we conclude that he is a mo- 
ral agent, Bnt as man may sometimes act without 
hnoufing what be does, as in cases of Jrenssy or diseasoy 
or in many natural functions ; or, knowing what he 
dbes, he* may act without choice or affectiony as in cases 
of necessity or compulsion ; therefore, to* denominate an 
^ action fnoraly i. e. approveablcy or hlameablSy it must be 
Moial ao- knowingly and wiUinglyy or from ejection and 
tiea good choice, ** A morally good actiony then, is to fulfil a 
•Bdbad. ftuffol obligation knowingly and willingly.” And a. 



morally had actiony or an immoral actiony is, ^ to rio- oriw 
late a moral obligdtion knowingly and willingly;” oykoM. 

As not an actiony hot a series of actionsy constitute 
character i as not an affectiony but a series rf Moilcb. 
constitute a temper; and as we denominate things bj^,^ 
the gross, d fbrtioriy or by the qualities which chieflytaqo 1 
prevail in them *, therefore we call that a monMy goodtMak ' 
characteTy in which a series tf morally good actions pre»^ 
vail and that a morally good terfyoery in which a 
series of morally good affections have the ascendant” 

A bad character and bad temper are the reverse. Bot 
where the above-mentioned order or proportion of pas- 
sions is maintained, there a series of moruUy good ajk- \ 
turns and actions will prevail. Thereforcy ** to maintain 1 
that order and proportion, is to have a morally good 
temper and rAor^/er.” Bnt a ** morally good temper 
and character is moral rectitudcy integrityy virhtCy v I 
the completion of duty** ' 

If it be asked, after all, ** bow we come by the ideaH«vic 
” of moral obl^ation or duty^** we may answer, That cow iy 
we come by it in the same way as by our other • 

and primary perceptions. We receive them all frsa "^ 
nature, or the great Author of nature. For this idea^"* 
of moral obligation *is not a creature of the mind, or de- 
pendent on any previous act of volition ; but arises on 
certain occasions, or when certain other ideas are pre- 
sented to the mind, as necessarily, instantaneously, and 
unavoidably, as pain does upon too near an approach to 
the fire, or pleasute from the fruition of any good. It 
does not, for instance, depend^ on pur choice, whether 
we shall feel the obligation to sncconr a distressed parent, 
or to restore a deposite intrusted to us when it is recal- 
led. We cannot call this a compound idea made np of 
one or more simple ideas. We may indeed, nay we 
must, have some ideas antecedent to it, e. g, that of a 
parent in distress— of a child— able to relieve— of the 
relation of one to the other— of a trust-— of right, &C.. 

But none of these ideas constitute the perception of 
obligation. This is an idea quite distinct from, and 
sometliing soperadded to, the ideas of the correlatim, 
or the relation subsisting between them. These indeed^ 
by a law of oor nature, are the occasion of suggesting 
it \ but they are as totally diflfcrent from it as colomt 
are from sounds. By sense of reflection we perceive the 
correlatives^' our«memory rocals-tbe fiivoors or deposite 
We received •y the varions circumstances of the case are 
tnatters of fact or experience } but some delicate inward 
organ or power y or call it what we please, does, by a 
certain instantaneous sympathy, antecedent to t^ cool 
deductions of reason, and independent of previous in» 
Btruotion, or volition, perceive the moral harmonyy the 
livingy irresistible charms ff moral obhgatiomy which 
imm^iately interests the eoirespondent passions, and | 
prompts us to fulfil its lawful dictates. 

We need* not apprehend any danger from the quick* 
ness of its divisions, nor be frightened becanae it losksiw^h 
like instincty and has been called so. Would we ap*-**“^ 
prove one for deliberating long, or reasoning the mat- 
ter much at leisure, whether he should relieve a dis- 
tressed parent^ feed a starving nmgfabonr, or reston 
the trust committed to him ? should we not suspect 
the reasoner of knavery, or of very weak aflfectisoi to 
virtue ? We employ reason, and worthily employ it^ 
in examining the condition, relations, and other 
cninstanccs of the agent or potiont, or of those wiik 
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Ptrcep- whom either of tbem are connected, or, in other words, 
00 and the 9t(Ue of the case : and in complicated cases, where 
the circumstances are many, it may require no small 
attention to find the true state of the case \ but when 
the relations of the agent or patient, and the circum- 
stances of the action are obvious, or come out such 
after a fair trial, we should scarcely approve him who 
demurs on the obligation to that conduct which tlie case 
^4 su^ts. .... 

!uvc From what has been said, it is evident, that it is not 
the pleasure or agreeable sensations, which accompany 
the exercise of &e several affections, nor those con- 
sequent to the actions, that constitute moral obliga-- 
thn^ or excite in us the idea of it. That pleasure is 
posterior to the idea of obligation \ and frequently we 
are obliged, and acknowledge ourselves under an obli- 
gation, to such affections and actions as are attended 
with pain *, as in the trials of virtue, where we are obli- 
ged to sacrifice private to public good, or a present 
Measure to a future interest. We have pleasure in serv- 
ing an aged parent, but it is neither the perception nor 
prospect of that pleasure which gives us the idea of ob- 
ligation to that conduct. 

Chap. IIL The Final Causes of our moral Faculties 
^Perception and Affection. 

h 

wrtj We have now taken a general prospect of man and 
^ of his moral powers and connexions^ and on these erect- 
ed a scheme of duly or inoral obligation^ which seems 
to be confirmed by experience^ consonant to reason^ and 
approved by his most inward and most sacred senses. It 
may be proper, in the next place, to take a more par- 
ticular view of the final causes of those delicate springs 
by which be is impelled to action, and of those clogs by 
which he is restrained from it. By this detail we shall 
be able to judge of their aptitude to answer their end, 
in a creature endued with bis capavities^ subject to his 
foantSf exposed to bis dangers^ and susceptible of bis 
enjoyments ; and from thence we shall be in a condition 
to pronounce concerning the end of his whole structure^ 
its harmony with its state^ and consequently its subservi- 
ency to answer the great and benevolent intentions of 
^ its Author. 

^ The supreme Being has seen fit to blend in the whole 
of things a prodigious variety of discordant and contra- 
ry principles, light and darkness^ pleasure and pain^ 
good and ernl. There are multifarious natures, higher 
and lower^ and many intermediate ones between the 
V wide-distant extremes. These are differently situated, 
variously adjusted, and subjected to each other, and 
all of them subordinate to the order and perfection 
of the whole. We may suppose man placed as in a 
centre amidst those innumerable orders of beings, by 
his outivard frame drawing to the material system, and 
by his inward connected with the intellectual or 
snoraly and of course affected by the laws which go- 
vern both, or affected by that good and that ill which 
result from those laws. In this infinite variety of rela- 
tions with which he is surrounded, and of contingencies 
to which he is liable, he feels strong attractions to 
the good^ and violent repulsions or aversions to the ilL 
Bnt as good and . ill are often blended, and wonder- 
fully complicated one with tlie other ; as they some- 
times immediately produce apd run into each other^ 



and at other times lie at great distances, yet by means of Pcict p- 
of intervening links introduce one another ^ and as tion and 
these effects are often brought about in consequence of 
hidden relations and general laws, of die energy of " 
which be is an incompetent judge \ It is easy for him 
to mistake good for evilj and evil for goody and con- 
sequently he may be frequently attracted by such 
things as are destructive or repel such as are salutary. 

Thus, by the tender and complicated frame of his. 
body, he is subjected to a great variety of ills, to sick- 
nesSy coldy heatyfatigucy and innumerable wants. Yet 
his knowledge is so narrow withal, and his reason so 
weak, that in many cases he cannot judge, in the way 
of investigation or reasoning, of the connexions of > 
those effects with their respective causes, or of the 
various latent energies of natural things. He is there- 
fore informed of this connexion by the experience 
of certain senses or organs of perception^ which by a 
mechanical instantaneous motion, feel the good and 
the illy receiving pleasure from one^ and pain from the 
other. By these, without any reasoning, he is taught 
to attract or choose what tends to bis welfare, and to 
repel and avoid what tends to his ruin. Thus, by 
his senses of taste and smeUy or by the pleasure be re- 
ceives from certain kinds of food, he is admonished 
which agree with bis constitution ^ and by an oppo- 
site sense of pain be is informed which sort disagree, 
or are destructive of it ; but is not by means of this 
instructed in the inward natures and constitutions of 
things. 

Some of those senses are armed with strong degrees Use of ap- 
of uneasiness or pain, in order to urge him to seek after petites 
such objects as are suited to them. And these re-P“®“*’ 
spect his more immediate and pressing wants; as the 
sense of hunger y thirsty cold, and the like ^ which, by 
their painful importunities, compel him to provide 
foody drinky raimenty shelter. Those instincts by which 
we are thus prompted with some kind of commotion 
or violence to attract and pursue goody or to repel and 
avoid illy we call appetites and passions. By our senses 
then we are informed of what is good or ill to the pri- 
vate systemy or tlie individual; and by our private appe- 
tites and passions we are impelled to one, and restrained 
from the other. 

In consequence of tliis machinery, and the great Man's o«t- 
train of wants to which our nature subjects us, we are ward stau. 
engaged in a continued series of occupations, which 
often require much application of thought, or great 
bodily labour, or both. The necessaries of life, food, 
clothes, shelter, and the like, must be provided ; coo- 
veniencies must be acquired to render life still more 
easy and comfortable. In order to obtain these, arts, 
industry, manufactures, and trade are necessary. And 
to secure to us the peaceable enjoyment of their fruits, 
civil government, policy, and laws, must be contrived, 
and the various business of public life c.srried on : thus, 
while man is concerned and busied in making provision, 
or obtaining security for himself, lie is fry degrees en- 
gaged in connexions with a family, friends, neighbours, 
a comrauniiy, or a commonwealth. Hence arise new 
wants, new interests, new cares^ and new employments. 

Xhe passions of one man inter fere with those of another. 

Interests are^opposed. Competitions arise, contrary 
courses are taken. Disappointments happen, distinc- 
tions are made, and parties formed. Tuis opens a vast 
3 A 2 scene 
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scene of distraction and embarrassment, and introduces 
a miglity tr<iin of good and ill, both public and private. 
Yet amidst all this confusion and burry, plans of action 
must be laid, consequences foreseen or guarded against, 
inconveniences provided for ; and frequently particular 
resolutions must be taken, and schemes executed, with- 
out reasoning or delay. 

Now wbat provision has the Author of our nature 
made for this necessitous condition ? how has he fitted 
the actor, man, for playing his part in this perplexed 
and busy scene P 

Our supreme Parent, watchful for the whole, has not 
left himself without a witness here neither, and hath 
made nothing imperfect, bnt all things are double one 
against the other. He has not left man to be informed, 
only by the cool notices of reason, of the good or tH/, 
the happiness or misery of his fellow creatures.^He has 
made him sensible of their good and happiness, but es- 
pecially of their ill and misery, by an immediate sym- 
pathy, or quick feeling of pleasure and of pain^ 

The latter we call pity or compassion. For the 
former, though every one, who is not quite divested of 
humanity, feels it in some degree, we have not got a 
name, unless we call it congratulation or joyful 
SYMPATHY, or that good humour vthAcYk arises on seeing 
others pleased or happy. Both these feelings have been 
called in general the public or common sense, ««ini 
pmfifevnif by which we feel for others, and are interest- 
ed in their concerns as really, thongli perhaps less sen- 
sibly, than in our own. 

* When we see our fellow creatures unhappy through 
the fault or injury of others, we feel resentment or f«- 
dignation against the unjust causers of that misery If 
we are conscious that it has happened through onr fault 
or injurious conduct, we feel shame ; apd both these 
classes of senses and passions^ regarding misery and 
wrongs are armed with such sharp sensations of pain^ as 
not only prove a powerful guard and security to the 
speciesy or puhHc system^ against those ills it may, hut 
serve also to lessen or remove those ills it does, soflTer. 
Compassion draws us out of ourselves to bear a part of 
the misfortunes of others, powerfully solicits us in their 
fiivour, melts us at the sight, of their distress, and 
makes us in some degree unhappy till they are relieved 
firora it. It is peculiarly well a&pted to the condition 
of human life, because it is much more and oftener in 
our power to do mischief than good, and to prevent or 
lessen misery than to cornmunicate positive happiness \ 
and therefore it is an admirable restraint upim the 
more selfish passions, or those violent impulses that 
carry us to the hurt of others. 

There are other particular instincts or passions which 
interest us in the concerns of others, even while we 
are most busy about our own, and which are strongly 
attractive of goody and repulsive of ill to them. Such 
are natural affectionyjriendshtpy lovCy gratitude y desire 
of fame y love of societjy of one^^s countrpy and others 
tnat might be named. Now as the private appetites 
and passions were found to be armed with strong sen- 
sations of desire and uneasiness, te prompt roan the 
more effectually to sustain labours, and to encountei 
dangers in pursuit of those goods that are necessary to 
the preservation and welfare of the individual, and to 
avoid those ills vrhich tend to his destruction \ in like 
manner it was necessary, that this o/Aer class desiies 
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and affections should be prompted with as quick scb- q( 
sations of pain, not only to counteract the stieagth of ihaiM 
theit antagonists, but to engage us in a virtuous acd- Aftctin. 
vity for our relations, families, friends, neighbours, " * ^ 
country. Indeed our sense of right and wrong will ad. 
monish us that it is our dutyy and reason and esperknee 
farther assure us that it is both our interest and best 
seeurityy to promote the happiness of others •y but that 
senssy that reaSony and that experiencey would firequent- 
ly prove but weak and ineffectual prompters to such 
a conduct, especially in cases of danger and haid- 
ship, and amidst all the importunities of nature, and 
that constant hurry in which the private passions in- 
volve ns, without the aid of those particular kind affec- 
tions which mark out to us particular spheres of duty, 
and with an agreeable violence engage and fix us down 
to them. 

It is evident, therefore, that those two classes of Catnte 
affection, the private and puhlicy are set one against the 
other, and deigned to cootronl and limit each other*! 
influence, and thereby to produce a just balance in 
the whole*. In general, the violent sensations oferiUM 
pain and uneasiness which accompany hunger, thirst, dbut 
and the other private appetites, or too great fatigue 
of mind as well as of body, prevent the individual 
from running to great excesses in the exercise of the ( 3, 
higher ftmetions of the mind, as too intense thought 
in the search of truth, violent appikadon to business 
of any kind, and different degrees of romantic heroism. 

On the other hand, the finer senses of perceptiony and 
those generous desires and afiections which are cenoec- 
ted with them, the love of actiony of imitaiiony of 
truthy honoury public virtucy and the like, are wisely 
placed in the opposite scale, in order to prevent us 
from sinking into the dregs of the animal life, and de- 
basing the dignity of man below the condition of brutes. 

So that, by the mutual reaction of thoee opposite 
powers, the bad efiects are prevented that would natu- 
rally result from their acting singly and apart, and the 
good effects are produced which each aie severally form- 
ed to produce. 

The same wholesome opposition appears likewise inCoBtnSS 
the particular counter- workings of the private aadk^kattf 
public affections one against the other. Thus 
skm is adapted to counterpoise the love tfeascy of 
surcy and of lifcy and to disarm or to set bouiuU to re- 
sentment ; and resentment of injury done to ourselves,, 
or to our friends who are dearer than ourselves, pre- 
vents an effeminate compassion or constemationy aad 
gives us a noble contempt of labour, pain, and death. 
Natural affectkny friendship y lave of one*s country, nay 
%eOl for any particular virtue, are frequently more 
than a match for the whole train of selfish passions. * 
— On the other hand, without that intimate over- 
ruling passion of selfhvey and those private desirefl 
which are connected with it, the social and tender in- 
stincts of the human heart would degenerate into the 
wildest dotage, the most torturing anxiety, and down- 
right frenzy. 77 

But not only are the different orders or classes efCmimo 
affection checks one upon another, but passions of thc**^ 
same classes are mutual clogs. Thus, bow RMUiyare^^ 
withheld from violent outrages of resentsnent 
fear ! and how easily is fear controlled in its turn, 
while mighty wrongs awaken almighty resentment! 

The 
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cep. The private 'pzssions often interfere, and therefore mo- 
nd derate the violence of each other*, and a calm self 
hve is placed at their head, to direct, influence, and 
controul tlieir particular attractions and repulsions. 
The public aflections likewise restrain one another j 
and all of them are put under ^e controul of a calm 
dispassionate benevolence^ which ought in like manner 
to direct and limit their particular motions. Thus 
most part, if not all the passions, have a twofold aspect, 
and serve a twofold end. In one view they may be 
considered as potvers^ impelling mankind to a certain 
course, with a jhree proportioned to the apprehended 
moment of the good they aim at. In another view they 
appear as weights^ balancing the action of the powersy 
and controlling the violence of their impulses. By 
means of these powers and weights a natural poise is 
settled in the human breast by its all-wise Author, by 
which the creature is kept tolerably steady and regular 
in his course, amidst that variety of stages through 
which he roost pass. 

^ But this is not all the provision which God has made 
oDs for the hurry and perplexity of the scene in which 
Ktsman is destined to act. Amidst those infinite attrac- 
*^tions and repulsions towards private and public good 
and ill, mankind either cannot often foresee the conse^ 
tptences or tendencies of all their actions towards one 
or other of these, especially where those tendencies 
are intricate and point diflFerent ways, or those conse- 
f{uences remote and complicated \ or though, by care- 
ful and cool inquiry, and a due Improvement of tlieir 
rational powers, they might Bnd them out, yet, di- 
stracted as they are with business, amused with trifles,, 
dissipated by pleasure, and disturbed by passion, they 
either have or can find no leisure to attend to those 
consequences, or to examine how far this or that con- 
duct is productive of private or public good on the 
whole. Therefore, were it left entirely to the slow 
and sober deductions of reason to trace those tenden- 
cies, and make out those consequences, it is evident, 
diat in many particular instances the business of life 
most stand still, and many important occasions of ac- 
tion be lost, or perhaps the grossest blunders be com- 
mitted. On this account, the Deity, besides that ge- 
neral approbation which we bestow on every degree 
of kind affection, has moreover implanted in man 
many particular perceptions or determinations to ap- 
prove of certain qualities or actvmSy which, in effect, . 
tend to the advantage of society, and are connected’ 
with priva,te good, though be does not always see that 
tendency, nor mind that connexion. And these per- 
repttons or determinations do, without reasoning, point 
out, and, antecedent to views of interest, prompt to » 
eondnet beneficial to the public^ and useful to the pri- 
vate system. Such is that sense of candour and veracityy 
that abhorrence of fraud and falsehood;, that sense of fide- 
lity^ justice y gratitude y greatness of mihdy fortitude, cle- 
mency, decorum, and that disapprobation of knavery, in- 
justice, ingratitude, meanness of spirit, cowardice, cruel- 
ty, and indecorum, which are natural to the human 
mind. former of those dispositions, and the ac- 

tions flowing from them, are approved, and those of 
the latter kind dbapproved by us, even abstracted from 
the view of their tendency or conduciveness, to the hap- 
piness or misery of others, or of ourselves. In one we 
discern a beauty, a superior excellency, a congruity to the 
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dignity of man j in the other a deformity, a littleness, a Of Peroep- 
debasement, of human nature. tion and 

There are other principles also connected with the Affection.^ 
good of society, or the happiness and perfection of the " ^ 
individual, though that connexion is not immediately others of 
apparent, which we behold with real complacency and an inferior 
approbation, though perhaps inferiur in degree, if not®*^®^* 
in kind, such as gravity, modesty, simplicity of deport- 
ment, temperance, prudent economy; and we feel some 
degree of contempt and dislike where they are want- 
ing, or where the opposite qualities prevail. These 
and the like perceptions or feelings are either different 
modifications of the moral sense, or subordinate to it, and 
plainly serve the same important purpose, being expedi- 
tious monitors, in the several emergencies of a various 
and distracted life, of what is right, what is wrotig, 
what is to be pursued, and what avoided; and, by the 
pleasant or painful consequences which attend them, 
exerting their influence as powerful prompters to a suit- 



able conduct. 



So 



From a slight inspection of the above-named prin- Their gene^ 
ciples, it is evident they all carry a friendly aspect ten4en« 
society and the individual, and have 'a more immediate ‘^***‘' 
or a more remote tendency to promote the perfection . 
or good of both. This tendency cannot be always 
foreseen, and would be often mistaken, or seldom at- 
tended to by a weak, busy, short-sighted creature like 
man, both rash and variable in his opinions, a dupe to 
bis own passions, or to the designs of others, liable to 
sickness, to want, and to error. Principles, therefore, 
which are so nearly linked with jor/Va/i’ and 
public good, by directing him, without operose reason- 
ing, where to nnd the ons, and how to promote the other; 
and, by prompting him' to a conduct conducive to both, 
are admirably adapted to the exigencies of bis present 
state, and wisely calculated to obtain the ends of uni- 
versal benevolence. 

It were easy, by considdring tlife^ subject in another Passions fiu 
Hglit, to'show, in a curious detail of particulars, bow ® 
wonderfully the inside of man, or that astonishing train ® 
of moral powers and affections with which he is en- 
dued, is fitted to the several stages of that progressive 
and piobationary state through which he is destined 
to pass. As our faculties are narrow and limited, and 
rise from very small and imperfect beginnings, they 
must be improved by exercise, by attention, and re- 
peated trials. And this holds true not only of our in- 
tellectual but of our moral and active powers. The for- 
mer are liable to errors in speculation, the latter to 
blunders in practice, and both often terminate in mis- 
fortunes and pains. And those errors and blunders 
are generally owing to our passions, or to our too for- 
ward and warm admiration of those partial they 

naturally pursue, or to our fear of those partial ills they 
naturally repel. Those misfortunes, therefore, lead us 
back to consider where our misconduct lay, and whence 
our errors flowed ; and consequently are salutary pieces 
of trial, which tend to enlarge our views, to correct 
and refine our passions, and consequently improve both 
our intellectual and moral ppwers. Our passions then 
arc the rlide materials of our virtue, which Heaven btis 
given us to work up, to refine and polish into a harmo- 
nious and divine piece of workmanship. They furnish out 
the whole machinery, the calnds and storms, the lights 
and shades of human life. They show mankind in every 
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Of Duty or attitude and variety of diameter, and give virtue both 
« Virtue, its struggles and its triumphs. To conduct them well 
* ' ^ " in every state, is merit ^ to abuse or misapply them, is 

demerit. 

To a pro- different sets of senses^ powers^ and passions^ 

gvessiTe which unfold themselves in those successive stages, are 
ftau. both necessary and adapted to that rising and progressive 
state. Enlarging views and growing connexions re- 
quire new passions and new habits *, and thus the mind, 
by these continually expanding and finding a progres- 
sive exercise, rises to higher improvements, and pushes 
forward to maturity and perfection. 

Harmony this beautiful economy and harmony of our struc- 

•of our ture, both outward and inward, with that state, we 
airucture may at once discern the great lines of our duty traced 
aa gute. fairest and brightest characters, and con- 

template with admiration a more august and marvellous 
scene of divine wisdom and goodness laid in the hu- 
man breast, than we shall perhaps find in th^ whole 
compass of nature. 

'From this detail it appears, that man, by his original 



PartH 

frame, is made for a temperale, con^tusionote, JeKte-ofD*,, 
lent^ active^ and progressive state. He is strongly at- W 
tractive of the good^ and repulsive of the ills which be- 
fal others as well as himself. He feels the highest ap, b 
jobation and moral complacence in those affections, and 
in those actions, which immediately and directly respect T>itie 
the good of others, an^he highest disapprohathn^ and*^ 
abhort'ence of the contrary. Besides these, he has many 
particular perceptions or instincts of approbation^ which, 
though perhaps not of the same kind with the others, 
yet are accompanied with correspondent degrees of af- 
fection, proportioned to their respective tendencies to 
the public g(x>d. Therefore^ by acting agreeably to these 
principles, man acts agreeably to bis structure, and ful- 
fils the benevolent intentions of its Author. But wc 
call a thing gp6d when it answers its em/, and a crea- 
ture good^ when he acts in a conformity to his constitu- 
tion, Consequently, man must be denominated good or 
virtf'ous when, he acts suitably to the principles and de- 
stination of bis nature. 
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Chap. 1. The principal Distinctions of Duty or 
Virtue. 

W£ have now considered the constitution and con- 
nexions of man^ and on those erected a general system of 
duty or moral obligation^ consonant to reason^ approved 
by his most sacred and intimate sense^ suitable to his 
mixed condition^ and confirmed by the experience of 
mankind. We have also traced the final causes of bis 
moral faculties and affections to those noble purposes 
they answer, with regard both to the private and the 
8^ public system, 

^neral di- From this induction it is evident, that there is one 
Ti»ion of order or class of duties which man owes to himself: an- 
oihev to society i and a third to God, 

Duty to Th® duties be owes to himself are founded chiefly on 
*oac’i self: the defensive private passions, which prompt him to 
pursue whatever tends to private good or happiness^ and 
to avoid or ward off whatever tends to private ill or mi- 
sery, Among the various goods which allure and soli- 
cit him, and the various ills which attack or threaten 
him, “ to be intelligent and accurate in selecting owe, 
and rejecting the other ^ or in preferring the most excel- 
lent goods^ and avoiding the most terrible iUs^ w^hen 
there is a competition among either, and to be discreet 
in using the best means to attain the goods and avoid 
the iUs^ is what we call prudence, Tbis, in our in- 
ward frame, corresponds to sagacity^ or quickness of 
sense ^ in our outward , — “ To proportion our defensive 
passions to our dai^ers^ we call fortitude; which always 
implies “ a just mixture of calm resentment or animosi. 
ty, and well governed caution.” And ih\% firmness of 
mind answers to the strength VLX\ii muscling'oi the body. 
And “ duly to adjust our private passions to our wants, 
ror to the respective moment of the good we affect or 
y)UiKue. we call temperance ; which does therefore al- 
ways imply, Mi this large sense of the word, “a just 
ibalancc or command of the passions^” 



The second class of duties arises from the pubUc 
50C2o/ affections^ “ the just harmony or proportion 
which to the dangers an4 wants of others, and to the 
several relations we bear, commonly goes by the name 
oi justice,'*'^ This includes the whole of our duty to 
society^ to our parents^ and the general polity of nature; 
p^nicuhrlygratitudefnendship^sirwerityyfMturaioffec- 
tion^ bencvdencey and the other social virtues : This, be- 
ing the noblest temper^ and fairest complexion of the soul, 
corresponds to the beauty and fine proportion of the per- 
son. The virtues comprehended under the former 
class, especially prudence and fortiUide^ may likewise be 
transferred to thi.s j and according to the various cir- 
cumstances in which they are placed, and the more 
confined or more extensive sphere in which they ope- 
rate, may be denominated private^ economical, or ctvd 
prudence, fortitude, &c. These direct our conduct with 
regard to the wants and dangers of those lesser or 
greater circles with which they arc connected. f 

The third class of duties respects the Deitt, 
arises from the public affections, and the several glorious 
relations, which he sustains to us as our Creator, Bene- 
factor. Lawgiver, Judge, &c. Si 

We choose to consider this set of duties in the last Med* 
place \ because, though prior in dignity and excellency, 
they seem to be last in order of time, as thinking it 
the most simple and easy method to follow the gradual 
progress of nature, as it takes its rise from individuals, 
and spreads through the social ^stem, and still ascends 
upwards, till at length it stretches to iu almighty Pa- 
rent and Head, and so terminates in those duties which 
are highest and best. ' 

The duties renultlng from these relations, arc 
rence, gratitude, love, resignation, dependence, obedience, 
worship, praise : which, according to the model of oar 
fine capacities, must maintain :>ome sort of proportioB 
to the grandeur and perfection of the object wboin 
we venerate, love, and obey. “ This proportion or 
harmony is expressed by the general name of piety or 
5 ekvotmf 



Digitized by 



Google 




rtn. 



MORAL PHILOSOPHY. 



Jan'i dcvotwn^^^ which is always stronger or weaker according 
Tio to the greater or less apprehended excellency of its ob- 
ject. This sublime principle of virtue is the enlivening 
sonl which animates the moral system^ and that cement 
which biiidi and sustains the other duties which m€in 
I owes to Mmsc^ or to iocieitj. 

knee. This then is the general temper and constitution of 
virtue, and these are the principal lines or divisions of 
doty. To those good dispositions which respect the 
several objects of our duty, and to all actions which 
dow from such dispositions, the mind gives its sane- 
tioD or testimony. And this sanction or judgment 
coDcerning the moral quality, or the goodness of ac- 
tions or dispositions, moralists call canscience. When 
it judges of an action that is to be performed, it is cal- 
led an antecedent conscience ; and when it passes sen- 
tence on an action which is performed, it is called a 
subsequent conscience* The tendency of an action to 
prodnee happiness, or its external conformity to a law, 
is termed its material goodness. But the good disposi- 
tions from which an action proceeds, or its conformi- 
ty to law in every respect, constitutes its formal good- 
I ness. 

^ When the mind is ignorant or uncertain about the 
moment of an action or its tendency to private or 
public good \ or when there are several circumstances 
in the case, some of which, being doubtful, render the 
mind dubious concerning the morality of the action \ 
that is called a doubtful or scrupulous conscience ; if it 
mistakes concerning these, it is called an erroneous 
conscience. If the error or ignorance is involuntary or 
invincible^ the action proceeding from that error,- or 
from that ignorancey is reckoned innocent^ or not im- 
putable. If the error or ignorance is supine or affect^ 
tdy i. e. the effect of negligence, or of affectation and 
wilful inadvertence, the conduct flowing from such 
error, or such ignorance, is criminal and imputable.— 
Not to follow one’s conscience, though erroneous and 
ill-informed, is criminaly as it is the guide of life ^ and 
to counteract it, shows a depraved and incorrigible spi- 
rit. Yet to follow an erroneous conscience is likewise 
criminal, if that error which misled the conscience was 
hi. the effect of inattention, or any criminal passion 
^ If it be asked-, ** How an erroneous conscience shall 
" ^ be rectified, since it is supposed to be the only guide 
of life, and judge of morals ? we answer. In the very 
same way that we would rectify reason if at any time 
jj' it should judge wrong, as it often does, viz. by giving 
ic. it proper ai^ sufficient materials for judging right, 
]. e. by inquiring into the whole state of the case, the 
relations, connexions, and several obligations of the ac- 
tor, the consequences and other circumstances of the 
action, or the surplusage of private or public good 
which results, or is likely to result, from the action or 
from the omission of it. If those circumstances are fair- 
ly and fully stated, the conscience will be just and im- 
partial in its decision } for, by a necessary law of our 
nature, it approves and is well affected to the moral 
form ; and if it seems to approve of vice or immorality^ 
it is always under the notion or mask of some virtue. 
So that, strictly speakings it is not conscience which 
errs; for its sentence is always conformable to the 
wew of the case which lies before it; and isyW^, upon 
the supposition that the case is truly such as it is repre- 
Moted to it. AU tho fisolt is to be imputed to the. 
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agent, who neglects to be better informed, or who, Of Man's 
through weakness or wickedness, hastens to pass sen- duty io 
tence from an imperfect evidence. , ^ 

Chap. II. Of Man^s Duty to Himself. Of the. 

Nature of Good, and the Chief Good. 

Evert creature, by the constitution of his nature is Divisions oP 
determined to love himself; to pursue whatever tends 
to his preservation and happiness, and to avoid what- 
ever tends to his hurt and misery. Being endued with< 
sense and perception, he must necessarily receive plea* 
sure from some objects, and pain from others. Those 
objects which give pleasure are called and those 

which give pain, evil. To the former he feels that 
attraction or motion we call desire or love ; to the lat- 
ter, that impulse we call aversion or hatred.— To ob- 
jects which suggest neither pleasure nor pain, and aro 
apprehended oi* no use to procure one or ward off the 
other, we feel neither desire nor aversion ; and such ob- 
jects are called indifferent. Those objects which do not 
of themselves produce pleasure or pain, but are the 
means of procuring either, we call useful or noxious. 

Towards them we are affected in a subordinate manner, . 
or with an indirect and reflective rather than a direct 
and immediate affection. All the original and particu- 
lar affections of our nature lead us out to and ultimate- 
ly rest in the first kind of objects, viz. those which give ^ 

immediate pleasure, and which v?e therefore call good 
directly so. The calm affection of self love alone is 
coDversanta boot such objects as are only consequentially 
or merely useful. to ourselves. 

But, besides those sorts of objects which we call Morale 
gaw/, merely and solely, as they give pleasure, or are 6®®^ 
means of procuring it,, these is a higher and nobler 
species of good, towards which we feel that peculiar 
movement we call approbation or moral complacency ; 
and which we therefos'e denominate moral good. Such 
are our affections, and the consequent actions to them. 

The perception of this is, as has been already observ- 
ed, quite distinct in kind from the perception of other 
species ; and though it may be connected with plea- 
sure or advantage by the benevolent constitution of 
nature, yet it constitutes a good independent of that 
pleasure and that advantage, and far superior not in 
degree only but in dignity to both. The othery viz. . 
the natural goody consists in obtaining those pleasures . 
which are adapted to the peculiar senses and passions, . 
susceptible of them, and is as various as are those 
senses and passiolM. This, vi%. the moral good, lies 
in the right conduct of the several senses and passions, 
or their just proportion and accommodation to their 
respective objects and relations, and this is of a more 
simple and’ invariable kind. 

By our several senses we are capable of a great varHnmaii* 
riety of pleasing sensations. These constitute distinct 
ends or objects ultimately pursnable for their own 
sake. To these ends, or ultimate objects, correspond 
peculiar appetites or affections, which prompt the 
mind to pursue them. When these ends are attained, 
there it rests, and looks no fiirtlier. Whatever there- 
fore is pursuable, not on its own account, but as sub- 
servient or necessary to the attainment of something 
else that is intrinsically valuable for its own sake, be 
that value ever so great or ever so small, we calK^ 

meany^ 
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Of ftTan’s ami not an end^ So that >end 9 and means con- 

duty to stitute the materials or the very essence of our happi^ 
Himwlf. Consequently happiness, i. e, human happiness, 

^ cannot be one simple uniform thing in creatures con- 
stituted as we are, with such various senses of plea- 
*sure, or such different capacities of enjoyment. Now 
the same principle, or law of our nature, which de- 
termines us to pursue any one end or species of good, 
prompts os to pursue every other end or species of 
good of which we are susceptible, or to which our 
Maker has adapted an original propension. But 
amidst the great multiplicity of en^ or goods which 
form the various ingredients of our happiness, we 
perceive an evident gradation or subordination suit- 
ed to that gradation of senses^ powers^ and passions^ 
which prevails in our mixed and various constitution, 
and to that ascending series of connexions which 
open upon us in the di^rent stages pf our progressive 
97 state. 

Gradation Thus the goods of the body^ or of the external senses^ 
of goods, lowest rank in this gradation or scale 

of goods. These we have in common with the brutes ; 
and though many men are brutish enough to pursue 
the goods of the body with a more than brutal fury, 
yet, when at any time they come in competition with 
goods of an higher order, the unanimous verdict of 
mankind, by giving the last the preference, condemn 
the first to the meanest place. Goods consisting in 
exterior social connexions, as fame^ fortune^ power ^ 

‘ civU authority^ seem to succeed next, and are chiefly 
valuable as the means of procuring natural or moral 
good, but principally the latter. Goods' of the xnteU 
lect are still superior, as tcudCy knowledge^ memory^ 
Judgment^ &c. The highest are moral goods of the 
mind, directly and ultimately regarding ourselves, as 
command of the appetites and passions^ prudence^ fortu 
tude^ benevolence^ &c. These are the great objects of 
our pursuit, and the principal ingredients of our hap- 
piness. Let us consider each of them as they rise one 
above tbe other in this natural series or scale, and touch 
3 briefly on our obligations to pursue them. 

Goodi of Those of the bodly are healthy strength^ ogility^ har- 
the body, diness, and patience of change^ neatness^ and decency. 

99 Go^ health, and a regular easy flow of spirits, are 
themselves sweet natural enjoyments, a ^eat fund 
* of pleasure, and indeed the proper seasoning which 
gives a flavour and poignancy to every other pleasure* 
The want of health unfits us for most duties of life, 
and is especially an enemy to the social and humane af- 
fections, as it generally renders the unhappy sufferer 
peevish and sullen, disgusted at the allotments of Pro- 
vidence, and consequently apt to entertain suspicious 
and gloomy sentiments of its Authol*. It obstructs tbe 
free exercise and* full improvenlhnt of our reason, 
makes us a burden to our friends, and useless to so- 
ciety. Whereas the uninterrupted enjoyment of good 
health is a constant source of good humour, and good 
humour is a great friend to openness and benignity of 
heart, enables us to encounter the various ills and dis- 
appointments of life with more courage, or to sustatu 
tl^m with more patience; and, in short, conduces 
much, if we are otherwise duly qualified, to our acting 
cur part in every exigency of life with more firmness, 
consistency, and dignity. Therefore it imports us 
cnuch to preserve and improve a habit or enjoyment. 



without which every other external entertabment u of 
tasteless, ^d most other advantages of little avaiU- dutjT 
And this is best done by a strict temperance in diet 
and regimen, by regular exercise, aud by keeping 
tbe mind serene and unruflied by violent passions, 
unsubdued by intense and constant labours, itbidiicmr^ 
greatly impair and gradually destroy the strongest con- 
stitutions. 

Strength^ agility^ hardiness^ and patience of 
suppose health, and are unattainable without it} 
they imply something more, and are necessary to guard 
it, to give us the pe^ect use of life and limbs, to 
secure us against many otherwise unavoidable ilk— i 
Tbe exercise of the necessary manual, and of most of 
the elegant arts of life, depends on strength and agilitj 
of body } personal dangers, private and public dai^gws, 
the demands of our friends, our families, and coontiy, 
require them ; they are necessary in war, and omaiDeii- 
tal in peace } fit for tbe employment of a country and a 
town life, and they exalt the entertainments and llive^Hor«• 
sions of both. They are chiefly obtained by moderate tsiiti 
and regular exercise. 

Few are so much raised above want and dependence, 
or so exempted from business and care, as not to becksp; 
often expo^ to inequalities and changes of diet, ei- ! 
ercise, air, climate, and other irregularities. Now, wbat 
can be so effectoal to secure one against the miscbiefi 
arising from such unavoidable alterations, as hardiness, { 
and a certain versatility of constitution which can bear | 

extraordinary labours, and submit to great changes, | 

without any sensible uneasiness or bad consequences. | 
This is best attained, not by an over great delicacy H wSp 
and minute attention to forms, or by an invariable re.uio«L 
gularity in diet, hours, and way of living, but rather 
by a bold and discree^ latitude of regimen. Besides, 
deviations from established rules and forms of living, if 
kept within the bounds of sobriety and reason, arc 
friendly to thought and original sentiments, animate the 
dull scene of ordinary life and business, and agreeably 
stir tbe paissions, which stagnate or breed ill humour ia 
tbe calms of life. 105 

Neatness^ cleanUaess^ and decency^ to which we maySoW^ 
add dignity of countenance and demeanour^ seem to havt^b^^ 
fiometiring refined and moral in them : at least we ge*^^ 
nerally esteem them indications of an orderly, geo* 
teel, and well governed mind, conscious of an nnim 
worth, or tlie respect due to one^s nature. Wbereas 
msstiness^ sloveniinese^ awkwat^dness^ and indecency^ aie 
shrewd symptoms of something mean, careless, aod 
deficient, and betray a mind untaught, iUiherah un- 
conscious of what is due to one^s self or to others- 
How much cleaniiBess conduces to health, needs hard- 
ly to be mentioDed ; and how necessary it is to main* 
tain one's character and rank in life, and to render m 
agreeable to others as well as to ourselves, is as evi- 
dent.— There are certain motions, airs a^ gestures, 
which become tbe human countenance and tonii, ia 
which we perceive a comeliness^ openness^ sin^lkity^ I 
gracefulness; and there are others, which to our sense 1 
of deoorura appear ttneome/y, affect^ disutgefstumsysai 
awkwardy quite unsuitable to the native dignity of oor 
face and farm. The first are in themselves the siost 
easy, natural and commodious, give one boldness and 
presence of mind, a mode$t assurance, an address both 
awful and alluring ; they bespeak candour aad great* 
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ij of one’s favour, render society engaging, command re- 
spect, and often love, and give weight and authority 
in conversation and business j in fine, they are the 
colouring of virtue, which show it to the greatest ad- 
vantage in whomsoever it is ; and not only imitate, 
but in some measure supply it where it is wanting* 
Whereas the last, viz, rudeness^ affectation^ indecorum^ 
and the like, have all tbe contrary efiects *, they are 
burdensome to one^s self, a dishonour to our nature, and 
a nuisance in society. The former qualities or goods 
are best attained by a liberal education, by preserving 
a just sense of the dignity of our nature, by keeping 
tbe best and politest company, but, above all, by acquir- 
ing those virtuous and ennobling habits of mind which 
are decency in perfection, which will give an air of 
unaffected grandeur, and spread a lustre truly engaging 
over the whole form and deportment. 

We are next to consider those goods which consist 
in exterior social connexions, fame ^ fortune^ civil 

__ authority^ power. 
os Tbe first has a twofold aspect, as a good pleasant 
k in itself, or gratifying to an original passion, and then 
as expedient or useful towards a farther end. Honour 
from tbe wise and good, on tbe account of a virtuous 
conduct, is regaling to a good man ^ for then his heart 
re-echoes to the grateful sound. There are few quite 
indifferent even to the commendation of the vulgar. 
Though rve cancmt approve that conduct which pro- 
ceeds entirely from this principle, and not from good 
affection or love of the conduct itself, yet, as it is of- 
ten a guard and additional motive to virtue in creatures 
imperfect as wc are, and often distracted by interfer- 
ing passions, it might be dangerous to suppress it alto- 
gether, however wise it may be to restrain it within 
due bounds, and however laudable to use it only as a 
scaffolding to our virtue, which may be taken down 
when that glorious structure is finished, but hardly till 
then. To pursue fame for itself, is inuoceut ; to re- 
it only as an auxiliary to virtue, is noble ; to seek 
it chiefly as an engine of public usefulness is still more 
noble, and highly praise- worthy. For though the opi- 
nion and breath of men are transient and fading things, 
often obtained without merit, and lost witliout cause ; 
yet as our business is with men, and as our capacity of 
serving them is generally increased in proportion to 
their esteem of Us, therefore sound and well established 
moral applaud may and will be modestly, not ostenta- 
tiously, sought after by the good; not indeed as a soli- 
tary refined sort of luxury, but as a public and proper 
i^trument to serve and bless mankind. At the same 
time they will learn to despise that reputation which is 
founded on rank, for^upe, and any other circumstances 
or accomplishments thpt are foreign to real merit, or to 
t^ful services done to others, and think that praise of 
little avail which is purchased without desert, and be- 
, stowed without judgment. 

^ Fortune, power, aqd civil authority, or whatever is 
&c. called influence gnd weight among mankind, are g;oods 
of the second division, that is, valuable and pursuable 
only as they arc useful, or as means to a farther end, 
viz. procuring or preserving the immediate objects of 
enjoyment or happiness to ourselves or others. There- 
fore to love such goods pn their own account, and to 
punue them as ends, not the means of enjoyment, 
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must be highly preposterous and absurd. Tlierb can of Man's 
be no measure, no limit, to such pursuit \ all must be duty to 
whim, caprice, extravagance. ' Accordingly, such ap- HiniscU. 
petites, unlike all tbe natural ones, are increased by " 
possession, and whetted by enjoyment. They are al- 
ways precarious, and never without fears, because tbe 
objects lie without one^s self •, they are seldom witliout 
sorrow and vexation, because no accession of wealth or no 
power can satisfy them. But if those goods are consi- 
dered only as the materials or means of private or pub-P'*”'*“ **' 
lie happiness, then the same obligations which bind 
us to pursue the latter, bind us likewise to pursue the 
former. We may, and no doubt we ought, to seek 
such a measure of wealth as is necessary to supply all 
our real wants, to raise us above servile dependence, 
and provide us witli such conveniences as are suited to 
our rank and condition in life. To be regardless of 
this measure of wealth, is to expose ourselves to all 
the temptations of poverty and corruption : to forfeit 
our natural Independency and freedom to degrade, 
and consequently to render the rank we hold, and the 
character we sustain in society, useless, if not con- 
temptible. When these important ends are secured, 
we ought not to murmur or repine that we possess no 
more; yet we are not secluded by any obligation, 
moral or divine, from seeking more, in order to give 
us that happiest and most godlike of all powers, the 
^ power of doi/ig good. A supine indolence in this re- 
jpect is both absurd and criminal ; absurd, as it robs 
us of an Unexhausted fund of the most refined and 
durable pnjoyments; and criminal, as it renders us so m 
far useless to the society to which wc belong. “ That Avarice, 
pursuit of wealth which goes beyond the former end, 
viz. the obtaining the necessaries, or such convenien- 
cics of life, as, in the estimation of reason, not of va- 
nity or passion, are suited to oui* rank and condition^ 
and yet is not directed to tbe latter, viz. the doing' 
good, is what we call avarice.'*'* And “ that pursuit 
of power, which after securing one’s self, i. e. having 
attained the proper independence and liberty of a ra- 
tional social creature. Is not directed to tbe good of x i z 

others, is what we call ambition, or the lust if power.** Ambiiiofi. 
To what extent the strict measures of virtde will allow 
us to pursue eitlier wealtli or power, and civil authority, 
is not perhaps possible precisely to determine. That 
must be left to prudence, and the jieculiar character, 
condition, and other circumstances of each man. Only 
thus far a limit may be set, that the pursuit of cither 
must encroach upon no other duty or obligation which 
we owe to ourselves, to society, or to its parent and 
bead. The same reasoning is to be applied to power 
as to wealth. It is only valuable as an instrument of 
our own securify, and of tbe free enjoyment of those 
original goods it may, and often does, administer to 
us, and as an engine of more extensive happiness to our 
friends, our country, and mankind. X13 

Now the best, and indeed the only way to obtain a How &mt 
• solid and lasting fame, is an uniform inflexible course®®^ pow 
of virtue, the *employing one’s ability and wealth 
supplying the .wants, and us^ one’s power in pro- 
moting or securing the happiness, ^he rights and liber- 
ties of mankind, joined to ^n universal affability and 
politeness of manners. And surely one will not mistake 
the matter much, who thinks tbe s^me course condu- 
cive to the acquiring gmter accessions both of wealth 
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power j especially ifhc adds to those qoalificalions 
a vigorous industry, a constant attention to the cha* 
racters and wants of men, to the conjunctures of times, 
and continually varying genius of afiairs ^ and a steady 
intrepid honesty, that will neither yield to the allure- 
ments, nor be overawed with the terrors, of that cor- 
rupt and corrupting scene in which we live. We have 
sometimes heaitl indeed of other ways and means, as 
fraud, dissimulation, servility, and prostitution, and the 
like ignoble arts, by which the men of the world (as 
they ai-e called, shrewd politicians, and men of address!) 
amass wealth, and procure powers but as we want ra- 
ther to form a man of virtue, an honest, contented, 
happy man, we leave to the men of the world their 
own ways, and permit them, iinenvied and unimitated 
by us, to reap the fruit of their doings. 

The next species of objects in the scale of good, are 
the goods of the intellect^ as knowledge ^memory ^judge-^ 
ment^ taste ^ sagacity^ docility^ and whatever else we call 
intellectual virtues. Let ns consider them a little, and 
the means as well obligations to improve them. 

As man is a rational creature, capable of knowing 
the difierences of things and actions \ — as he not only 
sees and feels what is present, but remembers what is 
past, and often foresees what is future ; — as be advances 
from small beginnings by slow degrees, and with much 
labour and dimculty, to knowledge and experience •y— 
as his opinions sway bis passions,— -as his paesions ip^ 
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transfer the numbers of poetry to the harmony of tbcOfMin' 
mind and of wcll-govemcd passions*, and, from admi- 
ring the virtues of others in moral paintings, come to jI*®*** 
approve and imitate them himself. Therefoie, to cul- 
tivate a true and correct taste must be both our interest 
and our duty, when the circumstances of our station 
give leisure and opportunity for it, and when tlie doing 
it is not inconsistent with our higher obligations or en- 
gagements to society and mankind. ni 

It is best attained by reading the best books, where Hwn. 
good sense has more the ascendant than learnings and^ 
which pertain more to practice than to speculation ; by 
studying the best models, i. e. those which profess to 
imitate nature most, and approach the nearest to it, 
and by conversing with men of the most refined taste, 
and the greatest experience in life. 

As to the other intellectual goods, what a fund ofOtka 
entertainment must it he to investigate the truth and^l^ 
various relations of things, to trace the operations of^ 
nature to general laws, to explain by these its mani- 
fold plieopmena, to understand that order by which 
the universe is upheld, and that economy by which h 
is governed ! to be acquainted with the human mind, 
the connexions, subordinations, and uses of its powers, 
and to mark their energy in life ! how agre^le to 
the ingenious inquirer, to observe the manifold rela- 
tions and combinations of individual minds in society, 
to discern the causes why they flourish or decay, and 



fluence his conduct, — and as his conduct draws conse- from thence to ascend, throngh the vast scale of be- 
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quenccs after it| which extend not only to the present 
but to the future time, and therefore is the princi- 
pal source of his happiness or misery^ it is evident, 
that be is formed for intellectual improvements, and 
that it must be of the utmost consequence for him to 
improve and cultivate his intellectual powers, on 
which these opinions, those passions, and that conduct 
depend*. 

But besides the future consequences and moment of 
improving our intellectual powers, their immediate ex- 
* creise on their proper objects yields the roost rational 

The plea- and refined pleasures. Knowledge, and a right taste in 
sures they the arts of imitation and design^ as poetry y paintingy sculp- 
ture, music y architecture y aflbrd not only an innocent, 
K * most sensible and sublime entertainment. By 

andtaste^ these the understanding is instructed in ancient and 
- modem life, the history of men and things, the ener- 
gies and effects of the passions, the consequences of 
virtue and vice \ by these the imagination is at once 
entertained and nourished whh the beauties of nature 
and art, lighted up and spread out with the novelty, 
grandeur, and harmony of the universe y and, iu fine, 
the passions are agreeably roused, and suitably enga- 
ged, by the greatest and most interesting objects that 
can fill the human mind. He who has a taste formed 
to those ingenious delights, and plenty of materials to 
gratify it, cau never want the most agreeable exercise 
and entertainment, nor once have reason to make that 
fashionable complaint of the tediousness of time. Nor 
can he want a proper subject for the discipline and im- 
provement of his heart. For, being daily conversant 
with beauty^ order, and desigUy in, inferior subjects, be 
bids fair for growing in due time an admirer of what 
is fair and well-proportioned Tn the conduct of life and 
the order of society, which is only order and design 
^erted: in their, highest subject. He. will learn to 



logs, to that general Mind which presides over all y 
and operates unseen, in every system and in. every age, 
through the whole compass and progression of nature ! 
Devoted to such entertainments as these, the contem- 
j>lative have abandoned every other pleasure, retired 
from the body, so to speak, and sequestered themselves 
from social intercourse : for these, the busy have often 
preferred to the burry and din of life the calm retreats 
of contemplation *y for these, when once they came to 
taste them, even the gay and voluptuous have thrown 
up the lawless pursuits of sense and ^petite, and ac- 
knowledged these mental enjoyments to be the most 
rejinedy and indeed the only luxury.. Besides, by a just 
and large knowledge of nature, we recognize the per- 
fections of its Author \ and thus piety, and all those 
pious affections which depend on just sentiments of 
his character, are awakened and confirmed \ and a 
thousand superstitious fears, that arise from partial 
views of his nature and works, will of course be ex- 
cluded. An extensive prospect of human life, and of 
the periods and revolutions of human things, will con- 
duce much to the giving a certain greatness of mind, 
and a noble contempt to those little competiticNis about 
power, honour, and wealth, which disturb and divide 
the bulk of mankind \ and promote a calm endurance 
of those inconveniencies and ills that are the common 
appendages of humanity. Add to all, that a just know^ 
lede of human nature, and of those binges upon whick 
the business and fortunes of men turn, will prevent oor 
thinking either too highly or too meanly of oiir fel- 
low creatures, give no small scope to the exercise of 
friendship, confidence, and good will, and at the same 
time brace the mind with a proper caution and distrust 
(those nerves of prudence), and give a greater masteij 
in the conduct of private as well as public lifip. There- 
fore, by. cultivating oui; iatellectuai abilities^ we aliali 
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best promote and secure our interest, and be qualified 

itT to for acting our part in society with more honour to our- 
selfes, as well as advantage to mankind. Consequent- 
ly, to improve them to the utmost of our power is our 
duty i they are talents committed to us by the Al- 
mi^ty Head of society, and we are accountable to 
him for the use of them. 

rtt. The intellectual virtues are best improved by accu- 

ii rate and impartial observation, extensive reading, and 
unconfined converse with men of all characters, espe- 
cially with those who to private study, have joined the 
mdest acquaintance with the world, and greatest prac- 
tice in affairs ^ but, above all, by being much in the 
world, and having large dealings with mankind. Such 
opportunities contribute much to divest one of preju- 
dices and a servile attachment to crude systems, to open 
one’s views, and to give that experience on which the 
most useful because the most practical knowledge is 
built, and from which the surest lUaxims for the con- 
duct of life are deduced. 

d The highest goods which enter into the composition 

b of human happiness are tnoral goods of the mind, di- 
rectly and ultimately regarding ourselves ; as command 
of the appetites and passions^ prudence and caution^ mag- 
fortitude^ humility^ love of virtue ^ love of GoU^ 
resignation^ and the like. These sublime goods are 
goods by wajr of eminence, goods recommended and en- 
forced by the most intimate and awful sense and con- 
sciousness of our nature ^ goods that constitute the 
quintessence, the very temper of happiness, and form 
that complexion of soul which renders us approveable 
and lovely in the sight of God ; goods, in fine, which 

22 are the elements of all our future perfection and felicity. 

^ IMtost of the other goods we have considered depend 
partly on ourselves, and partly on accidents which we 
can neither foresee nor prevent, and result from causes 
which .we cannot influence or alter. They are such 
goods as we may possess to-day and lose to-morrow, 
and which require a felicity of constitution and talents 
to attain them in full vigour and perfection, and a feli- 
city of conjunctures to secure the possession of them. 
Therefore, did our happiness depend altogether or 
chiefly on such transitory and precarious possessions, it 
were itself most precarious, and the highest folly to be 
anxious about it. But though creatures. Constituted 
as we are, cannot be indifferent about sucli goods, and 
must suflfer in some degree, and consequently have our 
happiness incomplete without them, yet they weigh 
but little in the scale when compared with moral goods. 
By the benevolent constitution of our nature, these 
are placed within the sphere of our activity, so that no 
man can be destitute of them unless he is first want- 
ing to himself. Some of the wisest and best of man- 
kind have wanted most of the former goods, and all 
the external kind, and felt most of the opposite ills, 
such at least as arise from without \ yet by possessing 
the latter, viz. the moral goods, have declared they 
Were happy ^ and to the conviction of the most im- 
partial observers have appeared happy. The worst of 
men have been surrounded with every outward good 



and advantage of fortune, and haVe possessed great Of Man’s 
parts j yet for want of moral rectitude, have been, and duty to 
have confessed themselves, notoriously and exquisitely Himself ^ 
miserable. The exercise of virtue has supported its vo- * V 
taries, and nlade them exult in the midst of tortures 
almost intolerable j nay, how often has some false form 
or shadow of it sustained even the greatest (e) villains 
and bigots under the same pressures ! But no external 
goods, no goods of fortune, have been able to alleviate 
the agonies or expel the fears of a guilty mind, consci- 
ous of the deserved hatred and reproach of mankind, 
and the just displeasure of Almighty God. 

As the present condition of human life is wonder- The mixed 
fully chequered with good and ill, and as no height of condition 
station, no affluence of fortune, can absolutely ensure bnman 
the good, or secure against the ill, it is evident that a 
^at part of the comfort and serenity of life must lie ^ues. 
in having our minds duly affected with regard to both, 
i. e. rightly attempered to the loss of one and the suf- 
ferance of the other. For it is certain that outward 
calamities derive their chief malignity and* pressure 
from the inward dispositions with wbich we receive 
them. By managing these right, we may greatly abate 
that malignity and pressure, and consequently diminish 
the number, and weaken the force, of the ills of 
life, if we should not have it in our power to obtain a 
large share of its goods. There are particularly three 
virtues which go to the forming this right temper to- 
wards ill, and which are of singular efficacy, if not to- 
tally to remove, yet wonderfully to allevikte, the cala- 
mities of life. These are fortitude or patience^ humili- 
ty ^ and resignation* 

Fortitude is that calm and steady habit of mind Fortitude, 
which either moderates our fears, and enables us 
bravely to encounter the prospect of ill, or renders the 
mind serene and invincible under its immediate pres- 
sure. It lies equally distant from nbhness and cowar- 
dice : and though it does not hinder us from feeling, 
yet prevents our complaining or shrinking under the 
stroke. It always includes a generous contempt of, 
or at least a noble superiority to, those precarious 
goods of which we can ensure neither the possession 
nor continuance. The man theref6re who possesses 
this virtue in this ample sense of it, stands’ upon an 
eminence, and sees human things below him \ the 
tempest indeed liiay reach him, but he stands secure 
and collected against it upon thti basis of conscious vir- 
tde, which the severest storms ckn seldom shake, and 
never overthrow. 

Humility is another virtue of high rank and dignity, Humilit/. 
though often mistaken by proud mortals for meanness 
and pusillanimity. It is opposed to pride^ which com- 
monly includes in it a false or overrated estimation of 
our own merit, an ascription of it to ourselves as its 
only and original cause, an undue comparison of our- 
selves with others, and in consequence of that supposed 
superiority, aft arrogdnt preference of otirselves, and a 
supercilious contempt of them. Humility^ on the other 
band, seems to denote that modest and ingenuous 
temper of mind, which arises from a just and equal 
3 B i estimate 



(e) As Ravaillac, who assassinated Henry IV. of France ^ and Balthasar Geraerd, who murdered William I. 
prince of Orange. 
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or Man's estimate of our own advftotagcs compared with those 
duly to of others, and from a sense of our deriving all origl- 
Himietf. nally from the Author of our being. Its ordinary at- 
’ ♦ tenants are mildness, a gentle forbearance, and an easy 
unassuming humanity with regard to tbe imperfections 
and faults of others ; virtues rare indeed, but of the 
fairest complexion, tbe proper offspring of so lovely a 
parent, the best ornaments of such imperfect creatures 
as we are, precious in the sight of God, and which 
ia6 aweetly allure tbe hearts of men. 

Aengiia- Resignation is that mild and heroic temper of mind 
fion- which arises from a sense of an infinitely wise and 
good providence, and enables one to acquiesce with a 
cordial affection in its just appointments. This virtue 
has something very particular in its nature, and sublime 
' in its efficacy. For it teaches us to bear ill. not only 
with patience, and as being unavoidable, but it trans* 
forms, as it were, ill into good, by leading us to con- 
sider it, and every event that has the least appearance 
of ill, as a divine dispensation, a wise and ^nevolent 
temperament of things, subservient to universal good, 
and of course including that of every individual, espe- 
cially of such as calmly stoop to it. In this light, the 
administration itself, nay every act of it, becomes an 
object of affection, the evil disappears, or is converted 
into a balm which both heals and nourisheth the mind. 
For though the first unexpected access of ill may sur- 
prise the soul into grief, yet that grief, when the mind 
calmly reviews its object, changes into contentment, 
and is by degrees exalted into veneration and a divine 
composure. Our private will is lost in that of the Al- 
mighty, and our security agiunst every real ill rests on 
the same bottom as the mone of him who lives and 
reigns for ever. 

Clucf pood. Before we finish this section, it may be fit to observe, 
that as the Deity is tbe supreme and inexbausted 
source of . good, on whom the happiness of tbe whole 
creation depend \ as he is tbe highest object in nature, 
and the only object who is fully proportioned to the in- 
tellectual and moral powers of the mind, in whom they 
ultimately rest, and find their most perfect exercise and 
completion > he is therefore termed the Chief good of 
man^ objectively considered. And virtue^ or the pro- 
portioned and vigorous exercise of the several powers 
and affections on their respective objects, as above de- 
scribed, is, in the schools, termed the chief formal- 
ly considered, or its formal idea, being the inward tem- 
per and native constitution of human happiness. 

From the detail we have gone through, the following 
X18 ^ oorollaries may he deduced. 

CsroUariea It is evident, that the happiness of such a prb- 
greesive creature as man can never be at a stand, or 
continue a fixed invariable thing. His finite nature, 
let it lise ever so high, admits stDl higher degrees of 
improvement and peitection. And his progression in 
improvement or virtue always makes way for a pro- 
gression in bappinees. So that no possible point can 
be assigned in any period of his existence in which he 
is perfectly happy, that is, so bap^ as to exclude, blgl^ 
er degrees of happiness. All his perfection is only 
comparative. 2. It appears that many things must 
conspire to complete the happiness of so various a 
creature as man, subject to so many wants, and sus- 
ceptible of such different pleasures. As bis capaci- 
ties of pleasure cannot be all gratified at the same 



time, and must often interfere with each other in such 
a precarious and fleeting state as human life, or be Swim 
frequently disappointed, perfect happiness, i. e. 
undisturbed enjoyment of the several pleasures of 
which we are capable, is unattainable in onr present 
state. 4. That state is most to be sought after, in 
which the fewest competitions and disappointments 
can happen, which least of all impairs any sense of 
pleasure, and opens an inexbausted source of tbe most 
refined and lasting enjoyments. 5. Thftt state which 
is attended with all those advantages, is a state or course 
of virtue. 6 . Therefore^ a state of vrrtu^ in which 
tbe moral goods of the mind are attained, is the happkst 
state. 

Chap. III. Duties of SociErr. 

Sect. I. Filial and Fraternal Duty. 

Ae we have followed the order of nature in tracing 
the history of man, and those duties which lie owes to 
himself, it seems reasonable to take the same method 
with those he owes to society, which constitute the jr- 
cond class of his obligations. 

His parents are among the earliest objects of his 
t^ntion ^ he becomes soonest acquainted with 
reposes a peculiar confidence in them, and seems to 
regard them with a fond affection, the early^mgnos- ' 
tics of his futnre piety and gratitude. Thus does nature 
dictate tbe first lines of filial duty, even before a just 
sense of tbe connexion is formed. But when the child 
b grown up, and has attained to sneh a degree of un- 
derstanding, as to comprehend tbe moral tity imd be 
sensible of the obligations he is under to his parents \ \ 

when be looks back on their tender and disinterrsted 
affection, their incessant cares and laboors in nursing, 
educating, and providing for him, during that state in 
which he had neither prudence nor strength to care and 
provide for himself, he must be conscioos that he owes 
to them these peculiar duties. 

X. To reverence and honour them, as tbe instruments Mon 
of nature in introducing him to life, and to that stateP*”^ I 
of comfort and happiness which he enjoys \ and there- 
fore to esteem and imitate their good qualities, to alle- 
viate and bear with, and spread, as much as possible, a 
decent veil over their faults and weaknesses. 

2. To be highly grateful to them, for those fitvoofs 
which it can hardly ever be in his power folly to re- 
pay •y to show this gratitude by a strict attention to 
their wants, and a solicitous care to supply them ^ by 
a submissive deference to their authority and advice, 
especially by paying great regard to it in the choice of 
a wife, and Ut an occupation 5 by yielding to, rather 
than peevishly contending with, their bumoois, as re- 
merol^ring how oft they have been perseented by hb ; 
and, in fine, by soothing their cares, lightening tbeb 
sorrows, supporting the infirmities of age, and making 
the remainder of their life as comfortable and joyfid as 
possible. 

As bis brethren and sisters are tbe next with wbsnijjjjj* 
the creature forms a social and mono/ connexion, 
them he owes a fraternal regard •y and with them 
ought he to enter into a strict league of friendabipi 
mutual sympathy, advice, assistance, and a geoerm 
intercourse of kind offices, remembering tfiebreblNB 
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ties of to common parents, and tbat brotherhood of nature 
cicty. which unites them into a closer community of interest 
and afiectioD. , 

Sect. II. Concerning Marriage, 

When man arrives to a certain age, be becomes 
sensible of a peculiar sympathy and tenderness towards 
the other sex \ the charms of beauty engage his atten- 
tion, and call forth new and softer dispositions than 
he has yet felt. The many amiable qualities exhibit- 
ed by a fair outside, or by the mild alurement of fe- 
male manners, or which the prejudiced spectator with- 
out much reasoning supposes those to include, with 
several other circumstances both natural and accident- 
al, point his view and aflPection to a particular ob- 
ject, and of course contract that general rambling re- 
gard, which was lost and u.seleS8 among the undistin- 
guished crowd, into a peculiar and permanent attach- 
ment to one woman, which ordinarily terminates in the 
most important, venerable, and delightful connexion in 
life. 

The state of the brute creation is very different froni 
tlurt of human creatures. The former are elotlied 
and generally armed by their strncturc, eksily find 
what is necessary to their subsistence, and soon attain 
their vigour and maturity ; so that they need the 
care and aid of their parents but for a short while ; 
and therefore we see tbat nature has assigned to them 
vagrant and transient amours. The connexion being 
purely iiatnral^. and merely for |»ropagating and rear- 
ing their offspring, no sooner is that end answered, 
than the connexion dissolves of course. But the hu- 
man race are of a more tender and defenceless consti- 
tution ; their infancy and non-age continue longer \ 
they advance slowly to strength of body arid maturity 
of reason y they need constant attention, and a lung 
senes of cares and labours, to train them np to de- 
cency, virtoe, and the various arts of life. Nkture has, 
therefore, provided them with the most affectionate 
and anxious tutors,, to aid their weakness, to supply^ 
their wants, and to accomplish therii in these necessary 
arts, even their own parents, on wliom she has devolved 
this mighty charge, rendered agreeable by the most al- 
luring and powerful of all ties, parental affection. But 
unless both concur in this grateful (ask, and continue 
their joint labours, till they have reared up and planted^ 
out their young colony, it must become a prey to every 
rode invader, and the purpose of nature in the original 
union of the human pair be defeated. Therefore our 
structure as well as condition is an evident indication, . 
tbat the humitn sexes ^re destined for k riiore intimate, 
for a moral and lasting union. It appears likewise, 
that the principal end of marrikge is not to propagate 
and nnrse np an offspring, but to educate and fortn minds 
for the great duties and extensive destinations of life. . 
Society must be supplied from this original nursery 
with useful members, and its fairest ornaments arid 
XJ4 supports. 

alends The iriirid is apt to be diss^iated in its vlevts and 
acts of friendship and humanity ; unless the former be 
directed to a particular object, and the ia tier employ- 
ed in a particular province. When men once indulge 
in this dissipadoD, . there is no stopping their camr ; 
they grow insensible to moral attractiotis ^ and, By 
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•feting or impairing the decent and regular exer- X^iieaor 
ctse of the tender and generous feeHugs of the buman Society, 
heart, they in time become nnqnalified for, or svCine ' 
to, the forming a moral union of souls, irinch is the 
cement of society, and the source of the purest d<K 
mestic joys. Whereas a rstioual, undepraved /see, 
and its fair companion, marriagey collect a man^s views, 
guide his heart to its proper object, nod, by eonfioiog 
his affection to that object, do redly enhuge its » 
fiuence and use. Besides, it is bat too fftm 

the conduct of mankind, tbat the coimnon ti^ of hu- 
manity are too feeble to engage and interest the pas- 
sions of the generality in the affairs of society. Thb 
connexions of aeighbourhood, acqoaintanee, and gene- 
ral intercourse, are too wide a field of action for many, 
and those of a public or community are so for more \ 
and in which they either care not or know not how to 
exert themselves. Therefore nature, ever wise and be- 
nevolent, by implanting that strong sympathy which 
reigns between the individuals of each sex, and by 
mrgirig them to form a particular moral connexion, the 
spring of many domestic endearments, has measured out 
to ekeh pair a particular sphere of actiony proportioned 
to their views, and adapted to their respective capaci- 
ties. Besides, by interesting them deeply in the con- 
cerns of their own little circle, she has connected them 
more closely with society, which is composed of parti- 
cular families, and bound them down to their good beha- 
viour in that particular community to which they be- 
long. This moral connexion is mahnagey and this 
sphere if action is a family. 

Of the conjugal alliance the following are the naiu*- Dntwi of 
ral lam. First, Mutual fidelity to the marriage bed. msrrfage. 
Disloyalty defeats the very end of marriage ^ dissolves 
the natural cement of tlie relation > weakens the moral 
tie, the chief strength of which lies in the reciprocation 
of affection \ and by making the offspring uncertain, 
diminishes the care and attachment necessary to their 
educati<m. 

2. A conspiration of counsels and endeavours to pro- 
mote the common inteiest of the family, and to educate 
their common offspring. In order to observe tbe^e 
laws, it is necessary to cultivate, both before and during 
the married state, the strictest decency and chastity of 
manners, and a just sense of what becomes their respec- 
tive characters. 

3; The union must be inviolable, and for life. The 
nature of friendship, and particularly of this species of ' 
it, the education of their offspring, and the Order of 
society and of successions, which would otherwise be 
extremely perplexed,' do all seem to require it. Tri 
preserve this union, and render the matrimonial state 
more harmonious and eomfortable, a mutual esteem 
and tenderness, a mutual deference and forbearance, 
a edmiriunication of advice, and assistance and autho- 
rity, are absolutely necessary. If either party keep , 
within their proper departments, there need be no 
disputes about power or superiority^ and there will be 
none. They have no opposite tio separate AnXettaXBy and^ 
therefore there can be no just ground for opposition of 
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From this detail, and the present state of things, iri PolTgaaq^.* 
vthich there is pretty near a parity of numbers of both 
SUxes, it is evident that is smunnaturai state ^ 
and though it should be granted to be Osore frmtfiil 
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of diiMren, which howeyer it is not found to be, yet 
it is by no means so fit for rearing minds, which seems 
to be as much, if not more, die intention of nature than 
the propi^tion of bodies. 

Sect. III. Of Parental Duty. 

The connexion of parents with their children is a 
natnral consequence of the matrimonial connexion y 
and the duties which they owe them result as natural- 
ly from that connexion. The feeble state of children^ 
subject to so many wants and dangers, requires their 
incessant care and attention ^ their ignmant and uncul- 
tivated minds demand their continual instruction and 
culture. Had human creatures come into the world 
with the full strength of meti, and the weakness of rea- 
son and vehemence of passions which prevail in 
dreUf they would have been too strong or too stubborn 
to have submitted to the government and instruction of 
their parents. But as they were designed for a progres- 
sion in knowledge and virtue, it was proper that the 
growth of their bodies should keep pace with that of 
their minds, lest the purposes of that progression should 
have been defeated. Among other admirable purposes 
which this gradual expansion of their outward as well 
as inward structure serves, this is one, that it affords 
ample scope to the exercise of many tender and gene- 
rous affections, which fill up the domestic life with a 
beautiful variety of duties and enjoyments j and are of 
course a noble discipline for the heart, and a hardy kind 
of education for the more honourable and important 
duties of public life^ 

The above-mentioned weak and ignorant state of 
children seems plainly to invest their parents with such 
authority and power as is necessary to their support, 
protection, and education } but that authority and 
power can be construed to extend no farther than is 
necessary to answer those ends, and to last no longer 
than that weakness and jgnorance continue; wherefore, 
the foundation or reason of the authority and power 
ceasing, they cease of course. Whatever power or au- 
thority then it may be necessary or lawful for parents 
to exercise during the non-age of their children, to as- 
sume or usurp the same when they have attained the ma- 
turity or full exercise of their strength and reason would 
be tyrannical and unjust. From hence it is evident, 
that parents have no right to punish the persons of their 
children more severely than the nature of their ward- 
ship requires, much less to invade their lives, to en- 
croach upon their liberty, or transfer them as their pre- 
.perty to any' master whatsoever. 

The first class of duties which parents owe their chil- 
dren respect their natural life ; and these comprehend 
protection, nurture, provision, introducing them into the 
world in a manner suitable to their rank and fortune, 
and the like. 

The second order of duties regards the intellecUuU 
and moral life of their children, or their education in 
such arts and accomplishments as are necessary to qua- 
lify them for performing the duties they owe to them- 
selves and to others. As this was found to be the prin- 
cipal design of the matrimonial alliance, so the fulfil- 
ling that design is the most important and dignified of 
all the parental duties. In order therefore to fit the 
child for acting his part wisely and worthily as a 
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man, as a citKsen^ and a creature tf Godj both parents Dtttirf 
ought to combine their joint wisdom, authority, and Sodetj. 
power, and each apart to employ those talents which i 
are the peculiar excellency and ornament of their re- 
spective sex. The lather ought to lay out and svpcrin^ 
tend their education, the mother to execute and ma- 
nage the detail of which she is capable. The former 
should direct the manly exerUon of the intellectual and 
moral powen of bis child. His imagination, and the 
manner of those exertions, are the peculiar province 
of the latter. The former should advise, protect, com- 
mand, and, >hy bis experience, masculine vigour, and 
that superior authority which is commonly ascribed 
to his sex, brace and strengthen bis pupil for active 
life, for gravity, integrity, and firmness in suffering. 

The business of tim latter is to bend and soften her 
male pupil, by the charms of her conversation, and 
the softness and decency of her manners, for social life, 
for politeness of taste, and the elegant decorums and 
enjoyments of humanity ; and to improve and refine 
the tenderness and modesty of her female pupil, and 
form her to all those mild domestic virtues which are 
the peculiar characteristics and ornaments of her sex : 

To conduct the opening minds of their sweet charge 
through the several periods of their progress, to as- 
sist them in each period, in throwing out the latent 
seeds of reason and ingenuity, and in gaining fre^h ac- 
cessions of light and virtue ; and at length « with all 
these advantages, to produce the young adventureix 
upon the great theatre of haman life, to play their 
several parts in the sight of their friends, of society, 
and mankind. 

Sect. IV. Herile and fertile Duty. 

14* 

In the natural course of human affairs, it must neces-TWpml 
sarily happen that some of mankind will live in plenty 
and opulence, and others be reduced to a state of in-”*™^ 
digence and poverty. The former need the labours 
of the latter, and the latter provision and support of 
the former. This mutual necessity is the foundation 
of that connexion, whether we call it moral or civile 
which snhsisto between masters and servants. He who 
feeds another has a right to some equivalent, the labour 
of him whom be maintains, and the fruits of it. AndiVcw^ 
be who labours for another has a right to expect 
be .should support him. But as the labours of a man of^ 
ordinary strength are certainly of greater value than 
mere food and clothing ; because they would actually 
produce more, even the maintenance of a family, were 
the labourer to employ them in bis own behalf ; there- 
fore be has an undoubted right to rate and dispose of 
his service for certain wages above mere maintenance ; 
and if be has incautiously disposed of it for the latter 
only, yet the contract being of the onerous kind, he 
may equitably claim a supply of that deficiency. If 
the service be specified, the servant is bound to that 
only ; if not, then be is to be constmed as bound only 
to such services as are consistent with the laws of jus- 
tice and humanity. By the voluntary servitude to 
which be subjects himself, be forfeits no rights bat such 
as are necessarily included in that servitude, sod is 
obnoxious to no punishment but such as a volontary 
failure in the service may be supposed reasonably to 
require. The offspring <f such saxants have a right to 
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hiiiei of that liberty which neither they nor their parents have 
iocicty forfeited. 

^ — As to those who, because of some heinous offence, 
^j.or for some notorious damage, for which they cannot 
-atoff n otherwise compensate, are condemned to perpetual ser- 
r«. vice, they do not, on that account, forfeit all the rights 
of men 5 but those, the lass of which is necessary to se- 
cure society against the like offences for the future, or 
to repair the damage they havedone. 
mscof regard to captives taken in war, it is barba- 

idTcs. rous and inhuman to make perpetual slaves of them, un- 
less some peculiar and aggiavated circumstances of 
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flame into the hearts of otliers, and raises correspond Duties of 
dent feelings there : friendship, love, good humour, Society, 
joy, spread through every feature, and particularly ’ - v" 
shoot from the eyes their softer and fiercer fires with 
an irresistible energy. And in like manner the oppo-* 
site passions of hatred, enmity, ill humour, melancholy, 
diffuse a sullen and saddening air over the face, and 
flashing from eye to lye, kindle a train of similar pas- 
sions. fiy these, and other admirable pieces of ma- 
chinery, men are formed for society and the delightful 
interchange of friendly sentiments and dutii s, to increase 
the happiness of others bv participation, and their own 



guilt have attended their hostility. The bulk of the 
sabjects of any government engaged in war may be 
fairly esteemed innocent enemies *, and therefore they 
have a right to that clemency which is consistent with 
the common safety of mankind, and the particular se- 
curity of that society against which they are engaged. 
lliODgh ordinary captives have a grant of their lives, 
yet to pay their liberty as an equivalent is much too 
high a price. There are other ways of acknowledging 
or returning the favour, than by surrendering what is 
Hthti. far dearer than life itself*. To those who, under pretext 
the necessities of commerce, drive the unnatural trade 
llib iii baigaining for human flesh, and consigning their in- 
nocent bat unfortunate fellow creatures to eternal ser- 
vitude and misery, we may address the words of a fine 
writer j Let avarice defend it as it will, there is an 
honest reluctance in humanity against buying and sell- 
ing, and regarding those of our own species as otir 
wealth and possessions.'* 



by rebound j and to diminish, by dividing, the common 
stock of their misery. 

The first emanations of the sonal principle beyond Duties ari- 
the bounds of a family lead us to form a nearer con- 
junction of friendship or good will with those who 
anywise connected with us by b/ooii or domestic al- 
liance, To them our aflcction does commonly exert 
itself in a greater or less degree, according to the 
nearness or distance of the relation. And this pro- 
portion is admirably suited to the extent of our powers 
and the indigence of our state for it is only within 
those lesser circles of consanguinity or alliance that 
the generality of mankind are able to display their 
abilities or henevi lerce, and consequently to uphold 
their connexion with society, and subserviency to a 
public interest. ITierefore it is our duty to regard 
these closer connexions as the next department to that 
of a faroily> in which nature has marked out for 11s a 
sphere of activity and usefulness \ and to cultivate the 
kind afiections which are the. cement of these, eudear- 



Sect. V. Social Duties of the private Kind. * 

Hitherto we have considered only the domestic eco- 
nomical duties, because these are first in the progress of 
nature. But as man passes beyond the little ciicle of 
a family, he forms connexions with relations, friend.% 
nei^hours, and others ; from whence results a new 
train of dnties of the more private social kind, as 
friendship, chastity, courtesy, good neighbourhood, 
charity, forgiveness, hospitality.** 

'sapti- Mnn is admirably formed for particular social at- 
iu so. tacbments and duties. There is a peculiar and strong 
^ propensity in his nature to be affected with the senti- 
ments and dispositions of others Men, like certain 
musical instruments, are set to- each other, so that the 
vibrations or notes excited in one raise correspondent 
notes and vibrations in the others. The impulses of 
pleasure or pain^jop or sorrow^ made on one mind, are 
by an instantaneous sympathy of nature communicated 
in some degree to all ^ especially when hearts are (as 
a humane writer expresses it) in unison of kindness ; 
the joy that vibrates in one communicates to the other 
also. We may add, that though joy thus imparted 
swells the harmony, yet grief vibrated to the heart of 
a friend, and rebounding from thence in sympathetic 
notes, melts as it were, and almost dies away. Ail 
the passions, but especially those of the social kind, 
are contagious \ and when the passions of one man 
nringle with those of another, they- increase and mul- 
^ply prodigiously. There is a most moving eloquence 
in the human countenance, air, voice and* gesture, 
wonderfully expressive of the most latent feelings and 
Ipssioiis of the soul, which darts them like a subtle 
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Frequcntljr the view of distinguishing moral 
tics in some of our acquaintance may give birth to^jj- 
that more noble connexion we call friendship, which 
is far superior to the alliances of consanguinity. For 
these are of a superficial, and often of a transitory na- 
ture, of which as they h«>ld more of instinct than of rect- 
son^ we cannot give such a rational account. But 
friendship derives all its strength and beauty, and the 
only* existence which is durable, from the qualities of 
the heart, or from virtuous and lovely dispositions. 

Or, should these be wanting, they or some shadow of 
them must be supposed presenL^Tberefore friendship 
may be described to be, ** The union of two souls by 
means of virtue^ the. common object and cement of 
their mutual aflfection.** Without virtue, or the sup- 
position of it, friendship is only a mercenary league, an 
alliance of interest, which must dissolve of course when 
that interest decays or subsists no longer. It is not so 
much any particular passion, as a composition of some 
of the noblest feelings and passions of the min<k Good 
sense^ % just taste and love of virtue^ a thorough candour 
and benignity of hearty or what we usually call a good 
temper j and a generous sympathy of sentiments and 
affections, are the necessary ingredients of this virtuous 
connexion. When it is grafted on esteem, strengthen- 
ed by habit, and mellowed by time, it yields Infinite 
pleasure, ever new and ever growings is a noble sup- 
port amidst the various trials and vicissitudes of life, and 
a high seasoning ta most of our other enjoyments.--- 
To form and cultivate virtuous friendship, must be 
very . improving to the temper, as its principal olject 
if virtue^ set off with all the allurement of countenance, 

air, 



Digitized by 



Google 




384 



MORAL PHILOSOPHY. 



Part 11. 



Duties of 
Society. 



» 4 * 

Its dalles. 



Lore and 
chastity. 



• Sec Sect 
ii. of this 
chapter. 



air, and manners, shining forth in the native graces 
of manly honest sentiments and affections, and ren- 
dered visible as it tvere to tlie friendly spectator in 
a conduct unaffectedly great and good y and as its 
principal exercises are the very ebergies of virtue, or 
its effect and emanations. So that uherever this 
amiable attachment prevails, it will exalt our admira- 
tion and attaclimeilt to virtue, and unless impeded in 
its course by unnatural prejudices, run out into a 
friendship to the human race. For as no one can 
merit, and none ou|rht to usurp, the sacred name of 
friend, who hates mankind ; so whoever truly loves 
iAem, possesses the most essential quality of a true 
friend. 

The duties of friendship are a mutual esteem of each 
other, un bribed by interest, and independent of it ; a 
generous confidence, as far distant from suspicion as 
4'rom reserve *, an inviolable harmony of sentiments and 
dispositions, of designs and. interests ) a fidelity unsha- 
ken by the changes of fortune ^ a constancy .unalterable 
4)y distauce of time or place ; a resignation of one^s per- 
sonal interest to those of one's friend, and a recipro- 
cal, unenvioQS, uni*eserved exchange of kind offices.— 
But, amidst all the exertions of this moral connexion, 
humane and generous as it is, we must remember that 
it operates within a narrow sphere, and its immediate 
operations respect only the individual ^ and therefore 
its particular impulses must still be subordinate to a 
more public interest, or be always directed and con- 
trolled by the more extensive connexions of our na- 
ture. 

When our friendship terminates on any of the other 
sex, in whom beauty or agreeablencss of person and 
external gracefulness of manners conspire to, express 
and heighten the moral charm of a tender honest heart, 
and sweet, ingenuous, modest temper, lighted up by 
good sense ; it generally grows into a more soft and 
endearing attachment. When this attachment is im- 
proved by a growing acqu.*iintance with the worth of 
its object is conducted by discretion, and issues at 
length, as it ought to do, in the moral connexion for- 
merly mentioned*, it becomes the source of many 
amiable duties, of a communication of passions and in- 
terests, of the roost refined decencies, and of a thou- 
sand nameless d^p-felt joys of reciprocal tenderness 
and love, flowing from every look, word, and action. 
Here friendship acts wkh double energy, and the ua- 
-ivral conspires with the moral charms to strengthen 
land seaure the love of virtue. As the delicate nature 
of female honour and decorum, and the inexpressible 
grace of a cliaste and modest behaviour are the surest 
and indeed the only means of kindling at first, and ever 
after of keeping alive, this tender and elegant flame, 
and of accomplishing the excellent ends designed by 
it 'y to attempt by fraud to violate one, or, under pre- 
tence of passion, to sully and corrupt the other, and, 
by so doing, to expose the too often credulous and un- 
guarded object, with a wanton cruelty, to the hatred 
'of her own . sex and the scorn of ours, and to the 
lowest infamy of both, is a conduct not only base and 
criminal, but inconsistent with that truly rational and 
refined enjoyment, the spirit and quintessence of which 
are derived from the bashful and sacred cbaims of vir- 
tue kept untainted, and therefore ever alluring to the 
lover’s heart. 



Courtesy^ good neighbourhood y affability y and the like Datboi 
duties, which are founded on our private social con- S«cit\y. 
uexions, are no less necessary and obligatory to crea- 
tures united to society, and suppoiting and 
ed by each other in a chain of mutual want and de-good 
pendence. They do not consist in a smooth address, ndchbov. 
an artificial or obsequious air, fawning adulations or^^^ 
a polite servility of manners ^ but in a just and mo- 
dest sense of our own dignity and that of others, 
and of the reverence due to mankind, especially to 
those who hold the higher links of the social chain \ 
in a discreet ^nd manly accommodation of ourselves 
to the foibles and humours of others ; in a strict ob- 
servance of the lilies of decorum and civility ; bat, 
above all, in a frank obliging carriage, and generous 
interchange of good deeds rather than words. Such s 
conduct is of gi-eat use and advantage, as it is an excel- 
lent security against injury, and the best claim and re- 
commendation to the esteem, civility, and universal re- 
spect of mankind. This inferior order of virtues unites 
the particular members of society more closely, and 
forms the lesser pillars of the civil fabric ^ which, in 
many instances, supply the unavoidable defects of laws, 
and maintain the harmony and decorum of social inter- \ 
course, where the more important and essential lines 
of virtue are wanting. ip 

Charily and forgiveness are truly amiable and use-Cbon, 
fill duties of the social kiod. There is a twofold di-^’^ 
stinction of rights commonly taken notice of by moral 
writers, viz. perfect and imperfect* To fulfil the for- 
mer, is necessary to the being aod suppdrt of society y 
to fulfil the latter, is a duty equally sacred and obliga- 
tory, and tends to the improvement and prosperity of 
society > but as the violation of them is not equally pre- 
judicial to the public good, the fulfilling them is not 
subjected to the cognizance of law, but left to the can- 
dour, humanity, and gratitude of individuals. Aod by 
this means ample scope is given to exercise all the ge- j I 
nerosity, and display the genuine merit and lustre of 
virtue. Thus the wants and misfortunes of others call 
for our charitable assistance and seasonable supplies. 

And the good man, unconstrained by law, and uncon- 
trolled by human authority, will dieerfiilly acknow- 
ledge ana generously satisfy this mournful and moving 
claim \ a claim supported by tbe sanction of heaves, 
of whose bounties he is honoured to be tbe gratefol 
trustee. If Ids own perfect rights ai*e invaded by the 
injustice of others, he will not therefore reject their 
imperfect right to pity and forgiveness, unless his gxanl 
of these should be inconsistent with the more exten- 
sive rights of society, or the public good. In that esse 
he will have recourse to public justice and the laws, 
and even then he will prosecute the injury with no un- 
necessary severity, but rather with mildness and hu- 
manity. .When the injury is merely personal, and of 
such a nature as to admit of alleviations, and tbe for- 
giveness of which would be attended with no worse 
consequences, especially of a public kind, the good 
man will generously forgive his offending brother. 

And It is bis duty to do so, and not to take private re- 
venge, or retaliate evil for evil. For though resent- 
ment of injury is a natural pwion, and implanted, as 
was observed f above, for wise and good ends; yet,f^^ 
considering the manifold partialities which most 
have for themselves, was every one to act as judge 
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iesof in Ills own cause, and to execute the seutence dicta- 
ted by his own resentment, it is but too evident that 
^ mankind would pass all bounds in their fury, and the 
last sufferer be provoked in his turn to make full re- 
prisals. So that evil, thus encountering with evil, 
would produce one continued series of violence and 
misery, and render society intolerable, if not imprac- 
ticable. Therefore, where the security of the indivi- 
dual, or the good of the public, does not require a 
proportionable retaliation, it is agreeable to the general 
law of benevolence, and to the particular end of the 
passion (which is to prevent injury and the misery oc- 
casioned by it), to forgive personal injuries, or not to 
return evil for evil, lliis duty is one of the noble re- 
finements which Christianity has made upon the gene- 
ral maxims and practice of mankind, and enforced, 
with a peculiar strength and beauty, by sanctions no 
less alluring than awfiil. And indeed the practice of it 
is generally its own reward •y by expelling from the mind 
the most dreadful intruders upon its repose, those ran- 
corous passions which are begot and nursed by resent- 
ment, and by disarming and even subduing every enemy 
one has, except such as have nothing left of men but the 
outward form. 

The most enlarged and humane connexion of the 
private kind seems^ to be the hospitable alliance, from 
which Bow the amiable and disinterested duties we 
owe to strangers. If the exercise of passions of the 
most private and instinctive kind is beheld with moral 
approbation and delight, how lovely and venerable 
must those appear which result fi*om a calm philan- 
thropy, are founded in the common nghts and con- 
nexions of society, and embrace men, not of a par- 
ticular sect, party, or nation, hut all in general without 
distinction, and without any of the little partialities of 
self-love. 

SzcT. VI. Social Duties of the Commercial Kind* 

The next order of connexions are those which arise 
^ from the wants and weakness of mankind, and from the 
various circumstances in which their different situations 
place them. These we may call commercial connexions, 
and the duties which result from them commercial du- 
ties, as justice^ fair-dcalingy sincerity y fidelity to conu 
pacts, and the like. 

Though nature is perfect in all her works, yet she 
has observed a manifest and eminent distinction among 
them. To all such as lie beyond the reach of human 
skill and power, and are properly of her own depart- 
ment, she has given the finishing hand. These man 
may design after and imitate, but be can never rival 
them, nor add to their beauty or perfection. Such are 
the forms and structure of vegetables, animals, and 
many of their productions, as the honey comb, the 
spider’s web, and the like. There are others of her 
works which she has of design left unfinished, as it 
were, in order to exercise the ingenuity and power 
of man. She has presented to him a rich profusion of 
materials of every kind for his conveniency and use j 
l>ut they are rude and unpolished, or not to he como 
at without art and labour. These therefore he must 
^pply, in order to adapt them to his use, and to enjoy 
them in perfection. Thus nature hath given him an 
infinite variety of herbs, grains, fossils, minerals, woods, 
Vox. XlV. Part I. f 



water, earth, air, and a thousand other erode mate- poties of 
rials, to snpply his numerous wants. But be munt sow. Society, 
plilnt, dig, refine, polish, build, and, in short, manA - * 
facture the various produce of nature, in order to 
obtain even the necessaries, and much more tlie 
Gonveniencies and elegancies of life. These then 
are the price of his lal^ur and industry, and, without 
that, nature will sell him nothing. But as the wants 
of mankind are many, and the single strength of indi- 
viduals small, they could hardly find the necessaries, 
and much less the conveniencies of life, without unit- 
ing their ingenuity and strength in acquiring these, and 
without a mutual intercourse of good offices. Some 
men are better formed for some kinds of ingenuity 
and labour, and others for other kinds •, and differ- 
ent soils and climates are enriched with different pro- 
ductions so that men, by exchanging the produce of 
their respective labours, and supplying the wants of 
one country with the superfluities of another, do in 
effect diminish the labours of each, and increase the 
abundance of all. This is the foundation of all com- 
merce, or exchange of commodities and goods, one 
with another; in order to facilitate which, men 
have contrived different species of coin, or money, as 
a common standard by which to estimate the com- 
parative values of their respective goods. But to 
render commerce sure and eSectu2\, justice, Jhir-deal- 
i/ig, sincerity, and fidelity to compacts, are absolutely 
necessary. 

Justice or fair-dealing, or, in other words, a dls- juxtice ; 
position to treat others as we would be treated by 
them, is a virtue of the first importance, and insepa- 
rable from the virtuous character. It is the cement of 
society, or that pervading spirit which connects its 
members, inspires its various relations, and maintains 
the order and snbordinatlon of each part of the whole. 

Without it, society would become a den of thieves and 
banditti, hating and bated, devouring and devoured, by 
one another. 

And here it may be proper to take a view of Mr 
Hume’s supposed case of the sensible knave and the 
worthless miser (N^ 16), and consider what would be 
the duty of the former according to the theory of those 
moralists who bold the will of God to be the criterion 
or rule, and everlasting happiness the motive of human 
virtue. 1^5 

It has been already observed, and the truth of the universally 
observation cannot be controverted, that, by secretly ®; 
purloining from the coffers of a miser, part of 
gold which there lies useless, a man might in parti- bold 
cular circumstances promote the good of society, the wiU of 
without doin^ any injury to a single individual : and^®** 
it was hence inferred, that, in such circumstances, in 
would be no duty to abstain from theft, were local 
lity arising firom particular consequences the real crite- 
rion or standard of justice. Very different, however, 
is the conclusion which must be drawn by those who 
consider the natural tendency of actions, if universally 
performed, as the criterion of their merit or demerit, 
in the sight of God. Such philosophers attend, not 
to the particular coasequence^ of a single action in 
an^ ^ven case, but to the general consequences of the 
principle from which it fluids, if that principle were 
universally adopted. You cannot (say they) perinii 
one action and forbid another, without allowing a dif- 
3 C ference 
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BotiMor ference between them. Tbe same tort oi actions, 
Society, therefore, most be generally permitted or generally 
forbidden. But were every mao allowed to ascertain 
for himself the circumstances in wbicb the good of so- 
ciety would be promoted, by secretly abet^ting the 
superfluous wealth of a worthless miser, it is plain that 
no property could be secure \ that all incitements to 
indwtry would be at once removed \ and that, what- 
ever might be the immediate consequences of any /Mir- 
ticuktr theft ^ the genered and necessary consequences of 
the principle hy which it was authorized must soon 
prove fatal. Were one man to purloin part of the 
riches of a real miser, and to consider bis conduct as 
vindicated by bb intention to employ those riches in 
acts of generosity, another might ^ the same sort of 
casuistry think himself authorized to i^^pnate to 
himself part of bb wealthy and thns theft would 
spread through all orders of men, till society were dis- 
solved into separate, hostile, and savage fsniilies, mn- 
toally dreading and shunniim each other. Tbe general 
consequences, therefore, of encroaching upon private 
property tend evidently and violently to univeri»al mi- 
soiy. 

Od die other hand, indeed, the particular and im- 
mediate consequences of that principle which considers 
every man’s property as sacr^ may in some cases, 
stich as that soppos^ be ifi a small degree injurtons 
to a few families ki the neighbourhood of tbe miser 
and the knave. But that injury can never he of long 
duration \ and b b infinitely more than counterbalan- 
ced by the general ^d consequences of the principle 
fiwm which it accidentally results \ for these conse- 
quences extend to all nations and to all ages. With- 
out a sacred regard to property/ diere could neither 
be arts nor industry nor confidence among men, and 
happiness would be for ever banbbod from nhb world. 
But tbe commcmication of happiness being the end 
which God had in vbw when be created tlie world, 
and all men standing in the same relation to him, it is 
impossihle to suppose that he does not approve, and will 
not nllimatcly reward, those volantarr actions of which 
the natural tendency b to increase sum of human 
happiness; or that be does not disapprove, and will 
not nllimately punbh, those which naturally tend to 
aggravate human misery. Tbe conclusion b, that a 
strict adherence to the principle of justice is universal- 
ly, and in all posscble cnemnstanees, a duty from which 
we cannot deviate without offending our Creator, and 
ultimately bringing misery upon onrselvet. 

Sincti'ity^ or veracityy in ovr words and actions, b 
another virtue or duty of great importance to soeietf, 
being one of tbe great bands of mutual intercourse, 
and the foundation of mutual trust. Without it, so- 
ciety would be the dominion of mistrust, jealousy, and 
fraud, and conversation a traffic of lies and dissimnla- 
tion. It includes in it a conformity of our words 
with our sentiments, a correspondence between our 
actions and dispositions, a strict regard to truth, and an 
irreconcilable aldiorrence of falsehood. It does not 
indeed require, that we expose our sentiments indb- 
creetly, or tell all the truth in every ease ; but certainly 
it does not and cannot admit the least violation of 
truth OT contradiction to our sentiments. For if these 
hounds are once passed, no possible limit can be assigned 
wLexu the vioktio n sh^ stop, and Bo^pretenee of pri- 
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rate or public good can possibly counterbalance tbe ill 
consequences of such a violation. Sockt^. 

Fidelity to promises^ compacts^ and engagem^s^ is 
likewise a doty of such importance to the security of 
commerce and interchange oi benevolence among 
kind, that society would soon grow intolerable witb-conpad^ 
out the strict obwrvance of it. Hobbes, and others &c. 
who follow the same track, have taken a wonderfbl 
deal of pains to puzzle this subject, and to make all 
the virtues of tbb sort merely artificial^ and not at all 
obligatory^ antecedent to human conventions. No 
doubt compacts suppose people w1h> make them \ and 
promises persons to whom they are made ; aud there- 
fore both suppose some society, more or less, between 
those who enter into those mutual engagements. But 
b not a compact or promise binding, till men have 
a^ye^ that tlky shall be binding ? or are they only 
binding, becanse h is our interest to be bound by ihetn, 
or to folfil them ? Do not we highly approve the mao 
who fulfils them, even though they should prove to be 
i^inst hb interest ? and do not we condemn bim as 
a knave who violates them on that account ? A promise 
b a voluntary declaration by words, or by an action | 
equally significant, of our resolution to do sometbmg 
in behalf of another, or for his service. When it is 
made, the person who' makes it is by all supposed un- 
der an obligation to perform it. And he to wliom it 
is made may demand the performance as his riglit. 

That perception of obligation is a simple idea, and k 
on the same footing as our other moral perceptioo-s 
which may be described by instances, but cannot be 
defined. Whether wc have a perception of such ob- 
ligation quite dbtinct from the interest, either public 
or private, that may accompany the fulfilment of it, 
must be referred to the conscience of every indiri- 
dual. And whether the mere sense of that oUigatioo, 
apart from its epneomitants, is net a sufficient induce- 
meet or motive to keep one’s promise, without having 
recourse to any selfish principle of our nature, must 
be likewise appealed to the conscience of every honest 
man. 

It may, however, be not improper to remark, 
in this, as in all other instances, our chief good is^^ 
combined with our duty. “ Men act from expccta-^jJ3 
tion. Expectation b in most cases determined by tbCaftW^ 
assurances and engagements which we receive fixHSdthi 
others. If no dependence could be placed upon tbesenl*^ 
assurances, it would be impossible to know what judge- 
ment to form of many future events, or how to regu- 
late our conduct with respect to them. Confidence, 
therefore, in promises, is essential to the intercourse of 
human life, because without it, the greatest part of oor 
conduct would proceed upon chance. But there could 
be no confidence in promises, if men were not obliged 
to perform them. Those, therefore, who aUow net 
to tbe perceptions of the moral sense all that autho- 
rity which we attribute to them, must still admit the 
obligation to perform promises ; because such perform- 
ance may be shown to be agreeable to tbe will of Go4 
infthe very same manner in which, upon their prinei- 
pies, we have shown tbe uaifoim practice of justice to 
be so. 

Fair dealing and fidelity to compacts require tbit we Vbtdi 
take no advantage of the ignorance, passion, j 

pacity of others, from whatever cause that bcap^ty***^ 

arises; 
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sof arises that we be explicit and candid In making 
if. bargains, just and faithful in fulfilling our part of them. 
^ And if the other party violates his en^gemenU, re- 
dress is^o be sought from the laws, or from those who 
are Intrusted with the execution of them* In fine, the 
rmnnKrctal virtues ami duties require that we not only 
do not Invade, but maintain the rights of others 
that we be fair and impartial in transferring, bartering, 
or exchanging property, whether In goods or service ; 
and be inviolably faithful to our word and our en- 
gagements, where the matter of them is not crimi- 
nal and where they are not extorted by force. See 
Promise. 

Sect. VII. Social Duties of the PoLiTiCAf. Kind, 

We are now arrived at the last and highest order of 
duties respec^ng society, which result from the exer- 
cise of the most generous and herbic aflFectkms, and are 
founded on our nx>st enlarged connexions, 
j The social principle in man is of such an expansive 
nature, that it cannot be confined within the circuit 
of a family, of friends, or a neighbourhood \ it spreads 
into wider systen^s, and draws men into larger confe- 
deracies, communities, and commonwealths. It is In 
those only that the higher powers of our nature attain 
the highest improvement and perfection of which they 
arc capable. These principles hardly find objects in 
the solitary state of nature. There i‘he principle of 
action rises no higher at fartliest than natural affiriion 
towards one^s offspring. There personal or family 
wants entirely engross the creatoress attention and la- 
bour, and allow no leisure, or if they did, no exer- 
cise for views and affections of a more enlaiged kind. 
In solitude all are employed in the same way, in pro- 
viding for the animal life. And even after their ut- 
most labour and care, single and unaided by the in- 
dustry of others, they find bnt a sorry supply of their 
wants, and a feeble precarions seenrity against dan- 
gers from wiM beasts \ from inclement skies and sea- 
sons ; from tlie mistakes or petulant passions of their 
fellow creatures 5 from their preference of themselves 

theii* neighbours \ and from all ibe little exorbi- 
tancies of self-love. But in society^ the mutual aids 
which men give and receive shorten the labours of 
each, and the combined strength and reason of Indivi- 
duals give security and protection to the whole body* 
There is both a variety and subordination of genius 
among mankind. 8oma are formed to lead and direct 
others, to contrive plans of happiness for individuals 
and of government for communities, to take in a pu- 
blic interest, invent laws and arts, and superintend 
their execution, and, in short, to refine and civilixe 
human life. Others, who have no such good beads, 
may have as honest hearts, a truly public spirit, love 
of liberty, hatred of corruption and tyranny, a gene- 
rous submission to laws, order, and public institntions, 
and an extensive philanthropy. And others, who 
have none of those capacities either of heart or bead, 
may be well formed for manual exercise and bodily 
laboor. The former of these principles have no scope 
in solitude, where a man*s theugbts and concerns do 
all either centre in himself or extend no farther than 
a family ^ into which little circle all the duty and vir- 
tue of the solkaiy mortal is crowded* But society 



finds proper objects and exercises for every genius, r>„ilc< of 
and Uie noblest objects and exercises for the noblest Sociitv. 
geniuses, and for the highest principles in the human 
constitution*, particularly for that warmest and most 
divine passion which God hath kindled in our bosoms, 
the inclination of doing good, and reverencing our 
nature^ which may find here both employment and 
the most exquisite satisfaction. In society, a man has 
not only more leisure, but better opportunities, of ap- 
plying his talents with much ^cater perfection and 
success, especially as he is furnished with the joint ad- 
vice and assistance of his fellow creatures, who are 
now more closely united one with the other, and sus- 
tain a common relation to the same moral system or 
community. This* then is an object proportioned to 
his most enlarged social affections ^ and in serving it 
be finds scope for the exercise and refinement of his 
highest intellectual and moral powers. Therefore so- 
ciety ^ or a state of civil govemmefit^ rests on these two 
principal pillars, That in it we find security against 
those evils which are unavoidable in solitnde, — and 
obtain those goods, some of which cannot be obtain- 
ed at all, and others not so well, in that state whcie 
men depend solely on their individual sagacity and it>- 
Austry.^ 

From this short detail it appears, that man is a so- 
cial creature, and formed for a social state \ and that 
society^ being adapted to the higher principles and 
destinations of his nature, must of necessity be his na- 
tural state* 

The duties suited to that state, and resulting from PoHUchI 
those principles and destinations, or, in other words;, duties, 
from onr social passions and social connexions, or re- 
lation to a pnblic system, are, love of our country^ 
resignation and obedience to the laws, public spirit, love 
of liberty, sacrifice of life and all to the public, and the 
l ^ e . ,63 

Love of our country, is one of the noblest passions Love of 
that can warm and animate the human breast. It in-®**c’s cona- 
eludes all the limited and particular affections to our 
parents, friends, neighbours, fellow citizens, country- 
men. It ought to direct and limit our more confined 
and partial actions within their proper and natural 
hounds, and never let them encroach on those sacred 
and first regards we owe to the great public to which 
we belong. Were we solitary creatures, detached 
from the rest of maDkind, and without any capacity 
of comprehending a public interest^' or without affec- 
tions leading ns to desire and pursue it, it would not 
be our duty to mind it, nor criminal to neglect it. But 
as we are parts of the public system, and are not only 
capable of taking in large views of its interests, but by 
the strongest affections connected with it, and prompt- 
ed to take a share of its concerns, wc are under the 
roost sacred ties to prosecute its security and wclfiire 
with the utmost ardour, especially in times of public 
trial. This lotfc of our country does not import an at- 
tachment to any particular soil, climate, or spot of 
earth, where perhaps we first drew bur breath, though 
those natural ideas are often associated with the moral 
ones, and, like external signs or symbols, help to as- 
certain and bind them \ bnt it imports an affection to 
that moral system, or community, which is governed 
by the same laws and magistrates, and whose several 
parts are variously coonacted one with the other, and 
3 C 2 all 
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Duties of all suited upon the bottom of a common interest. , Per- 
Society, haps indeed every member of the community cannot 
* comprehend so large an object, especially if it extends 
through large provinces, and over vast ti'acts of land : 
and still less can be form such an idea, if there is no 
public^ i. e. if all are subject to the caprice and unli- 
mited will of one man \ hut the preference the gene- 
rality show to their native country, the concern and 
longing after it which they express when they have 
been long absent from it \ the labours they undertake 
and sui!\;rings they endure to save or serve it, and 
the peculiar attachment they have to their country- 
men, evidently demonstrate that the passiou is naiu- 
raly and never fails to exert itself when it is fairly dis- 
engaged from foreign clogs, and i.s directed to its pro- 
per object. Wherever it prevails in its genuine vigour 
and extent, it swallows up all sordid and selfish regards % 
it conquers the love of eaae^ potver^ pleasure^ and 
wealth i nay, when the amiable partialities friend- 
ahip^ gratitude^ private affection^ or regards to a fami- 
ly y come in competition with it, it will teach us bravely 
to sacrifice all, in order to maintain the rights, ami 
promote or defend the honour and happiness, of our 
country. 

Resignation and obedience to the laws and orders of 
the society to which we belong, are political duties 
necessary to its very being and security, without which 
degenerate into a state of licentiousness and 
anarchy. The welfare, nay, the nature of civil so* 
ciety, requires, that there should be a subordination of 
orders, or diversity of ranks and conditions in it 
that certain men, or orders of men, be appointed to 
superintend and manage such aflfairs as concern the 
public safety and happiness*, — that all have their par- 
ticular provinces assigned them j that such a subordi- 
nation be settled among them as none of them may 
interfere with another \ and finally, that certain rules 
or common measures of action be agreed on, by which 
each is to discharge bis respective duty to govern or 
be governed, and all may concur in securing the order, 
and promoting the felicity, of' the whole political 
body. Those rules of action are the laws of the com- 
munity \ aud tliose difierent orders are the several of- 
ficers or magistrates appointed by the public to explain 
them, aud superintend or assist in their execution. In 
consequence of this settlement of things, it is the dut^ 
of each individual to obey the laws enacted ; to submit 
to the executors of them with all due deference and 
homage, according to their respective ranks and dig- 
nity, as to the keepers of the public peace, and the 
guardians of public liberty \ to maintain his own rank, 
and perform the functions of bis own station, with di- 
llgeoce, fidelity, and incorruption. Tlic superiority 
of the higher orders, or the authority with which the 
state has invested them, entitle them, especially if they 
employ their authority well, to the obedience and sub- 
mission of the loweTy and to a proportionable honour 
aud respect from all. The subordination of the lower 
ranks claims protection, defence, and security from 
the higher. And the laws, being superior to all, re- 
quire the obedience aud submission of all, being the 
last resort, beyond which there is no decision or ap- 
peal. 

Public spirit, heroic sseal, love of liberty, and the 
other political duties, do, above all others, recommend 
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those who practise them to the admiration and be- ihties»f 
mage of mankind ; because, as they are the o&pring bocirty 
of the noblest minds, sp are they the parents of the 
greatest blessing to society. Yet, exalted as they 
It is only in equal and governments where 
cau be exercised and have their due effect \ for there 
only does a true public spirit prevail, and there only « 
is the public good made the standard of the civil con-^ 
stitntion. As the end of society is the common inte- 
rest and welfare of the people associated, this end must 
of necessity be the supreme law, or common standard, by 
which the particular rules of action of the sevenl 
members of the society towards each other are to be 
regulated. But a common interest can be no other thtn 
that which is the result of the common reason or cm- 
mon feelings of all. Private men, or a particuhir or- 
der of men, have interests and feelings peculiar to 
themselves, and of which they may be good judges^ 
but these may be separate from, and often contrary to, 
the interests and feelings of the rest of the society \ 
and therefore they can have no right to make, and 
much less to impose, laws on their fellow citizens, in- 
consistent with, and opposite to, those interests and 
those feelings. Thei^fore, a society, a government, or 
real public, tmly worthy the name, and not a confe- 
deracy of l^nditti, a clan of lawless savages, or a band 
of slaves under the whip of a master, 'must be such a 
one as consists of freemen, choosing or consenting to 
laws themselves \ or, since it often happens that they 
cannot assemble and act in a collective body, delega- 
ting a sufficient number of representatives, i. e. such 
a number as shall most fully comprehend, and roost e- 
qually represent, their common feelings and commoninte^ 
rests, to digest and vote laws for the conduct and con- 
troul of tl^ whole body, the most agreeable to those 
common feelings and common interests. 

A society thus constituted by common reason, andP»ia4 
formed on the plan of a common interest, becomes iin-^T 
mediately an object of public attention, public venesa-j^ 
tion, public obedience, a public and inviolable attacb- 
' luent, which ought neither to be seduced by bribes, 
nor awed by terrors \ an object, in fine, of all those 
extensive and important duties which arise from so glo- 
rious a confederacy. To watch over such a system ; 
to contribute all be can to promote its good by hb 
reason, his ingenuity, bis strength, and every other 
ability, whether natural or acquired; to resik, aod, 
to the utmost of bis power, defeat every encroacbmeot 
upon it, whether carried on by a secret coiruptloo or 
open violence ; and to sacrifice his ease, bis wealth, hb 
power, nay life itself, and, what is dearer, still, bis &• 
roily and mends, to defend or save it, is the duty, the 
honour, the interest, and the happiness of every citi- 
zen ; it will make him venerable and beloved while be 
lives, be lamented and honoured if be fails in so glori- 
ous a cause, and transmit his name with immortal re- 
nown to the latest posterity. 1 ;; 

As the Pkople are the fountain of power and twof 
thority, the original seat of majesty, the authors 
laws, and tbe creators of officers to execute them ; if 
they shall find the power they have conferred abused 
by their trustees, their majesty violated by tyranuy or 
h^ usurpation, their authority prostituted to support 
violence or screen corruption, the laws grown perm* 
cious through accidents, unforeseen or unavoidable, or 

rendered 
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rendered ineiTectual through tho SiiHdelity and corrup- 
od. tion of the executors of them \ then It is their right, 
and what is their right is their duty, to resume that 
delegated power, and call th^ir trustees to an account \ 
to resist the usurpation, and extirpate the tyranny *, to 
restore their sullied majesty and prostituted authority ; 
to suspend, alter, or abrogate thoOe laws, and punish 
their unfaithful and corrupt officers. Nor is it the duty 
only of the united body ; but every member of it ought, 
according to his respective rank, power, and weight in 
the commnnity, to concur in advancing and supporting 
these glorious designs. 

Resistance, therefore, being undoubtedly lawful in 
extraordinary emergencies, the question, among good 
reasoners, can only be with regard to the degree of 
necessity which can justify resistance, and render it ex- 
pedient or commendable. And here we must acknow- 
^ ledge, that, with Mr Hume we shall always in- 
^ dine to their side that draw the bond of allegiance 
very close, and who consider an infringement of it as 
the last refuge in desperate cases, when the public is 
in the highest danger from violence and tyranny. For 
besides the mischiefs of a civil war, which commonly 
attends insurrection, it is certain, that where a dispo- 
sition to rebellion appears among any people, it is one 
chief cause of tyranny in the rulers, and forces them 
into many violent measures, which, had every one been 
inclined to snbroission and obedience, they would never 
have embraced. Thus the tyrannicide^ or assassination 
approved of by ancient maxims, instead of keeping 
tyrants and usurpers in awe, made them ten times more 
. fierce and unrelenting ^ and is now justly abolished on 
that account by the laws of nations, and nniversall^ con- 
demned, as a base and treacherous method of bringing 
to justice those disturbers of society.” 

Chap. IV. Duty to God- 
n ^ 

^ Of all the relatwns which the human mind sustains, 
that which subsists between the Creator and his erea^ 
ture$^ the supreme Lawgiver bis eubjects^ is the 
higfai^ and the best. This relation arises from the no- 
turf of a creature in general, and the constitution of 
the human mind in particular \ the noblest powers and 
afiections of which point to an universal Mind, and 
would be imperfect and abortive without such a Erec- 
tion. How lame then must that system of morals be, 
which leaves a Deity out of the qoestioo ! How dis- 
ip coosolate, and how destitute of its firmest support ! 

^ It does not appear, from any true history or expe- 
^ rience of the miud^s progress, that any man, by any 
formal deduction of his discursive power, ever reason- 
ed himself into the belief of a God. Whether such a 
belief is only some natural anticipation of sonl, or is 
derived from father to son, and from one man to ano- 
ther, in the way of tradition^ or is suggested to ns in 
consequence of an immutable law of our naturej on be- 
holEng the angiist aspect and beautiful order of the 
universe, we will not pretend to determine. What 
seems most agreeable to experience is, that a sense of 
its beauty and grandeur^ and the admirable fitness of one 
thing to another in its vast apparatus, leads the mind 
necessarily and unavoidably to a perception of a design^ 
or of a designing cause, the origin of all, by a progress 
as simple and natural as that by which a beautiful pw^ 



tare or a fine building suggests to us tlie idea of an cn- p„ty to 
ccllcnt artist. For it seems to hold universally true, that God, 
wherever we discern a tendency or co-opaution of things * » 

towards a certain end, or producing a common effect, 
there, by a necessary law of association, we apprehend 
design, a designing energy or cause • No matter whether 
the objects are natural or artificial, still that suggestion 
is unavoidable, and the connexion between the ^cct and 
its adequate cause obtrudes itself on the mind, and it 
requires no nice search or elaborate deduction of reason 
to trace or prove that connexion. We are particu- 
larly satisfied of its troth in the subject before us by a 
kind of direct intuition ; and we do not seem to attend 
to the maxim we learn in schools, lliat there cannot 
be an infinite series of causes and effects, producing 
and produced by one another.” That maxim is fami- 
liar only to metaphysicians •, but all men of sonod un- 
derstanding are led to believe the existence of a God. 

W^e are conscious of our existence, of thought, stniitfiL ?it, 
and passion, and sensible withal that the^e came net of 
ourselves^ therefore we immediately recognr/.e a pui\/Lt 
mind, an original intelligence, from whom we borrowed 
those little portions of thou^it and activity. And 
while we not only feel kind afiections in ourselves, and 
discover tbenv in others, but likewise behold round us 
such a number and variety of creatures, endued witb 
natures nicely adjusted to their several stations and 
economies, supporting and supported by each other, 
and all sustained by a common order of things, and shar- 
ing different degrees of happiness according to their 
respective capacities, We are naturally and necessarily 
led np to the Father of such a numerous offspring, the 
fountain of such wide-spread happiness. As we con- 
ceive this Being before all, above all, and greater than 
all, we naturally, and without reasoning, ascribe to 
him every kind of perfection, wisdom, power, and 
goodness without bounds, existing through all time, 170 
and pervading all space. We apply to him those glo- 
rious epithets of our Creator, Preserver, Benefactor, the 
supreme Lord and Lawgiver of the whole society of ra- 
tional and intelligent creatures. Not only the imper- 
fections and wants of our being and condition, but 
some of the noblest instincts and affections of our 
minds, connect us with this great and universal nature. 

The mind, in its progress from object to object, from 
one character and prospect of beauty to another, finds 
some blemish or deficiency in each, and soon exhausts 
of grows weary and dissatisfied with its subject ^ it 
sees DO character of excellency among men equal to 
tfaa# pitch of esteem which it is capable of exerting j 
no object within the compass of human things ade- 
quate to the strength of its affection : nor can it stay 
anywhere in this self-expansive progress, or find repose 
after its highest flights, till it arrives at a Being of 
unbounded greatness and worth, on whom it may em- 
ploy its sublimest powers without exhausting the sub- 
ject, and give scope to the utmost force and fulness of 
its love without satiety or disgust. So that the nature 
of this Being corresponds to the nature of man ; nor 
can his intelligent and moral powers obtain their entire 
end, but on the supposition of such a Being, and with- 
out a real sympathy and communication with him. 

The native propensity of the mind to reverence what- 
ever is great and wonderful in nature, finds a proper 
object of homage in him who spread out the heavens 
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Dtity to and the carib, and wbo sustains and governs tlic whole 
God. of things. The admiration of beauty, the love of or- 
» der, and tlie complacency v.e feel in goodness, must rise 
to the highest pitch, and attain the full vigour and joy 
of their operations, when they unite in him who is tho 
17 1 . sum and source of all perfection. 

Immorality It is evident from the slightest survey of morals, 
of impiety, |,Q^y punctual soever one may be in performing 
the duties which result from our relations to mankind, 
yet to be quite deficient iu performing those which 
arise from our relation to the Almighty^ must argue a 
strange perversion of reason or depravity of heart. If 
imperfect degrees of worth attract our veneration, and 
if the want of it would imply an insensibility, or, 
which is worse, an aversion to merit, what lameness 
of affection or immorality of character must it be to 
be unaffected with, and much more to be ill-affected 
to, a Being of superlative worth ! To love society, or 
particular members of it, and yet to have no sense of 
our connexion with its Head, no affection to our com- 
mon Parent and Benefactor; to be concerned about 
the approbation or censure of our fellow creatures, and 
yet to feel nothing of this kind towards him who sees 
and weighs our actions with unerring wisdom and 
justice, and can fully reward or punish them, betrays 
equal madness and partiality of mind. It is plain, 
therefore, beyond all doubt, that some regards are due 
to the great Father of all, iu whom every lovely and 
adorable quality combines to inspire veneration and 
homage. 

Right opi- observed already, that our affections 

iiioni of depend on our opinions of their objects, and generally 

God. keep pace with them, it must be of the highest im- 

portance, and seems to be among the first duties we 
owe to the Author of our being, to form the least 
imperfect, since we cannot form perfect, conceptions 
of his character and administration^*^ For such concep- 
tions^ thoroughly imbibed, will render our religion ra- 
tional, and our disj^sitiom refined. If our opinions are 
diminutive and distorted, our religion will be super- 
stitious, and our temper abject. Thus, if we ascribe 
to the Deity that false majesty wliich consists in the 
unbenevolent and sullen exercise of mere will or power ^ 
or suppose him to delight in the prostrations of servile 
fear, or as servile praise, he will be worshipped with 
mean adulation and a profusion of compliments. Far- 
ther, If he be looked upon as a stem and implacable 
Being, delighting in vengeance, be will be adored with 
pompous offerings, sacrifices, or whatever else may be 
thought proper to soothe and mollify him. Bu| if 
wc believe perfect goodness to be the character of the 
supreme Being, and that he loves those most who re- 
semble him most, the woi-ship paid him will be rational 
and sublime, and his wy>rshippers will seek to please 
^ him by imitating that goodness which they adore. 
Rational foundation then of all true religion, is a raftono/ 

faith. faiths And of a rational faith these seem to be the 
chief articles, to believe, ** that an infinite all-perfect 
Mind exists, who has no opposite nor any separate in- 
terest from that of his creatures : that be superintends 
and governs all creatures^ and things ; — that bis good- 
ness extends to all his creatures, Jn different degrees 
indeed, according to their respective natures, hut with- 
^out any partiality or envy that he does ever^ thing 
for the Iwst, or in a subserviency to the perfection and 
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happiness of the whole; particularly that he directs 
and governs the affairs of men, inspects their actioiu, God 
distinguishes the good from tlie Azr/, loves and befriends ' 
the former, is displeased with and pities the latter in 
this world, and will according to their respective de- 
serts reward one and punish the other in the next 
that,* ill fine, he is always carrying on a scheme of vir- 
tue and happiness through au unlimited duration ; and 
is ever guiding tlie universe, through its successive 
stages and periods, to higher degrees of perfection and 
felicity.” This is true Theism^ the glorious schcnie 
of divine faith ; a sclieme exhibited in all the works 
of God, and executed tiirough his whole admioi»tn< 
tion. 

This faith, well founded and deeply felt, is nearly Monlkj « 
connected with a true moral taste ^ and bath a powerful 
efficacy on the temper and manners of the theist. He 
who admires goodness in others, and delights in tbe 
practice of it, must he conscious of a reigning order 
within, a rectitude and candour of heart, which dis- 
poses him to entertain favourable apprehensions of men, 
and, from an impartial survey of things, to presume 
4 hat good order good meaning prevail in the universe; 

and if good meaning and good order, then an order- 
ings an intending minds who is no enemy, uo tyrant (0 
his creatures, hut a friendy a benefactors an indul^cst 
sovereign^ On tbe other hand, a had man, having no- 
thing goodly or generous to contemplate withiuy no right 
intentions, nor honesty of heart, saspects every person**^ 
and every thing ; and, beholding nature thnni^ the 
gloom of a selfish and guilty mind, is either averse to 
Uie belief of a reigning order, or, if he cannot suppress 
the unronquerahle anticipations of a governing mind, 
be is prone to tarnish the beauty of nature, and to im- 
pute malevolence, or blindness and impotence at least, | 

to the Sovereign Ruler. He turns the universe into | 

a forlorn and horrid waste, and transfers his own cha- 
racter to the Deity, by ascribing to him that uncom- 1 
municative grandeur, that arbitrary or revengeful spi- 
rit, which be affects or admires in himself. As such | 
a temper of mind naturally leads to atheism^ qi’ to a nf- 
perstition fully as had ; therefore, as far as that temper de- 
pends on tbe unhappy creature on whom it prevails, the 
propensity to atheism or superstition consequent thereto 
must be immoral. Farther, If it be true that tbe belief 
or sense of a Deity is natural to the mind, and tbe evi- . 
dence of his existence reflected from his works so full as 
to strike even the most superficial observer with convic- 
tion, then the supplanting or corrupting that sense, or 
the want of due attention to that evidence, and, in con- 
sequence of both, a supine ignorance or affected unbe- 
lief of a Deity, must argue a bad temper or an inunoial 
turn of mind. In die case of inyincible ignorance, or a 
very bad education, though nothing can be concluded 
directly against the character ; yet whenever ill passions 
and habits pervert the judgment, and by perverting the 
judgment terminate in atheism, then the case becomes 
plainly criminal. 

But let casuists determine this as they will, a trucivc^*- 
faith in the divine character and adimnistration is go-ae^^ 
nerally the consequence of a virtuous state of nund-tbo^ ^ 
The man who is truly and habitually good, feels the"^ 
love of orders of beautps goodness, in tbe strongest 
degree ; and therefore cannot be insensible to those ema- 
nations of them which appear in all the works of God, 

SOT 
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Doty to nor help loving their supreme source and model. He 
God. cannot but think, that he who lias poured such beauty 
^v~^and goodness over all his works, must himself delight in 
beauty and goodness, and what he delights in must be 
both amiable and happy* Some indeed there are, and 
it is pity there should be any such, who, tbrougli the 
unhappy influence of a wrong education, have entertain- 
eddark and unfriendly thoughts of the Deity and his ad- 
ministration, though otherwise of avirtuous temper them- 
selves. However, it must be acknowledged, that such 
sentiments Iiave, for the most part, a bad eflfect on the 
temper ; and when they have not, it is because the un- 
depraved. affections of an honest /untrt are more power- 
ful in their operation than the speculative opinions of an 
ilJ-informed Aead, 

But wherever right conceptions of the Deity and his 
providence prevail, when he is considered as the inex- 
hausted source of light, and love, and joy, as acting 
in the joint character of a Father and Governor^ impart- 
ing an endless variety of capacities to liis creatures, 
and supplying them with every thing necessary to 
tbeir full completion and happiness *, what veneration 
and gratitude most such conceptions, thoroughly be- 
lieve^ excite ip the mind ? How natural and delight- 
ful most it be to one whose heart is open to the per- 
ception of truth, and of every thing fair^ greats and 
wonderful in nature, to contemplate and adore him 
who is the first fenr^ the first great^ and first wonderful ; 
in whom wiedom^ power ^ and gftodness^ dwell vitally, es- 
sentially, originally, and act in perfect concert P What 
grandeur is here to fill the roost enlarged capacity, 
what beauty to engage the most ardent love, what a iimas 
id wonders in such exuberance of perfection to astonish 
and delight the human mind through an unfailing du- 
ration ! 

If the Deity is considered as our supreme Guardian 
and Benefactor^ as the Father of Mercies^ who lovps 
his creatures with infinite tenderness, and in a particu- 
lar manner all good men, nay all who delight in good- 
ness, even in its most imperfect degrees ^ what resig- 
nation, what dependence, what generous confidence, 
what hope in God and his all-wise providence, most 
arise in the soul that is possessed of snch amiable views 
of biro ! All those exercises of piety, and above all a 
superlative esteem and love, are directed to God as to 
their natural^ their ultimate^ and indeed their only ade- 
mtate object ; and though the immense obligations we 
have received from him may excite in os more lively 
feelings of divine goodness than a general and abstract- 
ed contemplation of it, yet the a fictions of gratitude 
«*ind love are of themselves of the generous disinterested 
kind, not the result of self-interest, or views of reward. 
A perfect character, in which we always suppose infi- 
nite goodness, guided by unerring wisdom, and sup- 
ported by almighty power, is the proper object of per- 
fect love j which, as such, we are forcibly drawn to 
pursue and to aspire after. In the contemplation of (he 
(hvine natnre and attributes, we find at last what the 
ancient philosophers sought in vain, the supreme and 
SOVEREIGN GOOD ; from which all other goods arise, 
and in which they are all contained. The Deity there- 
fore challenges onr supreme and sovereign love, a senti- 
ment which, whosoever indnlges, must be confirmed in 
the love of virtue, m. a desire to imitate its all-perfect 
pattern, and in a cheerfnl scenrity that all his great 
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concerns, those of his friends and of the universe, shall 
be absolutely safe under the conduct of unerring wis- 
dom and unbounded goodness. It is in his care and 
providence alone that the good roan, who is anxious for 
the happiness of all, finds perfect serenity } a serenity 
neither ruffled by partial ill nor soured by private dis- 
appointment. 

When we consider the unstained puriw and absolute Repent- 
perfection of the dliW/ie nature, and redect withal 
the imperfection and various blemishes of our own, we 
roust sink, or be convinced we ought to sink, into the 
deepest humility and prostration of soul before him who 
is so wonderfully great and holy. When, further, we 
call to mind what low and languid feelings wc have of 
the divine presence and majesty, what insensibility of 
his fatherly and universal goodness, nay, what on- 
grateful returns we have made to it, how far we 
come short of the perfection of his law and the dignity 
of our own nature, how much we have indulged th& sel- 
fish passions, and how little we have cherished the be- 
nevolent ones ; we must be conscious that it is omr duty 
to repent of a temper and conduct so unworthy our na- 
ture and unbecoming onr obligations to its Author, and 
to resolve and endeavour to act a wiser and better part 
for the future. 180' 

Nevertheless, from the character which his works Hoi>es of 
exhibit of him, from those delays or alleviations of 
nisbment which offenders often experience, and from 
the merciful 'tenor of his administration in many other 
instances, the sincere penitent may ent«*tain good hopes 
that his Parent and Judge will not be strict to mark 
iniquity, but will be propitious and favourable to him, 
if he honestly endeavours to avoid his former practices, 
and subdue his former habits, and to live in a greater 
conformity to the divine will for the future. If any 
doubts or fears should still remain, how far it may be 
consistent with the rectitude and equity of the divine 
government to let his iniquities pass unpunished, yet he 
cannot think it unsuitable to bis paternal clemency and 
wisdom to contrive a method of retrieving the penitent 
offender, that shall unite and reconcile the majesty and 
mercy of his government. If reason cannot of itself 
suggest snch a scheme, it gives at least some ground to 
expect h. Bnt though natural religion cannot let in 
moral light and assurance on so interesting a subject,. ^ 
yet it will teach the humble theist to wait with great 
submission for auy farther intimations it may please the 
supreme Governor to give of his will 5 to examine with 
candour and impartiality whatever evidence shall be ^ 
proposed to him of a divine revelation^ whether that evi- 
dence is natural or supernatural; to embrace it with 
veneration and cheerfulness, if the evidence is clear and - 
convincing \ and, finally, if it bring to light any new 
relations at connexions^ natural religion will persuade its 
sincere votary faitlifully to comply with the obligations^ . 
and perform the duties ynhxch result from those relations 
and connexions. This is theism^ piety y the completion 
of morality! 

We must farther observe, that all those alFectlons Wonhiiy 
which we supposed to regani the Deity as their /w/7ie-pra**«» 
diate and primary object, are vital energies of the 
and consequently exert themselves into act, and, like*^^*’ 
all other energies, gain strength or greater activity by 
that exertion. It is therefore our duty as well as high- 
est interest^ often at stated times, and by decent and so- 

lemo^ 
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lema acts, to contemplate and adore the great Original 
of our existence, the Parent of all beauty and of all 
good to express our veneration and love by an awful 
and devout reco^ition of his perfections ^ and to evi- 
dence our gratitude b^ celebrating bis goodness, and 
thankfully acknowledging all his benefits. It is like- 
wise our duty, by proper exercises of sorrow and hnmi- 
iiation, to confirm our ingratitude and folly ; to sigui^ 
our dependence on God, and our confidence in his 
goodness, by imploring his blessing , and gracious con- 
currence in assisting the weakness and curing the cor- 
ruptioos of our nature j and, finally, to testify our sense 
of his authority, and our faith in his government, by 
•devoting ourselves to do his will, and resigning ourselves 
Co his disposaL These duties are not therefore^ obliga- 
tory, because the Deity needs or can be profited by 
them } but as they are apparently decent and morale 
suitable to the relations be sustains of our Creator^ Be- 
nefdetor^ Lawgiver^ and Ju^ ; expressive of our state 
and obligations j and improving to our tempers, by 
making us more rational, social, god-like, and conse- 
quently more happy. 

We have now considered Ikternal plet^, or the 
worship of the mind, that which is in spirit and in 
truth \ we shall conclude the section with a short ac- 
count of that which is External. External worship 
is founded on the same principles as internal, and of 
as strict moral obligation. It is either private or pub- 
lie* Devotion that is inward or purely inieUectual, is 
.too spiritual and abstracted an operation for the bulk 
of mankind. The operations of their minds, such espe- 
cially as are employed on the most sublime, immaterial 
/ibjects, must be assisted by their outward organs, or by 
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some help from the ima^iation ; otherwise they will 
soon he dissipated by sensible impressions, or grow tin*- G«d. 
some if too long continued. Ideas are such fleeting 
things, that they must be fixed •, and so subtle, that 
they must be expressed and delineated, as it were, b? 
sensible marks and images | otherwise we cannot attend 
to- them, nor be much affected by them. Therefitrc, 
verbal adoration, prayer, praise, thanksgiving, and coo- 
Jession, are admirable aids to inward devotiom fix oar 
attention, compose and enliven our thoughts, impress 
us more deeply with a sense of the awful presence in 
which we are, and, by a natural and mechanical sort of 
influence, tend to heighten those devout feelings and af- 
fections which we ought to entertain, and after tbb 
manner reduce into formal and explicit act. 

This holds true in a higher degree in the case 
public worship, where the presence of onr fellow-ciea-«oidip 
tures, and the powerful contagion of the social aflec- 
tions, conspire td kindle and spread ^be devout flams . 
with greater warmth and energy. To conclude : As 
God is the parent and head of the social system, as he 
has formed ns for a social state, as by one we find the 
best security against the ills of life, and in the other 
enjoy its greatest comforts, and as, by means of Ml, 
our natnre attains its highest improvement and perfec- 
tion •, and moreover, as there are public blessings tad 
crimes in which we all share in some degree, and pub- 
lic wants and dangers to which all are exposed— it is 
therefore evident, that the various and solemn offices 
of public religion are duties of indispensable moral ob- 
ligation, among the best cements of society, the firm- 
est prop of government, and the fairest omanieat of 
both* 
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Chap. I. (y Practical Ethics, or the Culture 
of the Mind. 

WE have now gone through a particular detail of 
‘“*®JP®^the several duties we owe to Ourselves, to Societt, 
And to God. In considering the first order of duties, 
.we just touched on the methods o/acqniring the differ- 
ent kinds of goods which we are led by nature to pur- 
sue \ only we left the consideration of the method of 
acquiring the moral goods of the mind to a chapter by 
itself, because of its singular importance. This chapter 
then will contain a brief enumeration of the arts of ac- 
quiring virtuous habits, and of eradicating vicious ones, 
us far as is consistent with the brevity of such a work : 
a subject of the utmost difficulty as well as importance 
in morals ; to which, nevertheless, the least attention 
has been generally given by moral writers. This will 
properly follow a detail of duty, as it will direct ns to 
such means or helps as are most necessary and conducive 
to the practice of it. 

In the first part of this inquiry we traced the order 
in which the passions shoot up in the different periods 
of human life. That order is not accidental or depend- 
ent on the caprice of men, or the influence of custom 
and education, but arises from the original constitution 



SeniibSe 
ideal and 
sensible 
taste. 



and laws of our nature : 



of which 
1 



this 



IS one, VIZ. 



That sensible objects make the first and strongest 
preasions on the mind.’* These, by means of our out* 
ward orj^ns, being conveyed to the mind^ become ob- 
jects of its attention, on which it reflects when the out- 
ward objects are no longer present, or, in other words 
when the impressions njpon the outward organs cease. 
These objects of the mind’s reflection are called ideas 
or notions. Towards these, hj anoUier law of our na- 
ture, we are not altogether indiflSrrent hut correspond- 
ent movements of desire or averskn, love or hatred, 
arise, according as tlie objects which they denoU made 
an agreeable or disagreeaUe impression on our organa 
Those ideas and affections which we experience in the 
first period of life, we refer to tlie body, or to sense ; 
and the taste, which is formed towards them, we call 
a sensible, or a merely natural taste ; and the objects 
corresponding to them we in general call good or pksh 
sant. 

But as the mind moves forward in its course, it cx-|dets«f 
tends its views, and receives a new and more complex 
set of ideas, in which it observes umformiiy, 
similitude, symmetry of parts, reference to an end, ns- 
grandeur. These compose a vast train and diver- 
sity of imagery, which the mind compounds, divides 
and moulds into a thousand forms, in the absence ef 
those objects which first introduced it. And tliis more 
complicated imagery suggests a new traiu of desires and 

affetms. 
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^ofqffkttons, full as spr^Uy and engaging as any which 
c AlinA have yet appeared. This whole class of perceptions or 
■V— ^ impressions is referred to the imaginationy and forms a 
higher taste than the sensible^ and which has an imme- 
diate and mighty inflaence on the finer passions of our 
nature, and is commonly termed a fine taste. 

The objects which correspond to this taste we use to 
call beautiful^ great ^ Harmonious j or wonderful^ or in ge- 
neral by the name of beauty. 

The mind, still pushing onwards and increasing its 
stock of ide^, ascends from those to a higher species of 
objects, viz. the order and mutual relations of minds to 
each other, their reciprocal affections^ characters, ac^ 
twns, and various aspects. In these it discovers a beau- 
ty, a grandeur, a decorum, more interesting and allur- 
ing than in any of the former kinds. These objects, or 
the notions of them, passing in review before the mind, 
do, by a necessary law of our nature, call forth ano- 
ther and nobler set of affections, as admiration, esteem, 
hve, honour, gratitude, benevolence, and others of the 
like tribe. This class of perfections, and their corre- 
spondent affections, we refer, because of their objects 
[manners'), to a moral sense, and call the taste or tem- 
per they excite, moral. And the objects which are 
agreeable to this taste or temper we denominate by the 
nneral name of mored beauty, in order to distinguish it 
from the other, which is termed natural. 

These different sets of ideas or notions are the ma- 
^ terials about which the mind employs itself, which it 
blends, ranges, and diversifies ten thousand different 
ways. It feels a strong propension to connect and as- 
sociate those ideas among which it observes any simili- 
tude or any aptitude, whether original and natural, or 
customary and artificial, to suggest each other. See 
h Metaphysics. 

^ But whatever the reasons are, whether co- 

existence, causality, or any otheraptitude or relation, why 
any two or more ideas are connected by the mind at 
first, it is an established law of our nature, ** that when 
two or more ideas have often started in company, they 
form so strong an union, that it is very difficult ever af- 
ter to separate them.” Thus the lover cannot separate 
the idea of merit from bis mistress ; the courtier that of 
dignity from his title or ribbon; the miser that of hap- 
piness from his hags. It is these associations of worth 
or happiness with any of the different sets of objects or 
images before specified that form our taste or complex 
idea of good. By another law of our nature, “ our auc- 
tions follow and are governed by this taste. And to 
these (ffections onr character and conduct are similar 
and proportioned on the general tenor of which our hap- 
^ piness principally depends.” 

ig As all our leading passions then depend on the di- 
ij^rection which our taste takes, and as it is always of 
^ the same strain with oar leading associations, it is worth 
while to in<juire a little more particularly bow these 
are formed, in order to detect the secret sources from 
whence our passions derive their principal strength, 
their various rises and falls. For this will give us the 
true key to their management, and let us into the 
nght method of correcting the bad and improving the 
good. 

No kind of objects malce so powerful an impression 
^ on us as those which arc immediately impressed on our 
i. senses, or strongly painted on our imaginations, What- 
VoL.XIV:tartI, f 



over 13 purely intellectual, as abstracted or scientific Culture of 
truths, the subtle relations and differences of things, the Mind, 
has a fainter sort of existence in the mind j and though — 
it may exercise and whet the memory, i\iejtsdgment, 
or the reasoning power, gives hardly any impulse at all 
to the active powers, the passions, which are the main 
springs of motion. On the other band, were the mind 
entirely under the direction of sense, and impressible on- 
ly by such objects as are present, and strike some of the 
outward organs, we should then be precisely in the state 
of the brute creation, and be governed solely by instinct 
or appetite, and have no power to controul whatever im- 
pressions are made upon us : Nature has therefore en- 
dued us with a middle faculty, wonderfully adapted to 
our mixed state, which holds partly of sense and partly 
of reason, being strongly allied to the former, and the 
common receptacle in which all the notices that come 
from that quarter are treasured up *, and yet greatly 
subservient and ministerial to the latter, by giving a 
body, a coherence, and beauty to its conceptions. This 
middle faculty is called the imagination, one of the roost 
busy and fruitful powers of the mind. Into this com- 
mon storehouse are likewise carried all those moral 
forms which are derived from our moral faculties of 
perception and there they often undergo new changes 
and appearances, by being mixed and wrought* up with 
the ideas and forms of sensible or natural things. By 
this coalition of imagery, natural beauty is dignified and 
heightened by moral qualities and perfections, and mo^ 
ral qualities are at once exhibited and set off by natu- 
ral beauty. The sensible beauty, or good, is refined 
from its dross by partaking of the moral ; and the mo- 
ral receives a stamp, a visible character and currency, 
from the sensible, ipi 

As we are first of all accustomed to sensible impres- Its energy 
sions and enjoyments, we contract early a sensual^J^ vanoua 

relish or love of pleasure, in the lower sense of the word. 

In order, however, to justify this relish, the mind, as ing tensiblo 
it becomes open to higher perceptions of beauty and pleasures ; 
good, borrows from thence a noble set of images, as fine 
taste, generosity, social affections, friendship, good fel- 
lowship, and the like and, by dressing out the old 
pursuits with these new ornaments, gives them an addi- 
tional dignity and lustre. By these ways the desire of a 
table, love of finery, intrigue, and pleasure, are vastly 
increased beyond their natural pitch, having an impulse 
combined of the force of the natural appetites, and of 
the siiperadded strength of those passions which tend to 
the moral species. When the mind becomes more sen- ening^e 
sible to those objects or appearances in which it per- pleasures 
ceives beauty, uniformity, grandeur, and haimony, asof 
fine clothes, elegant furniture, plate, pictures, gardens, 
houses, equipage, the beauty of animals, and particu- 
Jarly the attractions of the sex \ to these objects the 
mind is led by nature or taught by custom, the opinion 
and example of others, to annex certain ideas of moral 
character, dignity, decorum, honour, liberality, tender- 
ness, and active or social enjoyment. The consequence 
of this association is, that the objects to which these are 
annexed must rise in tbeir value, and be pursued witli 
proportionable ardour. The enjoyment of them is often 
attended with pleasure; and the mere possessio?i of them, 
where that is wanting, frequently draws respect from 
one’s fellow-creatures : This respect is, by many, 

thought equivalent to the pleasure of enjoyment. Hence 
3D it 
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— ter without any regard to the genet'ous use or honourable 
enjuynitnl. Thus the passion, resting on the means noX. 
the eml, i. e. losing siglit of its natural object, becomes 
, wild and extravagant. 

n r.i >itig In 6ne, any object^ or external denomination j a staffs 
the raltic vi garter^ a cupy a crown^ a title, may become a moral 
of ext^mal badge or emblem of merit, magnificence, or honour, ac- 
cording as these have been found or thought, by the 
possessors or admirers of them, to accompany them 5 * 
yet, by the deception formerly mentioned, the ment 
or the conduct which entitled, or should entitle to those 
marks ot distinction, shall be forgot or neglected, and 
the badges themselves be passionately affected or pur- 
sued, as Including every excellency. If these are at- 
tained by any means, all the concomitants which na- 
ture, custom, or accidents have joined to them, will he 
supposed to follow of course. Thus, moral ends with 
which the unhappy admirer is apt to colour over bis 
|>assion and views will, in his opinion, justify the most 
tmmornl means, as prostitution, adulation, fraud, trea- 
chery, and every species of knavery, whether more open 
or more disguised. 

When men are once engaged in active life, and find 
that wealth and power, generally called INTEREST, ai*e 
^ the great avenues to every kind of enjoyment, they arc 
power, * &C. throw in many engaging moral Jorms to the ob- 

ject of their pursuit, in order to justify their passion, 
and varnish over the measures they take to gratify it, as 
independency on the vices or passions of others, provision 
and security to themselves and friends, prudent economy 
or well-placed charity, social communication, superiority 
to their enemies, who are all villains, honourable service, 

* and many other ingredients of merits To attain such 

capacities of usefulness or enjoyment, what arts, nay 
what meannesses, can he thought blameable by those 
cool pursuers of interest ?— Nor Lave they whom the 
gay world is pleased to indulge with the title of men of 
pleasure, their imaginations less pregnant with moral 
images, with which they never fail to ennoble, or, if 
they cannot do that, to palliate their gross pursuits. 
Tims admiration of wit, of sentiments and merityfriend- 
ship, love, generous sympathy, mutual confidence, giving 
and receiving pleasure, are the ordinary ingredients with 
which they season their gallantry and pleasurable enter- 
tainments *, and by which they impose on themselves, 
and endeavour to impose on others, that their amours 
are the joint issue of good sense and virtue. 

These associations, variously combined and propor- 
cnce on imagination, form the chief private p^- 

thcpas8ion». f’ions, which govern the lives of the generality, as the 
love of action, of pleasure, power, wealth, and fame ; 
they influence the defensive, and affect the public pas- 
sions, and raise joy or sorrow as they are gratified or 
disappointed. So that In effect these associaitions of 
good and evil, beauty and dcfsrmity, and the passions 
they raise, are the main hinges of life manners, and 

the great sources of our happiness or misery. It is evi- 
dent, therefore, that the whole of moral culture must 
depend on giving a right direction to the leading pas- 
sions, and duly proportioning them to the value of the 
vhjrrts or gt/ods pursued, under what name soever they 
appear. 

Now, in order to give them this right direction and 
3 
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due proportion, it appears from the foregoing detail, cdtare i 
that those associations of ideas, upon which the passions tla Mki 
depend, must he regulated ; that is to say, as 
exorbitant passion for wealth, pleasure, or power, Hows 
from an association or opinion, that more beauty 
good, whether natural or moral, eoteis into the enjoy- contetinf 
ment or possession of them, than really belongs toei-®"^'® 
ther j therefore, in restoring those passions to their just 
proportion, we must begin with correcting the opinion, 
or breaking the false association, or, in other words, we 
must decompound the complex phantom of happiness or 
good, which we fondly admire; disunite those ideas that 
have no natural alliauce ; and separate the original idea 
of wealth, power, or pleasure, from tlie foreign mix- 
tures, incorporated with it, which enhance its value, or 
give it its chief power to enchant and seduce the mind. 

For instance, let it be considered how poor and inconsi- 
derable a thing wealth is, if it be disjoined from real 
use, or from ideas of capacity in the possessor to do good, 
from independence, generosity, provision for a family or 
friends, and social communication with others. By this 
standard let its true value be fixed; let its misapplica* 
tion, or unhenevolent enjoyment, be accounted sordid 
and infamous ; and nothing worthy or estimable be as- 
cribed to the mere possession of it, which is not borrow- 
ed from its generous use, , 

If that complex form of good which is called pleasm^,^^% 
engage us, let it be analyzed into its constituent 
ciples, or those allurements it draws from the heartj^>^ 
and imagination, in order to heighten the low part 01 
the indulgence; let the separate and ctmtparative mo- 
ment of each be distinctly ascertained and deduced from 
that gross part, and this remainder of the accumulated 
enjoyment will dwindle down into a poor, insipid, tran- 
sitory thing. In proportion as the opinion of the good 
pursued abates, the admh'otion must decay, and the poi- 
sions lose strength of course. One eflectual way to 
lower the opinion, and consequently to weaken the ha- 
bit founded upon it, is to practise lesser pieces of self- 
denial, or to abstain, to a certain pitch, from the pur- 
suit or enjoyment of the favourite object; and, that this 
may be the more easily accomplished, one must avoid 
those occasions, that company, those places, and the 
other circumstances, that inflamed one and endeared the 
other. And, as a countei'-process, let higher or 
different enjoyments be brought in view, other passions 
played upon the former, different places frequented, 
other exercises tried, company kept with persons of t 
different or more correct Way of thinking both in natu- 
ral and moral subjects. 

As much depends on our setting out well in life, 
the youthful fancy, which is apt to be very florid and^^ 
luxuriant, be early accustomed by instruction, ejcmpk, 
and significant moral exercises, nay, by looks, gestures, 
and every other testimony of just approbation or blame, 
to annex ideas of mer it, honour, and happiness, not to 
birth, dresSy rank, beauty, fortune, power, popularity, 
and the like outward things, but to moral and truly vir- 
tuous qualities, and to those enjoyments which spring from 
a well-informed judgment and a regular conduct of the 
affections, especially those of the social and disinterested 
kind. Such dignified forms of beauty and good, often 
suggested, and, by moving pictures and examples warm- 
ly recommended to the imagination, enforced by the au- 
thority of conscience, and demonstrated by reason 10 be 
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of tbe surest means of enjoyment, and the only indepen- 
it viiad. dent, undepriTable, and durable goods, will be the best 
counterbalance to meaner passions, and the Ermest foun- 
dation and security of virtue., 

rijrbtty It is of great importance to the forming a Just tastSy 
idving or pure and large conceptions of happiness, to study and 
“““'understand human nature well, to remember what a 
complicated system it is, particularly to have deeply 
imprinted on our mind that gradation of sensesy Jo- 
cuhtesy and poivers of enjoyment formerly mentioned, 
and the subordination of goods resulting from thence, 
which nature points out, and the experience of man- 
kind confirms. Who, when they think, seriously, and 
are not under the immediate influence of some vio- 
lent prejudice or passion, prefer not the pleasures of oc- 
tiofiy contemplationy society y and, roost exercises and joys 
of the moral kind, as friendshi^y natural affectiofiy and 
the like, to all sensual gratificatiCns whatsoever ? Where 
the diflerent species of pleasure are blended into one 
complex formy Jet them be accurately distinguished, and 
be referred each to its proper faculty and senscy and 
examined apart what they have peculiar, what common 
with others, and what foreign and adventitious. Let 
wealthy grandeur y luxury y lovcy famey and the like, be 
' tried by this test, and their true alloy will be found out. 
icot Let it be further considered, whether the mind may 
not be easy and enjoy Itself greatly, though it want 
many of those elegancies and superfluities oi life which 
I,. some possess, or that load of wealth and power which 
others eagerly pursue, and under which they groan. 
Let the difl&culty of attaining, the precariousness of pos- 
sessing, and the many abatements in enjoying over- 
grown wealth and envied greatness, of which the weary 
possessors so frequently complain, as the hurry of busi- 
ness, the burden of company, of paying attendance to 
the fewy and giving it to manyy t|ie cares of keeping, 
the fears of losing, and the desires of increasing what 
they have, and the other troubles which accompany 
this pitiful drudgery and pompous servitude j let these 
and the like circumstances be often considered, that are 
conducive to the removing or lessening the opinion of 
such goods, and the attendant passion or set of passions 
,5, will decay of course. 

bienr. Let the peculiar bent of our nature and character be 
w own observed, whether we are mast inclined to form associ- 
ations and relish objects of the sensibUy intellectualy or 
’ moral kind. Let that which has the ascendant be par- 
ticularly watched j let it be directed lo right objects, 
be improved by proportioned exercises, and guarded by 
proper checks from an opposite quarter. Thus the sen^ 
sible turn may be exalted by the intellectualy and a taste 
for the beauty of the fine artSy and both may be made 
subservient to convey and rivet sentiments hi^ly moral 
and public-spirited. This inward survey must extend to 
the strength and weaknesses of one’s naturcy one’s cofidi- 
tionsy connexionsy habitudesyfortunesy studiesy acquaint- 
anccy and the other circumstances of one’s life, from 
which every man will form the justest estimate of liis 
own dispositions and chai^cter, and the best rules for 
correcting and improving them. And in order to do 
this with more advantage, let those times or critical sea- 
sons be watched when the mind is best disposed towards 
a change y and let thenf be improved by rigorous reso- 
luiionsy promises, pr whatever else will engage the mind 



to persevere in virture. Let tlie conduct, in fine, be of- Culture of 
ten reviewed, and the causes of its corruption or im- the Muid. 
provement be carefully observed. 

It will greatly conduce to refine the moral taste and ff^quent 
strengthen the virtuous temper, to accustom the mind to moral ezer- 
the frequent exercise of moral sentuTients and determi- ciics ; 
nations, by reading history, poeUy, particularly of the 
picturesque and dramatic kind, the study of the fine 
arts; by conversing with the most eminent for good 
sense and virtue \ but above all, by frequent and re- 
peated acts of humanity, compassion, friendship, polite- 
ness, and hospitality. It is exercise that gives health 
and strength. He that reasons most frequently be- 
comes the wisest, and most enjoys the pleasures of 
wisdom. He who is most often affected by objects of 
compassion in poetry, history, or real life, will have bis 
soul most open to pity, and its delightful pains and 
duties. So be also who practices most diligently the * 

offices of kindness and charity, will by it cultivate 
that disposition from whence all bis pretensions to per- 
sonal merit most arise, his present and his future hap- 
piness. ac4 

An useful and honourable employment in life will ^7 on ho- 
administer' a thousand opportunities of this kind, and^*^^* 
greatly strengthen a sense of virtue and good affections, ’ 

which must be nourished by light training, as well as 
our understandings. For such an employment, by en- 
larging one’s experience, giving a habit of attention 
and caution, or obliging one, from necessity or interest, 
to keep a guard over the passions, and study the out- 
ward ^encies and appearances of virtue, will by de- 
grees produce good habit, and at length insinuate the 
love of virtue and honesty for its own sake. 205 

It is a great inducement to the exercise of benevo- by viewiiig 
lence to view human nature in a favourable light, 
observe the characters and circumstances of mankind 
on the fairest sides, to put the best constructions on ^ ’ 
their actions they will bear, and tp consider them as 
the result of partial and mistaken rather than ill affec- 
tions, or, at worst, as the excesses of a pardonable self- 
love, seldom or never the effect of pure malice. 206 

Above all, the nature and consequences of virtue and by comide- 
vice, their consequences being the law of our nature 
and will of heaven j the light in which they appear to 
our supreme Parent and Lawgiver, and the reception * 
they will meet with from him, must be often attend- 
ed to. The exercises of piety, as adoration and praise 
of the divine excellency, invocation of and dependence 
on his aid, confession, thanksgiving, and resignation, 
are habitnally to be indulged, and frequently perform- 
ed, not only as medicinal, but highly improving to the 
temper. ioy 

To conclude: It will be of admirable efficacy to- by just 
wards eradicating bad habits, and implanting good 
ones, frequently to contemplate human life as the 
nursery of our future and immortal existence, as that state nexion 
of probation in which we are to be educated for a divine with a fu- 
bfe ; to remember, that our virtues or vices will be im- 
mortal as ourselves, and influence our future as well as 
our present happiness-^nd therefore, that every dispo- 
sition and action is to be regarded as pointing beyond 
the present to an immortal duration. — An habitual atten- 
tion to this wide and important connexion will give a vast 
compass and dignity to our sentiments and actions, a no-* 
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We have already considered our obligations to the 
practice of virtue^ arising from the constitution of our 
nature, by which we are led to approve a certain order 
and economy of affections^ and a certain course of action 
correspondent to it^. But, besides this, there are se- 
veral motives which strengthen and secure virtue, 
though not themselves of 0. moral kind. These are, 
its tendency to persotud happiness and the contrary ten- 
dency of vice, “ Personal happiness arises either from 
the state of a man^s own mind, or from the state and 
disposition of external causes towards him.^’ 

We shall first examine the tendency of virtue to 
happiness with respect to the state of a man^s own 
mtnd.^' This is a point of the utmost consequence in 
morals, because, unless we can convince ourselves, or 
show to others, that, by doing our duty^ or fulfilling 
our moral obligations^ we consult the greatest satisfac- 
tion of our own mind, or our highest interest on the 
whole, it will raise strong and otten unsurmountable 
prejudices against the practice of virtue, especially 
whenever there arise any apnearances of opposition be- 
tween our duty and our satiffaction or interest. To crea- 
tures so desirous of happiness, and averse to misery, 
as we are, and often so oddly situated amidst contend- 
ing passions and interests, it is necessary that virtue 
appear not only an honourable but a pkasittg and benefi- 
cent form. And in order to justify our choice to our- 
selves as well as before others, we must ourselves feci 
and be able to avow in the face of the whole world, 
that her ways are ways of pleasantness, and her paths 
the paths of peace. This will show, beyond all con- 
tradiction, that we not only approve, but can give a 
210 sufficient reason for what we do.^ 

Influence of Let any man in a cool hour, when he is disengaged 
vice on the bnsiaesh, and undisturbed by passion (as such cool 
ihe*nSid* ^*o*'*^ sometimes happen), sit down, and seriously 
reflect with himself what state or temper of mind he 
would choose to feel and indulge,, in order to be easy 
and to enjoy himself. Would he choose, for that pur- 
pose, to be in a constant dissipation and hurry of 
thought; to be disturbed in the exercise of bis rea- 
son ; to have various and ofren interfering phantoms 
of good playing before bis imagination, soliciting and 
distracting him by turns, now soothing him with arous- 
ing hopes, then torturing him with anxious fears ; and 
to approve this minute what be shall condemn the 
next ? Would be choose to have a strong and painful 
sense of every petty injury ; quick apprehensions of 
every impending evil ; incessant and insatiable desires 
of power, wealth, honour, pleasure ; an irreconcilable 
■ antipathy against all competitors and rivals ; insolent 
and tyrannical dispositions to all below him ; fawning, 
and at the same time envious, dispositions to all above 
him ; with dark suspicions and jealousies of every 
mortal ? Would he choose neither to love nor be belov- 
ed of any ; to have no friend in whom to confide, or 
with whom to interchange his sentiments or designs ; 
no favourite, on whom to bestow his kindness, or vent 
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his passions ; in fine, to be conscious of no merit 
mankind, no esteem from any creature, no good affec- \jmtk 
tion to his Maker, no concern for, nor hopes of, his ^ 
approbation ; but instead of all these, to hate, and 
know that he is baled, to condemn, and know that be 
is condemned by all ; by the good, because he is so un- 
like ; and by the bad because he is so like themselves*, 
to bate or to dread the very Being that made him ; 
and, in short, to have bis breast the seat of pride and 
passion, petulance and revenge, deep melancholy, cool 
malignity, and all the other furies that ever possessed 
and tortured mankind Would our calm inquirer af- 
ter happiness pitch on such a state, and such a temper 
of mind, as the most likely means to put him in pos- 
session of his desired ease and s>clf- enjoyment ? in 

Or would, he i*ather choose a serene apd easy flow ofIsiKutf 
thought ; a reason clear and composed ; a judgment 
unbiassed by pi-ejiidice, and undistracted by passion; 
sober and well-governed fancy, which presents the 
images of things true, and unmixed with delusive and 
unnatural charms, and therefore administers no impro- 
per or dangerous fuel to the passions, but leaves the 
mind free to choose or reject, as becomes a reasonable 
creature ; a sweet and sedate temper, not easily raf- 
fled by hopes or fears, prone neither to suspicion nor 
revenge, apt to view men and things in the fairest 
lights, and to bend gently to the humours of others 
rather than obstinately to contend with them ? Would 
he choose such moderation and continence of mind, as 
neither to be ambitious of power ^ fond of honours^ co- 
vetous of wealthy nor a slave to pleasure ; a mind of 
course neither elated with success, nor dejected with 
disappointment ; such a modest and noble spirit as 
supports power without insolence, wears honour with- 
out pride, uses wealth without profusion or parsimony; 
and rejpices more in giving than in receiving pleasure ; 
such fortitude and equanimity as rises above misfor- 
tunes, or turns them into blessings ; such integrity 
and greatness of mind, as neither Otters the vices, 
nor triumphs over the follies of men ; as equally spurns 
servitude and tyranny, and will neither engage ir. low 
designs, nor abet them in others ? Would he choose, 
in fine, such mildness and benignity of heart as takes 
part in all the joys, and refuses none of the smrows, of 
others ; stands well affected to all mankind ; is consci- 
ous of meriting the esteem of all, and of being beloved 
by the best ; a mind which delights in doing good 
without any .show, and yet arrogates nothing on that 
account ; rejoices in loving and being beloved by its 
Maker, acts ever under his eye, resigns itself to his . 
providence, and triumphs in bis approbation ? Which 
of these dispositions would be his choice in order to 
be contented, serene, and happy ? The former tem- 
per is VICE, the latter virtue. Where one prevails, 
there misery prevails, and by the generality is ac- 
knowledged to prevail. Where the other reigns, tbcit 
IlAFFiNESS reigns, and by the confession of mankind 
is acknowledged to reign. The perfection of cither 
temper is misery or happiness in peffection,^THlM.l- 
FORE, every approach to either extreme is an approach 
to misery or to happiness ; i. e. every degree of vice or 
virtue is accompanied with a proportionable degree of 
misery or happiness, 

The principal alleviations of a virtuous man’s cila-^*|J| 

mities are these That though some of the® »»y^ 
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tfotivci to (nve be«D the effect of bb imprudence or 'weakness, 
• .A'iitie. yet few of them are sharpened by a sense of guilt, and 
« — ■* none them by a consciousness of wickedness, which 
surely is their keenest stingy— that they are common 
to him with the best of men ^-«t)iat they seldom or 
never attack him quite unprepared, but rather guarded 
with* a consciousness of his own sincerity and virtue, 
with a faith and trust in Providence, and a firm resig- 
tion to its perfect orders that they may be im- 
proved as means of correction, or materials to give 
scope and stability to bis virtues and, to name no 
more, they are considerably lessened, and often sweet- 
ened to him, by the general sympathy of the wise and 
good. 

His enjoyments are more numerous, or, if less nu- 
merous, yet more intense than those of the bad man ; 
for he shares in the joys of others by rebound ^ and 
every increase of general or particular happiness is a real 
addition to bis own. It is true, his friendly sympathy 
with others subjects him to some pains which the hard- 
hearted wretch does not feel ; yet to give a loose to 
it, ia a kind of agreeable discharge. It is such a sor- 
row as he loves to indulge : a sort of pleasing anguish 
that sweetly melts the mind, and terminates in a self^ 
approving joy. Though the good roan may want 
means to execute, or be disappointed in the success of, 
hts benevolent purposes ; yet, as was formerly f ob- 
served, he is still conscious of good affection, and that 
consciousness is an enjoyment of a more* delightful 
savour than the greatest triumphs of successful vice. 
If the ambitious^ covetous^ or voluptuous^ are disappoint- 
ed, their passions recoil upon them with a fury propor- 
tioned to their opinion of the value of what they pur- 
sue, and their hope of success \ while they have no- 
thing within to balance the disappointment, unless it 
Is an useless fund of pride, which, however, frequently 
turns mere accidents into mortifying affronts, and ex- 
alts grief into rage and frenzy. \Vhereas the meek, 
h amble, and benevolent temper, is its own reward, is 
satisfied from within ; and, as it magnifies greatly tbe 
pleasure of success, so it wonderfully alleviates, and in 
a manner annihilates, all pain for the want of it. 

As the good man is conscious of loving and wish- 
ing well to all mankind, he must be sensible of hb de- 
serving the esteem and good-will of all \ and this sub- 
posed reciprocation of social feelings is, by tbe very 
frame of our nature, madis a source of very intense and 
enlivening joys. By this sympathy of affections and 
interests, he feels himself intimately united with the 
human race ; and, being sensibly alive over the whole 
system, his heart receives and becomes responsive to 
every touch ^ven to any part. So that, as an eminent 
phAkiophef' * finely expresses it, he gathers contentment 
and delight from tbe pleased and happy states of those 
around him, from accounts and relations of such hap- 
piness, from tbe very countenances, gestures, voices, 
and sounds, even of creatores foreign to our kind, 
whose signs of joy and contentment he can any way 
115 ^ discern. 

Nor do those generous affections stop any other na- 
joya. source of joy whatever, or deaden his sense of 
any innocent gratification. They rather keep the 
several senses and powers of enjoyment open and disen- 
gaged, intense and uncormpted by riot or abuse \ as 
is evident to any one who cossidoro the dissipoud, un^ 
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feeling state of men of pleasure^ amhitiorty or interest^ From Hap- 
and compares it with the serene and gentle state of a pincss. 
mind at peace with itself, and friendly to all mankind, ^ 

unrufBcd by any violent emotion, and sensible to every rM 
good-natured and alluring joy. 

It were easy, by going through the different sets of the private 
affections mentioned formerly f , to show, that it is only pssBions. 
by maintaining the proportion settled there, that the 
mind arrives at true repose and satisfaction. If fear^ 
exceeds that proportion, it sinks into melancholy and 
dejection. If isnger passes just bounds, it ferments inta 
rage and yevenge, or subsides into a sullen corroding 
gloom, which embitters every good, and renders one- 
exquisitely sensible to eveiy ill. The private passions, 
the love of honour especially, whose impulses are more 
generous, as its effects are more diffusive, are instrn- . 
ments of private pleasure \ but if they are dispropor- 
tinned to our wants^ or to the value of their several 
objects, or to tbe balance of other passions equally ne- 
cessary and more amiable, they become instruments of 
intense pain and misery. For, being now destitute of 
that counterpoise which held them at a due pitch, 
they grow turbulent, peevish, and revengeful, the cause 
of constant restlessness and torment, sometimes flying 
out into a wild delirious joy, at other times settling 
in a deep splenetic grief. The concert between rea- 
son and passion is then broke : all is dissonance and 
distraction within. The mind is out of frame, and feels 
an agony proportioned to the violence of the reigning 
passion. 3,^ 

The ease b mneh the same, or rather worse, when Id the po- 
anyof the particular AiW affections are out of their blic affec- 
natural order and proportion \ as happens in tbe case 
of effeminate pity^ exorbitant hve^ parental dotage^ or 
any party passion^ where the just regards to society are 
supplanted. Tbe more social and disinterested the pas- 
sion b, it breaks out into tbe wilder excesses, and makes 
the more dreadful havock both within and abroad \ as 
is bat too apparent in those cases where a false species 
of religion^ honour^ %ealy or party-rage^ has seized on 
the naloral enthusiasm of tbe mind, and worked it up 
to madness. It breaks through all ties natural and cj- 
<nV, disregards the most sacred and solemn obligations, 
silences every other afllecCion whether public or private^ 
and transforms the most gentle natures into the most 
savaM and inhuman. 

'Whereas, the man who keeps the balance of affection Happiness 
even, b easy and serene in his motions ; mild, and yet pro* 
affectionate^ uniform and consistent with himself: 
not liable to dbagreeable collisions of interests and pas- 
sioDS \ gives always place to tbe most friendly and ha- 
mane affections, and never to dispositions or acts of re- 
sentment, but on high occasions, when the security of 
the private^ or welfare of the public system, or the great 
interests of mankind, necessarily require a noble indig- 
nation and even then he observes a just measure in 
wrath ; and last of all, be proportions every passion to 
tbe value of the object he affects, or to the importance 
of the end he pursues. atp 

To sum up this part of the argument, the honest of ^ 
and good man has eminently tbe advantage of the Anot;- "S'*™*®** 
ish and selfish wretch in every respect The pleasures 
which the last enjop flow chiefly from external ad- 
vanti^es and gratifications ^ are superficial and transi- 
loiy } dashed with^ long iatervab of satiety, and fre« 
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quent returns of remorse and fear ^ dependent on fa- 
vourable accidents and conjunctures ^ and subjected to 
the humours of men. But the good man is satisfied 
from himself \ his principal possessions lie within, and 
tlierefore beyond the reach of the caprice of men or 
fortune his enjoyments are exquisite and permanent \ 
accompanied with no inward checks to damp them, 
and always with ideas of dignity and self approbation ^ 
may be tasted at any time, and in any place. The 
gratifications of vice are turbulent and unnatural, ge- 
nerally arising from the relief of passions in themselves 
intolerable, and issuing in tormenting reflection \ often 
irritated by disappointment, altrays inflamed by en- 
joyment, and yet ever cloyed with repetition. The 
pleasures of virtue are calm and natural ; flowing from 
the exercise of kind affections, or delightful reflections 
in consequence of them \ not only agreeable in the 
prospect, but in the present feeling ^ they never satiate 
nor lose their reHsb'^ nay, rather the admiration of vir- 
tue grows stronger eveiy day \ and not only is the de- 
sire but the enjoyment heightened by every new grati- 
fication ; and, unlike to most others, it is increased, 
not diminished, by sympathy and communication. — In 
fine, the satisfactions of virtue may be purchased with- 
out a bribe, and possessed in the humblest as well as the 
most triumphant fortune^ they can bear the strictest 
review, do not change with circumstances, nor grow 
old with time. Force cannot rob, nor fraud cheat us 
of them \ and, to crown all, instead of abating, they 
enhance every other pleasure. 

But thq happy consequences of virtue are seen not 
only in the internal enjoyments it affords a man, but 
in the favourable disposition of external causes to- 
wards him, to which it contributes.'^ 

As virtue gives the sober possession of one's self, 
and the command of one's passions, the consequence 
must be heart's ease, and a fine natural flow of spirits, 
which conduce more than any thing else to health and 
long life. Violent passions, and the excesses they occa- 
sion, gradually impair and wear down the machine. 
But the calm placid state of a temperate mind, and the 
healthful exercises in which virtue engages her faithful 
'votaries, preserve the natural functions in full vigour 
and harmony, and exhilarate the spirits, which are the 
chief instruments of action. 

It may by some be thought odd to assert, that vir* 
tuevAfio enemy to a man'sybr^f/#i^ in the present state 
of things. — But if hy fortune be meant a moderate or 
competent share of wealthy power ^ or credit^ not over- 
grown degrees of them ^ what should binder the vir- 
tuous man from obtaining that ? He cannot cringe or 
fawn, it is true, but be can be. civil and obliging as 
well as the knave \ and surely his civility is more allu- 
ring, because it has more manliness and grace in it than 
the mean adulation of the other : he cannot cheat or 
undermine but he may be cautious, provident, watch- 
ful of occasions, and equally prompt with the rogue 
in improving them : he scorns to prostitute himself as 
a pander to the passions, or as a tool to the vices of 
mankind \ but he may have as sound an understanding 
and as good capacities for promoting their real interests 
as the veriest court slave : and then he is more faithful 
and tnie to those who employ him. In the common 
course of business, he has the same chances with the 
knave of acquiring a fortune, and rising in the world. 



He may have equal abilities, equal industry, equal 
tention to business^ and in other respects he has greatly piec^. 
the advantage of him. People love better to deal with 
him •y they can trust him more ^ they know he will net 
impose on them, nor take advantage of them, and caa 
depend moi*e on his word than on the oath or strongest 
securities of others. Whereas what is commonly called 
cunningy which is the offspring of ignoranccy and con- 
stant companion of knaveryy is not only a mean-spirited, 
but a very short-sighted talent, and a fundamental ob- 
stacle in the road of business. It may indeed procure 
immediate and petty gains ^ but it is attend^ with 
dreadful abatements, which do more than overbalance 
them, both as it sinks a man's credit when discovered, 
and cramps that laigeness of mind which extends to the 
lemotest as well as th<t nearest interest, and takes in the 
most durable equally with the most transient gains. It 
is therefore easy to see how much a man's credit and re- 
putatioHy and consequently his success, depend on lus 
honesty and viituc. 

With regard to security and peace with his neigh- Oion'i 
hours, it may be thought, perhaps, that the man of aP^***^ 
quiet forgiving temper, and a flowing benevolence and*^ 
courtesy, is much exposed tq injury and afl^nts firoa 
every proud or peevish mortal, who. has the power or 
will to do mischiefi If we suppose, indeed, this quiet- 
ness and gentleness of nature accompanied with cowar- 
dice and pusiUanimityy this may often be the case \ bot 
in reality the good man is bold as a lion, and so much 
the bolder for being the calmer. Such a person will 
hardly be a butt to mankind. The ill natured will be 
afraid to provoke him, and the good natured will not 
incline to do it. Besides, true virtue^ which is con- 
ducted by reason, and exerted gracefully and without 
parade, is a most insinuating and commanding thing \ 
if it cannot disarm malice and resentment at once, it 
will wear them out by degrees, and subdue them at 
length. How many have, by favours and prodently 
yielding, triumphed over an enemy, who would have 
been inflamed into tenfold rage by the fiercest opposi- 
tion ! In fine, goodness is the most universally popular 
thing that can be. 

To conclude ; the good man may have some 
mies, but he will have more friends ; and, having given 
so many marks of private friendship or public virtue, 
he can hardly be destitute of a patron to protect, or a 
sanctuary to entertain him, or to protect or entertain 
his children when be is gone. Though he should have 
little else to leave them, he bequeaths them the fairestf 
and generally the most unenvied, inheritance of a good 
namcy which, like good seed sown in tlie field of futu- 
rity, will often raise up unsolicited friends, and yield 
a benevolent harvest of unexpected charities. Bot 
should the fragrance of the parent's virtue prove offen- 
sive to a perverse or envious age, or even draw per- 
secution on the friendless orphans, there is one in 
heaven who will be more than a father to them, and 
recompense their parent's virtues by showering down 
blessings on them. 

Chap. III. Motives to Virtue from the Being and 
Providence of God. 






Besides the interesting motive mentioned in tbeT**^ 
last CbapteTi there are two great motivea of 
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^ tp strictly connected with human hj% and resulting from 
rtoc the very constitution of the human mind* The first is 
Y"^ the Being and Providenck of God*, the second is 
the Immortality of the Soul, with future retvards 
and punishments* 

rim. It appears from Chap. IV, of Part II. that man^ by 
ncc. the constitution of his nature, is designed to be a Reli- 
gious Creature. He is intimately connected with 
the Deity, and necessarily dependent on him. From that 
connexion and necessary dependence re.sult various obli- 
gations and duties, without fulfilling which, some of his 
sulilimest powers and affections would be incomplete 
and abortive. If he be likewise an Immortal creature, 
and if bis present conduct shall affect his future happi- 
ness in another state as well as in the present, it is evi- 
dent that we take only a partial view of the creature ', 
if we leave out this important property of his nature ; 
and make n partial estimate of human life, if we strike 
oat of the account, or overlook, that part of his dura^ 
17 tion which runs out into eternity. 

\ It is evident from the above-mentioned Chapter, 
that “ to have a respect to the Deity in our temper 
and conduct, to venerate and love his charactei\ to 
adore his goodness, to depend upon and resign ourselves 
to his providence, to seek his approbation, and act under 
a sense of his authority, is a fundamental part of moral 
virtue, and the completion of the highest destination of 
iS mr nature,’*^ 

But as piety is an essential part of virtue, so likewise 
' it is a great support and enforcement to the practice of 
it. To contemplate and admire a Being of such trans- 
cendent dignity and perfection as God, must naturally 
and necessarily open and enlarge the mind, give a 
freedom and ampleness to its powers, and a grandeur 
and elevation to its aims. For, as an excellent divine 
observes, ‘‘ the greatness of an object, and the excel- 
lency of the act of any AGENT about a transcendent 
object, doth mightily tend to the enlargement and im- 
provement of his faculties.’’ Little objects, mean 
company, mean cares, and mean business, cramp the 
mind, contract its views, and give it a creeping air 
and deportment. But when it soars above mortal cares 
. and mortal pursuits into the regions of divinity, and 
converses with the greatest and best of Beings, it 
spreads itself into a wider compass, takes higher flights 
in reason and goodness, becomes godlike in its air and' 
manners. Virtue is, if one may say so, both the effect 
and cause of largeness of mind. It requires that one 
think freely, and act nobly. Now what can conduce 
more to f^dom of thought and dignity of action, 
than to conceive worthily of God, to reverence and 
adore his unrivalled excellency, to imitate and tran- 
scribe that excellency into our own nature, to remember 
our relation to him, and that wc are the images and 
representatives of his glory to the rest of the creation ? 
Such feelings and exercises must and will make us 
scorn all actions that are base, unhandsome, or un- 
worthy our states and the relation we stand in to 
God will Irradiate the mind with the light of wis- 
dom, and ennoble it with the liberty and dominion of 
, virtue. 

d The influence and efficacy of religion may be con- 
sidered in another light. We all know that the pre- 
sence of a firiend, a neighbour, or any number of spec- 
tators^ but especially an august assembly of them^ uses 



to he a considerable check upon the conduct of one From the 
who is not lost to all sense of honour and shame, and Immort^i- 
contributes to restrain many irregular sallies of passion, ® 

In the same manner we may imagine, that the awe ■ ^ * 

of some superior mind, who is supposed privy to our 
seen t conduct, and armed with full pow'er to reward 
or punish it, will impose a restraint on us in such ac- 
tions as fall not under the controol or animadversion of 
others. If we go still higher, and suppose our inmost 
thoughts and darkest designs, as well as our most se- 
cret actions, to lie open to the notice of the supreme 
and universal Mind, who is both the spectator Vind judge 
of human actions, it is evident that the belief of so au- 
gust a presence, and such awful inspection, must carry 
a restraint and weight with it proportioned to the 
strength of that belief, and be an additional n.otive to 
the practice of many duties which would not have been 
performed without it, 230 

It may be observed farther, that “ to live under 
habitual sense of the Deity ami his great administration,, 

IS to be conversant with wisdom, order, and beauty, Yirtue. 
the highest subjects, and to receive the delightful re- 
flexions and benign feelings which these excite while 
they irradiate upon him from every scene of nature 
and providence.” How improving must such views be 
to the mind, in dilating and exalting it abov^ those 
puny Interests and competitions whicli agitate and in* 
flame the bulk of mankind against each other 1 



Chap. IV. Motive to Virtue from the Jmmorta* 
LiTT of the Soul, 



The other motive mentioned was the imnwrtalityof^^^f^y^ 
the soul, with future rewards and punishments* 
metaphysical proofs of the soul’s immortality are com-jtsiinmor- 
monly drawn from — lis simple, uncompounded, and iWi-tality. 
visible nature ; from whence it is concluded, that it can- 
not be corrupted or extinguished by a dissolution or de- 
struction of its parts : — from its having a beginning of 
motion within itself j whence it is inferred, that it can- 
not discontinue and lose its motion : — from the different 



properties of matter and mindj}ao sluggishness and inac- 
tivity of the one, and the immense artiidt^of the other ; 

Its prodigious flight of thought and imagination ; its pe- 
netration, memory, fot't sight, and anticipations oi futuri- 
ty ; from whence it is concluded, that a being of so di- 
vine a nature cannot be extinguished. But as these me- 
taphysical proofs depend on intricate reasonings concern- 
ing the nature, properties, and distinctions of body and 
mind, with which we are not very well acquainted, they 
are not obvious to ordinary understandings, and are sel- 
dom so convincing even to those of higher reach, as not 
to leave some doubts behind them. Therefore perhaps 
it is not so safe to rest the proof of such an important 
article on what many may call the subtilities of school 
learning. Those proofs which are brought from ana- 
logy, from the moral cqnstitution and phenomena of the 
human mind, the moral attributes of God, and tlie pre- 
sent course of things, and which therefore are called 
the moral arguments, are the plainest and generally the 
most satisfying, We shall select only oue or two from 

. . . * 3 » 

In tracing the nature and destination of any being. Moral 
we form the surest judgment from his/iotoer^ of action,^oof tmok 
and the scope and limits of these^ compared with his^^<’S> 

state, 
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states OT with that Jield in which they arc exercised. If 
this being passes through different states, or fields of 
action, and we find a succession of powers adapted to 
the different periods of his progress, we conclude that 
he was destined for those successive states, and reckon 
his nature progressive* If, besides the immediate set of 
powers which fit him for action in his present state, 
we observe another set wliich appear superfluous if he 
were to be confined to it, and which ^int to another 
or higher one, we naturally conclude, that he is not 
designed to remain in his present state, but to advance 
to that for which those supernumerary powers are 
adapted. Thus we arj^e, that the insect^ which has 
wings forming or formed, and all the apparatus pro* 
per for flight, is not destined always to creep on the 
ground, or to continue in the torpid state of adhering 
to a wall, but is designed in its season to take its flight 
in air. Without this farther destination, the admi- 
rable mechanism of wings and the other apparatus 
would be useless and absurd. The same kind of rea- 
soning may be applied to man, while' he lives only a 
sort of vegetative life in the womb. He is furnished 
even there with a beautiful apparatus of organs, eyes, 
ears, and other delicate senses, which receive nourish- 
ment indeed, hut are in a manner folded up, and have 
no proper exercise or use in their present confine- 
ment*. Let us suppose some intelligent spectator, 
who never had any connexion with man, nor the least 
acquaintance with human affairs, to see this odd phe- 
nomenon, a creature formed after such a manner, and 
placed in a situation apparently unsuitable to such va- 
rious machinery : must he not be strangely puzzled 
about the use of bis complicated structure, and rec- 
kon^ such a profusion of art and admirable workman- 
ship lost on the subject \ or reason by way of anticipa- 
tion, that a creature endued with such various yet un- 
exerted capacities, was destined for a more enlarged 
sphere of action, in which those latent capacities shall 
have full play ? the vast variety and yet beautiful sym- 
metry and proportions of the several parts and organs 
with which the creature is endued, and their apt cohe- 
sion with, and dependence on, the curious receptacle of 
their life and nourishment,^ would forbid his concluding 
the whole to be the birth of chance, or the bungling 
effort of an unskilful artist \ at least would make him 
demur a while at so harsh a sentence. But if, while 
he is in this state of uncertainty, we suppose him to 
see the babe, after a few successful struggles, throw- 
ing off his fetters, breaking loose from his little dark 
prison, and emerging into open day, then unfolding his 
recluse and dormant powers, breathing in air, gazing at 
light, admiring colours, sounds, and all the fair variety 
of nature, immediately his doubts clear up, the proprie- 
ty and excellency of the workmanship dawn upon him 
with full lustre, and the whole mystery of the first pe- 
riod is unravelled by the opening of this new scene. 
Though in this second period the creature lives chiefly a 
kind of animal life^ i. e# of sense and appetite^ yet by va- 
rious trials and observations he gains experience, and by 
the gradual evolution of the powers of imagination be 
ripens apace for a higfier life, for exercising the arts of 
design and imitation^ and of those in which strength or 
dexterity are more requisite than acuteness or reach of 
judgment. In the succeeding rational or intellectual 
period, hb understandings which formerly crept in a 

3 



lower, mounts into a higher sphere, canrasses the na- Front ti« 
tures, judges of the relations of things, forms schemes, IfflOMt^ 
deduces consequences from what is past, and frompre- 
sent as well as past collects future events. By this sue- 
cession of states, and of correspondent culture, he grows 
up at length into a moral, a social, and a political crea- 
ture. This is the last period at which we perceive him 
to arrive ii\ this his mortal career. £ach period is mtio- 
ductory to the next succeeding one each Itfe is a field 
of exercise and improvement for the next higher one*, 
the life of the foetus for that of the infant, the life of 
the infant for that of the child, and all the lower for j&e 
the -highest and best But is this the last period of Beticfi 
nature's progression ? Is this the utmost extent of her 
plot, where she winds up the drama, and dismisses the 
actor into eternal oblivion P Or does he appear to be 
invested with supernumerary powers, which have not 
full exercise and scope even in the last scene, and reach 
not that maturity or perfection of which Uiey are capa- 
ble ; and therefore point to some higher scene, whore 
he is to sustain another and more important character 
than be has yet sustained P If any sneh there are, 
may we not conclude by analogy, or in the same way 
of anticipation as before, that he is destined for that 
after part, and is to be produced upon a more aognst 
and solemn stage, where his suhlimer powers shall have 
proportioned action, and his nature attain its comple- 
tion. ijj 

If we attend to that curiosity, or prodigious thirst ofPoreiii^ 
knowledge, which is natural to the mind in every 
riod of its progress, and consider withal the ] 

round of business and care, and the various hardships to .3^ 
which the bulk of mankind are chained down^ itislstclfe' 
evident, that in this present state it is impossible to ex-^ 
pect the gratification of an appetite at once so insa- 
tiable and 80 noble. Our senses, the ordinary organs by 
which knowledge is let into the mind, are always im- 
perfect, and often fallacious ^ the advantages of assist- 
ing or correcting them are possessed by few j the diffi- 
culties of finding out truth amidst the various and con- 
tradictory opinions, interests, and passions of mankind, * 
are many ^ and the wants of the creature, and of those 
with whom be is connected, numerous and urgent : so 
that it may be said of most men, that theii inUllectvcI 
organs are as much shut up and secluded from proper 
nourishment and exercise in that little circle to which 
they are confined, as the bodily organs are in the 
womb. Nay, those who to an aspiring genius have ad- 
ded all the assistances of art, leisure, and the most liber- 
al education, what narrow prospects can even they take 
of this unbounded scene of things from that little emi- 
nence on which they stand ? and how eagerly do they 
still grasp at new discoveries, without any satisfaction 
or limit to their ambition ? 

But should it be said, that man is made for acti(m,}l<a^ 
and not for speculation, or fruitless searches after know-P**^ 
ledge, we ask, For what kind of action ? Is it only for 
bodily exercises, or for moral, political, and rdigk^ 
ones r Of all these be is capable \ yet, by the unavoid- 
able circumstances of his lot, he is tied down to tbe 
former, and has hardly any leisure to think of the Azt- 
ter, or, if he has, wants the proper instruments of ex- 
erting them. The love of virtue, of ane'*s friends awl 
country, the generous sympathy with mankind, and heme 
%eal of doing good, which are all so natural to great and 

good 
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Tcs to ami some traces of which are found in the a divine elasticity in the free air of heaven. He will Ficm tl 'I 

rtue. lowest, are seldom united with proportioned means or not then peep at the universe and its glorious A uth<r Innu rt».i‘* 
opportunities of exercising them: so that the moral through a dark grate or a groti medium, nor receive 
spring, the noble energies and impulses of the mind, can the reHections of his glory through the strait openings > ' ♦ 

hardly find proper scope even in the most fortunate con- of sensible organs : but will be aU rye, all ear^ all ethc- 
ditionj but are much depressed in some, and almost en- real and divine feeling^. Let one part, however, of* Vide Fe- 

tirely restrained in the generality, by the numeroits the analogy be attended to: That as in the ^omb we 

clogs of an indigent, sickly, or embarrassed life. Were receive- our original constitution, form, and the essen- 

sneb mighty powers, such godlike a^ections, planted in i\iX ‘ otamina of our being, which we carry along with^ 

the human breast to be folded up in the nanow womb us into the light, and which greatly aflect the sue- 
of our present existence, never to be ]>roduced into a cceding periods of our life; so our temper and condi- 
mrt^erject life, nor to expatiate in the ample career tion in tlie future life will depend on the conduct we 
immorraiity f have observed, and the character we have formed, m 

Let it be considered, at the same time, that no pos- the present life. We are here in miniature what we 
:sof session, no enjoyment, within the round of mortal thingn, shall be at full length hereafter. The first rude sketch 
is commensurate to the desires, or adequate to the capa- or outlines of reason and virtue must be drawn at pre- 
cities of the mind. The most exalted condition has its sent, to be afterwarils enlarged ioihe stature Kud beauty 
abatements^ the happiest conjuncture of fortune leaves of angels. 

many wishes behind; and after the highest gratifica- This, if duly attended to, most prove not only a 
tions, the mind is carried forward in pursuit of new guards but an admirable incentive to virtue. For he “ ft**^*^ 
ones without end. Add to all, the fond ^/r.9/re of ini- ^vho faithfully and ardently follows the of know-^^^ 

mrtality^ the secret dtcad of non-existence^ and the ledge, and pants after higher improvements in virtue, tue. 

high unremitting pftlsc of the soul beating for perfectidn^ will be wonderfully animated and inflamed in that pur- 

joined to the improbability or the impossibility of attuiti- suit by a full conviction that the scene does not dose 

ing it f^re ; and then judge whether this elaborate with life-— that his struggles, arising from the weakness 
structure, this magnificent apparatus of inward powers of nature and the strength of habit, will be turned into 
and organs, does not plainly point out an hereafter^ and triumphs — that his career in the track of wisdom and 
intimate eternity to man^ Does nature give the finishing goodness will be both swifter and smoother— »and those 
touches to the lesser and ignoble instances of her skill, generous ardours with which be glows towards heaven^ 
and raise every other creature to the maturity and per* i* e. the perfection and immortality of virtuoy will find 
fecdoii of his being ; and shall she leave her principal their adequate object and exercise in a sphere propor- 

workmanship unfinished ? Does she carry the vegetative tionably enlarged, incorruptible, immortal. On the 

and animal life in man to their full vigour and highest other hand, wliat an inexpressible damp nmnt it be *tt> 
destination ; and shall she siifter his his /no- the good man, to dread the total extinction of that 

roly his divine life, to fade away, and be for ever extin- fight and virtue^ without which lif 'cy nay, immortality 
guisbed ? Would such abortions in the moral world be itself, were not trorth a single wish ? 

congruous to that perfection of wisdom and goodness Many writers draw their proofs of the immortality p^oof ^irt 
which upholds and adorns the natural'} of the soul, and of a future state of rewards and pu- the incquA- 

^ We must therefore conclude from this detail, that n’lshments, from the unequal distribution of these here, of pre- 

tbe present statCy^ even at its best, is only the womb of It cannot be dissembled that wicked men often escape di^ui- 
mso’s being, in which the noblest principles of his the otifw’arrf. punibbment due to their crimes, and 

nature arc in a manner fettered, or secluded from a not feel the iVsu orJ in that measure their demerit seems 

correspondent sphere of action j and therefore destined to require, partly from the callousness induced upon 
for a future and uabounded state, where they shall their nature by the habits of vke, and partly from 
emancipate themselves, and exert the fulness of their the dissipation of their minds abroad by pleasure or 
strength. The most accomplished mortal, in this low business— and sometimes good men do not reap all the 
and dark apartment of nature, is only the rudiments natural and genuine fruits of their virtue, through the 
of what he shall be when he takes bis ethereal flight, many unforeseen or unavoidable calamities in which 
and puts on immortality. Without a reference to they are involved. To the smallest reflection, bow- 
tbat state, man were a mere abortion, a rude unfioish- ever, it is obvious that the natural tendency of virtue 
cd embryo, a monster in nature. But this being once is to produce happiness j that if it were universally 

supposed, he still maintains his rank of the master- practised, it would, in fact, produce the greatest sum 

piece of the creation ; his latent powers are all suitable of happiness of which human nature is capable ; and 

to the harmony and progression oi nature ; Kis noble as- that this tendency is defeated Only by numerous indi- 
pirations, and the pains of his dissolution, are his ef- viduals, who, forsaking the laws <»f virtue, injure and 
torts towards a second birth, the pangs of his delivery oppress those who steadily adhere to them. But the 

into light, liberty, and perfection ; and deaths his die- natural tendency ^f virtue is the result of that coosti- 

charge from gaol, his separation feoai his fellow pri- tution of things ivhich was established by God at the 

soners, and introduction into the assembly of those he- creation of the world. This being the rase, we must 
roic spirits who are gone before him, and of their either conclude, that there will ^ a iuture state, in 
gGMt eternal Parent. The fetters of his mortal coil .which all the moral-obliquities of the ^present shall be 
being looseaed, mod his prison walls broke down, he made straight . or else admit, that the designs of infi- 
will be bare and open on every side to the admission of lute wisdom, goodness, and power, can be finally de- 
iruth and virtucy and tlieir mir attendant happiness; feated by the perverse conduct of human weakness.— 
every tuW and spring will evolve itself with Bnt this last supposition is so ex ti*avagantly absurd, 

VoL* XIV. Part U. f ^ 3 £ .that 
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that the reality of a futnra state, the only other possi- 
ble alternative, may be pronounced to have the evi- 
dence of perfect demor.tration. 

Virtue has present rewards, and vice present punish- 
ments annexed to it ^ such rewards and punishments as 
make in most cases that happen, far more eli- 

gible than vice : but, in the infinite variety of human 
contingencies, it may sometimes fall out, that tfie in- 
flexible practice of virtue shall deprive a roan of con- 
siderable advantages to himself, his family, or friends, 
which be might gain hy a well-timed piece of roguery.5 
suppose by l^traying his trust, voting against his con- 
science, selling bis country, or any other crime where 
the security against discovery shall heighten the temp- 
tation. Or, it may happen, that a strict adherence to 
bis honour, to his religion, to the cause of liberty 
and virtue, shall expose him, or bis family, to the loss 
of every thing, nay, to poverty, slavery, death itself, 
or to torments far more intolerable. Now 'what shall 
secure a man^s virtue in circumstances of such trial ? 
What shall enforce the obligations of conscience against 
the allurements of so^ many interests, the dread of so 
many and so terrible evils, and the almost unsurmoun table 
aversion of human nature to excessive pain ! The con- 
flict is the greater, when the circumstances of the crime 
are such as easily admit a variety^ of alleviations from 
necessity^ natural affection^ lave to one* $ familyax friends^ 
perhaps in indigence : these will give it even the air of 
virtue. Add to all, that the crime may be thought to 
have few, bad consequences,— may be easily concealed,— 
or imagined possible to be retrieved in a good measure 
by future go^ conduct. It is obvious to which side 
most men will lean in such a case y and how much need 
there ia of a balance in the opposite scale, from the con- 
sideration of a Godf of a Providence^mA of an immor^ 
tal state of retribution^ to keep the mind firm and un- 
corrupted in those or like instances of singular trial or 
distress. 

But without supposing such peculiar instances, a 
sense of a governing Mind, and a persuasion that vir- 
tue is not only befi'iended by him here, but will be 
crowned by him hereafter with rewards suitable to its 
nature, vast in themselves, and immortal in tbeir du- 
ration, must be not only a mighty support and incen- 
tive U>. the practice of virtue, but a strong barrier 
against vice. The thoughts of an Almighty Judge, 
and of an impartial future reckoning, are often alarm- 
ing, inexpressibly so, even to the stoutest oflenders. 
^ the other band, bow supporting must it be to the 
good man, to think that be acts under the eye of his 



friend, as well as judge ! How impreviog, to comt^er 
the present state as connected with a future one, , and Immorn'^ 
every relation in which he stands as a school of dwa- 
pline for his affections \ every tnal as the exercise of 
some virtue ; and the virtuous deeds which result from 
both, as introductory to higher scenes of action and 
enjoyment L Finally, How ti*an$porting is it to view 
death as his discharge from .the warfare oi . mortality 
and a ti'iumphant entry into a state of freedom, securi- 
ty, and perfection, in wliich knowledge aud wisdom 
shall break upon him fiom every quarter ^ where each 
faculty shall have its proper object : and bis virtue, 
which was often damped or defeated here, shall be en- 
throned in undisturb^ and etemak^rmpire 14^ 

On reviewing this short system of iworn/A', and 

which support, and enforce it, and comparing 
botli with the Christian scheme^ what light and vigour 
do they borrow fi*om t hence ! How dearly and fully utJ in « 
do Christianity lay. open the connexions o{ onrnap®*“*^ 
ture, both matetiul and immaterial^ and future as 
as present I what an ample and beautiful detail does 
present of the duties we owe to God^ to society, and 
ourselves, promulgated in the most simple, intelligible, 
and popular manner ; divested of every partiality of 
sect or nation; and adapted to tlie general state ef 
mankind ! With what bright and alluring examp/e does 
it illustrate and recommend the practice of those du- 
ties : and with what mighty sanctions does it cidbrce 
that practice I. How strongly does it describe the eof> 
ruptwns of our nature; the deviations of oor life from 
the rtr/r of duty, and the causes of both ! How mantl- 
lous and benevolent a plan of redemption doeS' it un- 
fold, by which those corruptions may be remedied, and 
our nature restored from its deviations to transcendr 
ent heights of virtue and piety ! Finally, What a fair 
and comprehensive prospect does it give us of tbe ad- 
ministration of God, of which it represents tbe present 
state only as a small period, and a period of warjont 
and trial I Hew solemo and unbounded are the scenes 
which it opens beyond it ! the resurrection of tbe dead, 
the general judgnient, the equal distribution of rewards 
and punislunents to tbe good and the bad ; and the full 
completion of divine wisdom and goodness in the find 
establishment ot order, perfection, and happiness! How 
glorious then is that Scheme of Reucion, and bow 
worthy of affection as well as of admiration, which, by 
making such discoveries, and affording such assistances, 
has disclosed the unfading fruits and triumphs of vir- 
tue, and secured its interests beyond die power of 
TIME and CHANCE. 
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Moral Sense, that whereby wc perceive what is 
good, virtuous, and beautiful, in actions, manners, and 
characters. See Moral Philosophy. 

MORALITY. See Moral Philosojthy. 

MoRAST-Point, tbe most easterly point or promon- 
tory of tbe island of Jamaica, in America. W. Long. 
75. c6. N. Lat. 17. 56. 

MORASS, a marsh, fen, or low moist ground, which 
veceives the waters from above without having any de- 
•cont to cany them off again. Somner derives the 

4 
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word from the Saxon merse, “ lake Saiinasins fro® Us 
mare, “ a collection of waters^’’ others from the Gcr- 
man marast ** a muddy plaoe ; and others from nsa- 
resc, of morfcrtfrm, h mariscis, i. c. rashes. Sec Drain- 
ing, Agriculture Index*.. 

In Scotland, Ireland, and the north of England, 
there is a particnlar kind of morasses called mosses, 
or peat-mosses, whcncwtbe country people dig their peat 
or turf for firing. See Moss. 

MORAT. or Murtek, a considerable town of 

Switzerland, 
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IfoNt, SiTitzerlaod, ^capital of a bailiivick of the same name^ 
tfanu. belonging to the cantons of Bern and Fribarg. It is 
seated on the lake Morat, on the road fi*om Avenebe 
to Bern, 10 miles west of Bern and 10 miles north-east 
of Friburg. The lake is about six miles long and two 
broad, and the country about it pleasant and well cul- 
tivated. The lakes of Morat and Neufcbalel are 
parallel to each other, but the latter is more elevated, 
discharging itself by means of the river Broye into 
the lake of Neufcbatel. According to M. de Luc, 
the former is 15 French feet above the level of Neuf- 
ehatel lake ^ and both these lakes, as leell as that of 
Bienne, seem formerly to have extended considerably 
beyond their present limits, and from the position of 
the country appear to have been once united. Former- 
Iv the large fish named silurus giants^ or the saluth, 
frequented these lakes, but has not been caught in them 
for a long time past. The environs of this town and 
lake were carefully examined by Mr Coxe, during his 
residence in Switzerland, who made several excursions 
across the lake to a ridge of hills situated betwixt it 
and Neufcbatel. Here are many delightful prospects ^ 
particularly one from the top of Mount Vuilly, which, 
be says, is perhaps the only central spot from which 
tJic eye can at once comprehend the vast amphitheatre 
formed on one side by the Jiira stretching from the 
environs of Geneva as far as Basle, and, on the other, 
by that stupendous ebaiu of snowy Alps which extend 
the frontiers of Italy to the confines of Germany, 
and Is lost at each extremity in the horizon. Morat is 
celebrated for the obstinate defonce it made against 
Charles the Bold, duke of Burgundy, and for the battle 
which afterwards followed on the 22d of June' 1476, 
where the duke was defeated, and his army almost en- 
, tirely destroyed *• Not far from the town, and ad- 

rk; joining to the high road, there still remains a monu- 
ment of this victory. It is a square building, filled 
with the bones of Burgundian soldiers who were slain 
at the siege and in the battle ^ the number of which ap- 
pears to have been very considerable. There are seve- 
ral inscriptions in the Latin and German langnages 
commemorating the victory. 

MORATA, Olympia Fulvia, an Italian lady, 
distinguished for her learning, was bom at Ferrara, in 
1526. Her father, after teaching the belles l^ttres in 
several cities of Italy, was made preceptor to the two 
young princes of Ferrara, the sons of Alphonsus I. 
The uncommon abilities he discovered in his daughter 
determined him to give her all the advantages of edu- 
cation. Meanwhile the princess of Ferrara studying 
polite literature, it was judged expedient that she 
should have a companion in the same pursuit ; and Mo- 
rata being called, she was hesird by the astonished 
courtiers to declaim I9 Latin, to speak Greek, and 
to explain the paradoxes of Cicero. Her father dying, 
she was obliged to return home to take upon her the 
management of family affairs, and the education of her 
brother and three sisters *, both which she executed with 
the greatest diligence and success. In the mean time 
Andrew Grunthler, a young German physician, had 
married her, and with him she went to Germany, 
taking her brother along with her, whom she instructed 
in the Latin and Greek tongues ; and after staying a 
short time at Augsburg, went to Schweinfort in Fran- 
cooie, where her bus^nd was bora 4 but they had not 



been there long before that town was unhappily besieged Moniu, 
and burnt > however, escaping the flames, they fled in Moiaviii. 
the utmost distress to Ilammelburg. This place they ' ' V • ■ 
were also obliged to quit, and were reduced to the last 
extremities, when the elector Palatine invited Grunth- 
ler to be prafesfor of physic at Heidelberg. He en- 
tered on his new office in 1554 > they no sooner 
beg^ to taste the sweets of repose, than a disease, oc- 
casioned by the distresses and bar^bips they bad suf- 
fered, seized upon Morata, who died in 1555, in the 
29th year of her uge \ and her husband and brother 
did not long survive her. She composed several works, 
great part of wiiich were burnt with the town of 
S^weiofort \ the remainder, which consist of orations, 
dialogues, letters, and translations, were collscted and 
published under the title of Olympim Fulvi<g MoratoTf 
Jixmincs doctissima^ et plane divincB^ opera omnia qtuB 
hacienus mveniri poiuci int ; quihus (ktlii secuudi curio» 
nis episto/a ac omtioncs accesserunf. 

^ MORAVIA, a river of Turkey in Europe, wliioli 
rises in Bulgaria, runs north tlirough Servia by Nissa, 
and falls into the Danube at Semeodria, to the east- 
ward of Belgrade. 

Moravia, a marquisaie of Germany, derives the 
name of Makern^ as it is called by the Germans, and of 
Morawa^ as it is called Ly the natives, from the river 
of that name, which rises in the mountains of the coun- 
ty of Glatz, and passes through the middle of it* It is 
bounded to the south by Austria, to the north by Silesia, 
to the west by Bohemia, and to the east by Silesia and 
Hungary ^ being about 120 miles in length and loo in 
breadth. Its suiface is about 89,000 square miles. In 
^775 population, according to official returns, was 

341674* of whom 23,382 were Jews y hut in 1801 
has been computed to be 1400,000 (Mentellcet Malte 
Brun). Olmutz, formerly the chief town, contains 
11,000 inhabitants } Brunn, now the seat of govern- 
ment, contains 14,000 \ and there are several other con- 
siderable towns. 

A great part of this country is overrun with wjoods 
and mountains, where the air is very cold, but much 
wholesomer than in the low grounds, which are full 
of bogs and lakes. The mountains, in general, are 
barren ^ but the more champaign parts tolerably fer- 
tile, yielding corn, with plenty of hemp and flax, good 
saffron, and pasture. Nor is it altogether destitute of 
wine, red and white, fruits, and garden stuff. Moravia 
also abounds in horses, black cattle, sheep, and goats. 

In the woods and about the lakes there is plenty of 
wild fowl, game, venison, bees, honey, hares, foxes, 
wolves, beavers, See. This country aSorda marble, 
alum, iron, sulpbor, saltpetre, and vitriol, with mineral 
waters, and warm springs ^ but salt is imported. Its . 
rivers, of which the Maixh, Morawa, or Moron, are 
the chief, abound with trout, crayfish, barbels, eels, 
perch, and many other sorts of fish. 

TIic language of the inhabitants is a dialect of tlie 
Sclavonic, differing little firoro the Bohemian.; but the 
nobility and citizens speak German and French. 

Moravia was anciently inhabited by the Quadi, who 
were driven out by the Sclav!. Its kings, who were 
once powerful and independent, afterward became de- 
peudont on, and tributary to, the German emperors 
and kings. At last, in the year 908, the Moravian ^ 
kingdom was parcelled out among the Germans, Poles, . 
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Mofrivia and HungarlanSi In 1086, timt part of It properly 
II called Moraviu was declared a marqnisate by the Ger- 
Mojboa. jfenry IV. and united with Bohemia, to 

' whose duhes and kings it hath ever since been aubjectr 
The states of the coantry consist of the clergy, lords, 
knights, and burgesses ^ and the diets, when aummened 
by the regency, are held at Brunn. The marquisate is 
still governed by its own peculiar constitutions, under 
the dtrectorium in puhlkis et camera/ibus^ and the su- 
preme judicatory at Vienna. It is divided into six 
eifcles, each of which has its captain, and contributes 
to its sovereign about one-third of what is exacted of 
Bohemia. Towards the expences of tlie military esta- 
blishment of the whole Austrian hereditary countries. 
Its yearly quota is 1,856,490 florins. Seven regiments 
vffoot, one of cuirassiers, and one of dragoons, are 
usually qnatered in it. 

~ Christianity was introduced into this country in the 
9th century ^ and the inhabitants continued attached to 
the church of Rome till the 15th, when they espoused 
the doctrine of John Huss, and threw off P<qjery : but 
after the defeat of the elec^ Palatine, whom they bad 
chosen king, as well as the Bohemians, the emperor 
ITerdinand II. re-estabHshed Popery 5 though there are 
still seme Protestants in Moravia. The bishop of 01- 
mutz, who stands immediately under the pope, is at 
the head of the ecclesiastics in this country. Tlie su- 
preme ecclesiastical }urisdietioa, under the bishop, is 
vested in a consistory. 

Tlte commerce of this country is inconsiderable. Of 
what they have, Brunn enjoys the prinenpaf part. At 
Igiau and Trahitx are manufactures of cloth, pap<!r, 
gunpowder, &e. There are also some iron works and 
glass houses in the country. 

The inhabitants of Moravia in general are open- 
Jfcarted, not easy to be pi'oroked or pacifled, obedient 
to their masters, and true to their promises | but credu- 
lous of old prophecies, and nuicli addicted to drinking, 
though neither such sots or bigots as they are rejiresent- 
ed by some geographers. The boors, indeed, upon the 
river Hank, are to be a tbievisli;i unpolished, brutal 
race. The sciences now begin to lift up their heads a 
little among the Moravians, the university of Olmutz 
leaving been put on a better footing; ami a riding aca- 
demy, with a learned society, has beeu lately establish- 
ed there. 

MORAVIAN BRETRMy. See HERNHimERs, 
and Unitas Fratrvm, 

MORAW, or Morava, a large river of Germany, 
which has its source on the confines of Bohemia and 
Silesia. It traverses the whole of Moravia, ^voters OI- 
motz and Hradiscb,. and receiving the Taya from the 
oonfines of Lower Hungary and Upper Austria, sepa- 
rates these two countries as far as the Danube, into^ 
which it falls. 

MORBID, among'physicians, signifies diseased or 
corrupt a term applied either to an unsound consti- 
tution, or to those parts or humours that ara affected 
by a disease. 

1VIORBU8 COMITTA'LIS, a name given to the epi- 
]q)sy 5 because if on any day when the people were as- 
sembled in comitia upon public business, any person 
suddenly seized with this^ disorder shooM fall down, 
the assembly was dissolved, and the business of the cemu 
tui, however ia^jrtant, was suspended. See Comitia. 

5 



Mobbus Jiegius^ the same n;itb the Jaundice, See 
Medicine Indent. \ 

Morbus, or Disease^ \n Botany. Sec Varietas. 

MORDAUNT, Charles, earl of Peterboroogb, 
celebrated commander both by sea and land, was the 
son of John Lord Mordaunt Viscount Avalon, and was 
bom about the year 1658. In 1675 he succeeded his 
father in his honours and estate. Mobile young be ser- 
ved under the admirals Torrington and Narhoroiigh ia 
the Mediterranean against the Algerines; and in 1680 
embarked for Africa with the earl of Plymouth, and 
distinguished himself at Tangier when it was besieged 
hy the Moors. In the reign of James 11. he voted 
against the repeal of the test act ; and dUlikiog the 
measures of the court, obtained leave to go to Hol- 
land to accept the command of a Dutch squadron ia 
the West Indies. He afterwards accompanied the 
prince of Orange ‘ into this kingdom ; and upon bis 
advancement to the throne, was sworn of the privy- 
counci), made one of the lords of the bedchamber to 
his majesty, also first commissioner of the treasury, and 
advanced to the dignity of earl of Monmouth. Bot 
in November 1690 he was dismissed from his postia 
the treasury. On the death of his uncle Henry earl 
of Peterborough in 1697, succeeded to that tklc; 
and, upon the accession of Queen Anne, was invested 
wth the commission of captain-general and governor 
of Jamaica. In 1705 he was sworn of tlic privy- 
oouncil ; and the same year declared general and coa- 
mander in chief of the forces sent to Spain, and joist 
a<)miral of the fleet with Sir Cloudeslry Shovel, of 
which the year following he bad the sole command. 
His taking Barcelona with a handful of men, and af- 
terwards relieving it when greatly distressed by the 
enemy ; his driving out of Spain the duke of Anjou, 
and the French army, which consisted of 25,000 men, 
though his own troops never amounted to io,o30> 
Ills gaining possession of Catalonia, of tlie kingdoms of 
Valencia, An*agon, and the isl« of Majorca, with pait 
of Murcia and Castile, and tlierehy giving the earl ot 
Galway an opportunity of advancing to Madrid with- 
out a blow ; are astonishing instancy of hts braveiy 
and conduct. For these important services his lord- 
ship was declared general in Spain by Chailes Hi. 
afterwrards emperor of Germany ; and on bis retton 
to England he received the thanks of the bouse of 
lords. His lordship was afterwards employed in several 
embassies to foreign courts, installed knight of the Gar- 
ter, and made governor of Minorca. In the reign of 
George I. he was general of all the marine forces in 
Great Britain, in which post he was continued by Kii^ 
George II. He died in his passage to Lisbon, where 
he was going for the recovery of bis health, in 1735* 
His lordship was distinguished by Tatioua sbimsg 
qualities ; for, to the greatest personal courage and 
resolution, he added all the arts and address of a ge> 
nera) ; a lively and penetrating genius ; and a gi^ 
extent of knowledge upon almost every subject of im- 
portance within the compass of ancient and modem li- 
terature. 

MORDELLA, a genus of Insects of the eoleeptera 
order. See Entomology Index . 

MORE, Sir Thomas, lord high chancellor of 
England, the son of Sir John More, knight, one of the 
judges of the King's Bench, was bomiathe year 
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M<jre. In Milk-street London. He was first sent to a school 
at St Anthony’s in Threadnocdle street ) and after- 
ward introduced into the family of Cardinal Moreton, 
wIh) in 1497 sent him to Canterbury college in Ox- 
ford. During his residence at the univei*sity he con- 
stantly attended the lectures of Linacre and Grocinus, 
on the Greek and Latin languages. Having in the 
space of about two years made considerable proficiency 
in academical learning, he came to New Inn in Lon- 
don, in order to study the law 5 whence, after some 
time, be removed to Lincoln’s Inn, of which his father 
was a member. Notwithstanding his application to 
llie law, however, being now about 20 years old; jie 
was 80 bigotted to monkish discipline, that be wore a 
hair shirt next his skin, frequently fasted, and ofleu 
slept on a bare plank. In the year 1 503, being then 
a burgess in parliament, he distinguished himself in the 
house, in opposition to the motion for granting a 
subsidy and three fifteenths for the marriage of Hen- 
ry Vll.’s eldest daughter, Margaret, to the king of 
^tland. The motion was rejected j and the king 
was so highly offended at this opposition from a beard- 
less boy, that he revenged himself on Mr More’s father, 
by sending him, on a frivolous pretence, to the Tower, 
and obliging him to pay lool. for his liberty* Being 
nsw called tn the ^r, he was appointed law reader at 
Furnival’s inn, which place he held about three years ; 
hut about this time he alsa read a public lecture in 
the church of St Lawrence, Old Jewry, upon St Au- 
stin’s treatise De Ctvitate Det\ with great applause. He 
had indeed formed a design of becoming a Franciscan 
Inar, but was dissuaded from it *, and, by the advice 
of Dr Colet, married Jane, the eldest daughter of John 
Colt, Esq. of Newball in Essex. In 1508 he was ap- 
pointed judge of the sherifPs court in the cily of Lon- 
don, was made a justice of the peace, and became very 
eminent at the bar. In 1516 he went to Flanders in 
the retimie of Bishop Tonstal and Dr Knight, who 
were sent by King Henry VIII, to renew the alliance 
with the ar^duke of Austria, afterwards Charles V. 
Ou bis return. Cardinal Wolsey would have engaged 
Mr More in the service of the crown, and offered him 
a pension, which he refused. Nevertheless, it was 
not long before he accepted the place of master of 
the requests, was created a knight, admitted of the 
privy council, and in 1520 made treasurer of the ex- 
chequer. Alnmt this time he built a house on the 
bank of the Thames, at Chelsea, and married a second 
wifi*. This wife, whose name yms Midd/eton, and a 
widow, was old, ill tempered, and covetous ; neverthe- 
less Erasmus says, he was as fond of her as if she were a. 
poung maid. 

In the 14th year of Henry VIII. Sir Thomas More 
was made speaker of the house of commons } in which 
^opacity be bad the resolution to oppose the then 
powerful minister, Wolsey, in his demand of an op- 
pressive subsidy ; notwithstanding which, it was not long 
before be was made chancellor of the duchy of Lanca- 
ster, and was treated by the king with singular familiari- 
ty. The king having once dined with Sir Thomas at 
Chelsea, walked with him near an hour in tlie garden, 
with his arm round his neck. After he was gone, Mr 
ftoper, Sr Thomas’s son-in-law, observed ?iow happy 
he was to be so familiarly treated by the king: to which 



Sir Thomas replied, ** I thank our lord, son Roper, I Mors, 

find his grace my very good lord indeed, and believe •v"' 

he doth as singularly favour me as any subject withia 
this realm : howbeit, I must tell thee, I have no cause 
to be proud thereof ; for if my head would win him a 
castle in France, it would not fail to go off.” From 
this anecdote it appears, that Sir Thomas knew his 
grace to be a villain. 

In 1526 he was sent with Cardinal Wolsey and 
others, on a joint embassy to France, and in 1529 
with Bishop Tonstal to Cambray. Tlie king, it seems,, 
was 80 well satisfied with his services on tliese occa- 
sions, that in the following year, Wolsey being dis- 
graced, he made him chancellor; which seems the 
more extraordinary, when we are told that Sir Tho- 
mas had repeatedly declared his disapprobation of the. 
king’s divorce, on which tlie great defhnsor Jidei was so . 
positively bent. Having executed tbe office of chan- 
cellor about three years, with equal wisdom and inte- 
grity, he resigned the seals in 15331 probably to avoid * 
the danger of his refusing to confirm the king’s dir 
vorce. He now retired to his bouse at Chelsea ; dis- 
missed many of his servants ; sent bis children witlu 
their respective families to their own houses (for hi- 
therto, he had, it seems, maintained alt his children,., 
with their families, in his own house, in tbe true, style 
of an ancient patriarch ; and spent his time in study 
and devotion : but the capricious tyrant would not suf- 
fer hhn to enjoy his tranquillity. Though now re- 
duced to a private station, and even to indigence, his 
opinion of the legality of the king’s marriage with 
Anne Boleyn was deemed of so much importance, that 
v'arious means were tried to piocui-e bis approbation 
but all persuasion proving ineffectual, be was, with 
some others, attainted in tbe house of lords of mispri- 
sion of treason, for encouraging Elizabeth Barton, 
the nun of Kent, in her treasonable practices. Hia- 
innocence in this affair appeared so clearly, that they- 
were obliged to strike his name out of the bill. He 
was then accused of other crimes, but with the same 
effect ; till, refusing to take tbe oath enjoined by the 
act of supremacy, he was committed to the Tower,, 
and, after 15 months imprisonment, was tried at the 
bar of the king’s bench fdr high treason, in denying 
the king’s supremacy. The proof rested on the sole - 
evidence of Rich tbe solicitor general, whom Sir Tho- • 
mas, in his defence, sufficiently discredited ; neverthe- 
less the jury brought him in guilly, and he was con- 
demned to suffer as a traitor. The merciful Harry, , 
however, indulged him with simple decollation; and 
be was accordingly beheaded on Tower hill, on the^ 

5th of July 1535. His body, which was first interred, 
in the Tower, ^vas begged by his daughter Margaret^ 
and deposited in the chancel of the church at Chelsea, 
where a monument, with an inscription written by 
himself, had been some time before erected. This mo- 
nument with tbe inscription is still to be seen in that, 
church. The same daughter, Margaret, also procured 
his head after it had remained 14 days upon London 
bridge, and placed it in a. vault belonging to the 
Rdper family, under a chapel adjoining to St Dun- 
slan’s chui«ch in Canterbury* Sip Thomas More was 
a man of some learning, and an upright judge ; very 
priest in religion, yet cheerful, and even affectedly 
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More, ivltty(A). He wanted not sagacity, where religion 
was out of the question ^ but in that Us faculties were 
^ so enveloped, as to render him a weak and credulous 
enthusiast. He left one son and three daughters ^ of 
whom Margaret, the eldest, was very remarkable for 
her knowledge of the Greek and Latin languages. She 
married a Mr lloper of Wellhall in Kent, whose life 
of Sir Thomas More was published by Mr Hearoe at 
Oxford in 1716. Mrs Roper died in 1544; and was 
buried in the vault of St Dunstan's in Canterbury, with 
her father^s head in her arms. 

Sir Thomas was the author of various works, thou^ 
his Utopia is the only performance that has survived in 
the esteem of the world ; owing to the rest being chief- 
ly of a polemic nature : his answer to Luther has only 
gained him the credit of having the best knack of any 
man in Europe, at calling bad names in good Latin. 
His English works were collected and published by 
order of Queen Mary, in 1 557 ; his Latin, at Basil, in 
1563, and at Louvain, in 1566, 

MORE A, formerly called the Peloponnesus^ is a 
peninsula to the south of Greece, to which it is joined 
by the isthmus of Corinth. Its form resembles a mul- 
berry leaf, and its name is derived from the great num- 
ber of mulberry trees which it produces. It is about 
140 miles in length, and 110 in breadth. The air is 
temperate, and the land fertile, except in the middle, 
where it is fell of mountains, and is watered by a great 
number of rivers. It is divided into three provinces \ 
Scania, Belvedera, and Brazzo-di-Maioa. It was ta- 
ken feom the Turks by the Venetians in 1687^ but 
they lost 4 t again in 17 15. The population of the 
Morea is estimated by Dr Clarke at 300,000. See 
Grkce and Peloponnesus. 

MOREL, tlie name of several celebrated printers to 
the kings of France, who, like the Stephens, were also 
men of great learning. 

Frederic Morel, who was interpreter in the Greek 
and Latin tongues, as well as printento^be-king, was 
heir to Vascosan, whose daughter he had married.— 
He was bom in Champagne, and he died in. an ad- 
vanced age at Paris, 1 583. His sons and grandsons 
trode in his steps \ they distinguished themselves in li- 
terature, and maintained also the reputation which he 
bad acquired by printing. The edition of St Gregory 
ofNyssOt by his son Claude Morel, is held on great 
estimation by the learned. 

Morel, Frederic^ son of the preceding, and still 
more celebrated than his father, was professor and in- 
terpreter to the king, and printer in ordinary for the 
Hebrew, Greek, Latin, and French languages. He 
was 80 devoted to study, that when be was told his 
wife was at the point of death, he would not stir till 
he bad finished the sentence which he bad begun. Be- 
fore it was finished, he was informed that she was.ac- 
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tuaHy dead 5 I am sorry for it^ (replied he coldly), sh 
was an excellent woman. This printer acquired givit y 
repQtation from the works which he published, which 
were very numerons and beautifully executed. 
the manuscripts in the king^s library, be published se- 
veral treatises of St Basil, Theodoret, St Cyrille and 
be accompanied them with a translation. His e^tioa 
of the works of CEcumenius and Aretas, in 2 vols. 
felio, is much esteemed. In short, after distioguisbing 
himself by his knowledge in the languages, lie died 
June 27. 1630, at the age of 78. His sons and grand* 
sons followed the same profession. 

Morel, William^ regius professor of Greek, and 
director of the king's printing bouse at Paris, died 
1 564. He composed a Dictionnaire Grec- Latin Fran^ 
coisy trhich was published in quarto in 1622, and 
some other works which indicate very extensive leara- 
iog. His editions of the Greek authors are exceed- 
ingly beautiful. This great scholar, who was of a 
different family from the preceding, had a brother 
named John, who died in prison (where he bad been 
confined for heresy) at the age of 20, and whose body 
was dog out of the grave, and burnt, Feb. 27. 1559. 
They were of the parish of Tilleul, in the county of 
Mortein in Normandy. 

MORENA, in Ancient Geography^ a district or di- 
vision of Mysia, in the Hither Asia. A part of which 
was occupied by Cleon, formerly at the bead of a 
band of robbers, but afterwards priest of Jupiter Ab- 
rettenus, and enriched with possessions, £rst by Antony, 
and then by Caesar* 

MORESQUE, Moresk, or MoriskOf a kind of 
painting, carving, &c. done after the manner of tbt 
Moora^ consisting of several grotesque pieces and com- 
partmenb promiscuously intermingled, not contaioiqg 
any |>erfect figure of a man, or other animal, but a wild 
resemblance of birds, beasts, trees, &c. These are also 
called arabesques^ and are particularly used in embroi- 
deries, daroa^ work, &c. 

^loRESQUE Dances^ vulgarly called Morrice dances^ 
are those altogether in imitation of the Moors, as sa- 
rabands, cbacoQS, &c. and are usually performed with 
castanets, tambours, &c. 

There are few country places in England wliere the 
morrice dance is not known. It was probably intro- 
duced about, or a little before, the reign of Henry VIII. 
and is a dance of young men in their shirts, with bells 
at their feet, and ribbands of various colours tied round 
their arms and flung across their shoulders* 
MORGAGNA. See Fata. 

MORGAGNI, John Baptist, doctor of medicine, 
first professor of anatomy in the university of Padua, 
and member of several of the most eminent societies of 
learned men in Europe, was bom in the year 1682, at 
Forli, a town in the district of La Pomagna in Itady. 
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(a) This last disposition, we are told, he cotuld not restrain even at his execution. The day being come, be 
.jMcended the scaffold, which seemed so weak that it was ready to fall ^ whereupon, ** I pray (said be) see 
me safe up, and for my coming down let me shift for myself." His prayers being ended, be turned to the 
executioner, and with a cheerful countenance said, Pluck up thy spirits, man, and be not afriud to do thy 
•office y my neck is very abort, take heed therefore thou strike not awry for saving thy honesty." Then laying 
his bead upon the block, he bade him stay until he had put aside bis beard, saying, That never commit- 
ted any treason." 
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His parents, who were in easy circumstances, allowed own eye at Padua, in the year 1765. It does not ap- Morgagni 
him to follow that course in life his genius dictated, pear that he had in view any future publications ^ but ^ 

He began his studies at the place of bis nativity ; but he intended to have favoured the world with a com- 
soon after removed to Bologna, where be obtained the plete edition of all his works, which would probably ’ 
degree of Doctor of Medicine, when he had but just have been augmented with many new observations, lu 
reached the i6tb year of his age. Here his peculiar this he was engaged when, on the 5th of December 
taste for anatomy found an able preceptor in Valsalva, after he bad nearly arrived at the 90th year of 

who bestowed on him the utmost attention j and such his age, death put a period to bis long and glorious 
was the progress he made under this excellent master, career in the learned world. 

that at the age of 20 he himself taught anatomy with MORGANA, or Morgagna, Fata, See Fata. 

high reputation. Soon, however, the fame of his pre- MORGES, a town of Swisserland in the canton of 

lections, and the number of bis pupib, excited tbe Berne, a place of some trade, and situated oa the lake 
jealousy of the public professors, and gave rise to in- of Geneva, five miles from Lausanne. £. Long. 6.42. 
vidisus persecutions. But bis abilities and prudence N. Lat. 46. 29. 

gained him a complete triumph over his enemies ^ and MORGQ, anciently Amorgos^ ao island In the Ar- 
all opposition to him was finally terminated from his cbipelago, which produces wine, oil, and corn. It is 
being appointed by the senate of Bologna to fill a me- well cultivated, and the inhabitants are affable, and ge- 
dical chair, which soon became vacant. But the du- nerally of tbe Greek church. The best parts belong 
ties of this office, although important, neither occu- to a monastery. The greatest inconvenience in this 
pied the whole of his time, nor satisfied his anxious island is the want of wood. It is 30 miles in circumr 
desire to afford instruction. He still continued to la- ference. £• Long. 26. 15. N. Lat. 36. 30. 
hour in secret on his favourite subject, and soon after MORIAH, one of the eminences of Jerusalem ^ on 
commanicated the fruits of these labonrs to the public which Abraham went to offer his son, and David 
in his Adw:rsanu Anatomical the first of which was pub- wanted to build the temple, which was afterwards exe- 
Hsbed in the year 1706, the second and third in 1717, cuted by Solomon : The threshing floor of Araunab ^ 
and the tbrec others in 1719. The publication of this originally narrow, so as scarce to contain the temple, 
excellent work spread the fame of Morgagni far he- but enlarged by means of ramparts ^ and surrounded 
yond the limits of the state of Bologna. Such was his with a triple wall, so as to add great strength, to the 
reputation, that the wise republic of Venice had no temple, (Josephus). It may be considered as a part 
hesitation in making him an ofler of the second chair of Mount Sion, to which it was joined by a bridge and 
of tlic theory of* m^icine in the university of Padua 5 gallery, (Id,). 

then vacant by the death of M. MoHnetti ^ and, to eir- MORILLES, a kind of mushroom, about the size ' 
sure his acceptance, they doubled the emoluments of of a walnut, pierced with holes like a honey >comb, and. 
that appointment. While he was in this department, said to be good for creating an appetite. It is often 
he pablished 'bis tveRtise^ eniiiled Nova Institutionvm used in sauces and ragouts. 

medicarum tdea^ which first appeared at Padua in the MORINA, a genus of plants belonging to tbe diao- 
year 1712^ From this work his former reputation suf- dria classy and in the natural method ranking under 
fvred no' diminution. And soon after he rose, by dif- tbe 48th order, A^rcgata, Sec Botany Index* 
ferent steps, to be first professor of anatomy in that MORlNORUSl Castellum, in Ancient Ge(^a* 
celebrated university. AUhough Morgagni was thus phy^ simply Castcllura ( Antonine) \ situated ou an emir 
finally settled at Padua, yet lie gave evident proofs of nence, with a spring of water on its top, in the terrU 
his gratitude and attachment to Bologna, which be tory of the Morini. Now Mont Q<usd^ in Flanders, 
considered as his native country with respect to the MORINDA, a genus of plants belonging to the 
sciences. He exerted his utmost efforts in establishing pentandria class, and iu tbe natural method ranking 
the academy of Bologna, of which he was one of the under the 48th order, Aggregatte, See Botany In ^ 
first associates \ and he enriched their publications with dex, 

several valuable and curious papers. Soon after this, M 0 RI 80 N, Robert, physician and professor of 
the Royal Societies of London and Paris received him botany at Oxfoi-d, was born at Aberdeen in 1620, 
among their number. Not long after the publication bred at the university there, and taught philosophy for 

of his Adversaria Anatomica, he began, much upon some time in it j but having a strong inclination to bo- 

tbe same plan, V\% FpisloleB Anatomicce^ the first of tany^ made great progress in that science. The civil 
which is dated at P^na in the beginning of April wars obliged him to leave his country y W'bich, how- 
17264 Tbe works of Morgagni which have already ever, he did not do till he had first signalized his zeal 
bwB mentioned, are to be considered, in a great mea- for the interest of the king, and his courage, in a battle 
sure, as strictly anatomical : but he was not more «mi- fought between the inhabitants of Aberdeen and the 
nent as an* anatomist, thfan as- a learned and successful Presbyterian troops on the brid^ of Aberdeen, in which 
physician. In the year 176a, when he was not far di- he received a dangjerousi wound on the head. As swn 
stant from the 80th year of his age, he published bis as he was cured of it, be went into France ; and fixiil^ 
large and Toluable work De rof/m et sedibus morborum at Paris, he applied assiduously to botany and anatomy. 
per anatomen inda^tis. This last and most imjMTtant He was introduced to the duke of Orleans, who gave 
of all bis productions will afford convincing evidence him t|ie direction of tho royal gardens at Blms. H# 

of his industry and abilities to latest posterity. Besides exercised the oflice till the death of that prince, and. 

these vrorks, he published, at different periods of his afterwards went over to England in 1660. Charles II. 
life, several miscellaneous pieces, which were after- to whom the duke of Orleans had presented him at 
wards collected into one volume, apd piinted under his ' Blois,^ sent for him to London, and gave him the title 
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Morlion of Iiis physician ^ and tJiat of professor royal of botany^ 

Moilacbia ^ pension of 200I per annum. The Pre^ludium 
01 ac ^ a. which he published in 1669, procured him 

so much reputation, that the university of Oxford in- 
vited him to the professorship of botany in 1669 ^ 
which he accepted, and acquitted himself in it with 
j^eat ability. He died at London in 1683, aged 63. 
He published a second and third part of his History 
of Plants, in 2 vols. folio*, with this title, Plantarum 
Mistoria Oxoniensis Universalis, The first part of this 
excellent work has not been printed > and it is not 
known what has become of it. 

MORISONIA, a genus of plants belonging to the 
monadelphia class, and in the natural method rank- 
ing under the 25th order, Putaminear, See Botany 
Index, 

MORLACHIA, a mountainous country of Dal- 
matia. The inhabitants are called Morlachs or i/or- 
lacc/ii ; they inhabit the pleasant valleys of Koter, along 
the rivers Keiha, Cettina, Narenta, and among the 
inland mountains of Dalmatia. The inhabitants ai*e by 
some said to be of Walachian extraction, as is indicated 
by their name *, Morlachia being a contraction of 
Mentt'O Walachia^ that is. Black Walachia: and the 
■Walachians are said to be descendants of the ancient 
Roman colonies planted in these countries. This, how- 
ever, is denied by the Abb^ Fortis, who published a 
volume of travels into that country. He intnrms os 
that the origin of the Morlacchi is involved in the 
darkness of barbarous ages, together with that of many 
other nations, resembling them so much in customs and 
language, that they may be taken for one people, dis- 
persed in the vast tracts from the Adriatic sea to the 
Frozen ocean. 

With regard to the etymology of the name, the 
Abbh observes, that tlie Morlacchi generally call them- 
selves, in their own language, Vlassi ; a national term, 
of which no vestige is found in the records of Dal- 
matia till the 13th century. It signifies powetful men^ 
or men of auihority ; and the denomination of Moro 
Flassf, coiTuptly Morlacchi^ as they are now called, 
may perhaps point out the original of the nation. This 
word may possibly signify the conquerors that came Jkom 
the sea; moor^ in all the dialects of the Sclavonian 
language, signifying the sea, 

Willi regard to the character of these people, we 
are informed that they are much injured by their ma- 
ritime neighbours, The inhabitants of the sea coast of 
Dalmatia tell many frightful stories of their avarice 
and cruelty : but these, in our author’s opinion, are all 
either of an ancient date, or if any have happened in 
latter times, they ought rather to be ascri^d to the 
corruption of a few individuals, than to the had disi- 
position of the nation in general 5 and though thievish 
tricks are frequent among them, he informs us, that 
a stranger may travel securely through their coun- 
try, where he is faithfully escorted, and hospitably 
treated. 

As to the Blorlacchi themselves, they are repre- 
sented as open and sincere to such a degree, that they 
would be taken for simpletons in any other country j 
and by means of tli»s quality they have been so often 
dup*'(l bv the Italian-, that the fdth f an Italian and 
thefai h a an stnonymoas among the Morlacchi. 

'They are very liospiiable to strangers j and their hos- 



pitality Is equally conspicuous among the rich and poor. Morlatl 
The rich prepares a roasted lamb or sheep, and the'— v' 
poor with equal cordiality offers whatever he has ^ nor 
is this generosity confined to strangers, but generally 
extends itself to all who arc in w'ant. W^ben a Mor- 
Jack is on a journey, and comes to lodge at a friend’s 
boose, the eldest daughter of the family, or the new 
married bride, if thei*e happen to be one, receives and 
kisses him when he alights from bis horse or at the 
door of the house : but a foreigner is rarely favoured 
willi these female civilities ^ 011 Uie contrary the wch 
men, if they are young, hide themselves, and keep oot 
of his way. 

The ^iorla€cbl in general have little notion of do* 
mestic economy, and readily consume in a week as 
much as would be sufficient for several months, when- 
ever any occasion of merriment presents itself. A mar- 
riage, the holiday of the saint protector of the familj, 
the arrival of relations or friends, or any other jojfoi 
incident, consumes of course all that there is to eat 
and to drink in the house. Yet the Morlack is a great 
economist in the use of his wearing apparel^ for 
rather than spoil bis new cap, be takes it off, let it 
rain ever so hard, and goes bareheaded in the storm. 

In the same manner be treats his shoes, if the road is 
dirty and they are not very old. Nothing hut an abso- 
lute impossibility hinders a Morlack from being punc- 
tual ; and if he cannot repay the money he borrowed at 
the appointed time, be carries a small present to his 
creditor, and requests a longer teirn. 

Friendship is lasting among the Morlacchi. They 
have even made it a kind of religious point, and tie 
the sacred bond at the foot of the altar. The Sclavo- 
nian ritual contains a particular benediction for the so- 
lemn union of two male or two female friends in the 
presence of the congregation. The male friends thus 
united are called Pobratimi^ and the female Posestremej 
which means half-brothers and half-sisters. From those 
consecrated friendships among the Morlacchi and other 
nations of the same origin, it should seem that the 
sworn brothers arose y a denomination frequent enough 
among the common people of Italy and in many parts 
of Europe. The ^fference between these and the 
Pobratimi of Morlachia consists not only in the want 
of the ritual ceremony, but in the design of the union 
itself. For, among tbe Morlacchi, the sole riew is 
reciprocal service and advantage ^ but such a brother- 
hood among the Italians is generally ccmmenced by 
bad men, to eufible them the more to hurt and disturb 
society. 

But as tbe friendships of tbe Morlacchi are strong 
and sacred, so their quarrels are commonly unextin- 
guisbable. They pass from father to son ^ and tbe mo- 
tliers fail not to put their children in mind of their 
duty to revenge their father if he has had the mis- 
fortone to he killed, and to show them often tbe 
bloody shirt and arms of the dead. And so deeply 
is revenge rooted in the minds of this nation, that aU 
the missionaries in the world would not be able 
to eradicate it. A Morlack is naturally inclined to 
do good to his fellow creatures, and is full of n^kode 
for the smallest benefit ) but imphtcahle if iujured or 
insulted. 

A Morlack who has killed another of powerful 
family, is commonly obliged to save bimnetf by flight* 
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ifcM. anJ to keep out of the way for several years, 
during that time he has been fortunate enough to 
escape the search of his pursuers, and has got a small 
sum of money, he endeavours to obtain pardon and 
peace ^ and, that he may treat about the conditions 
tn person, he asks and obtains a safe conduct, which 
fs huthfuJly maintained, thou^ only verbally granted. 
Then he finds mediators : and, on the appomted day, 
the relations of the two hostile families are assembled, 
and the criminal is introduced, dragging himself along 
on his hands and feet, the musket, pistol, or cutlass, 
with which he committed the murder, bung about his 
Deck and while he continues in that humble posture, 
one or more of the relations recites a panei^ric on 
the dead, which sometimes rekindles the flames of 
revenge, and puts the poor prostrate in no small dan- 
ger. 

The Morlacks, whether they happen to be of the 
Roman or of the Greek church, have very singular 
ideas about religion : and the ignorance of their teach- 
ers daily augments this monstrous evil. They are as 
firmly persuaded of the reality of witches, fairies, en- 
chantments, nocturnal apparitions, and sortileges, as 
if they had seen a thousand examples of them. Nor 
do they make the least doubt about the existence of 
vampires : and attribute to them, as In Transylvania, 
the sucking the blood of infants. Therefore, when 
a man dies suspected of becoming a vampire, or vu^ 
kodlnky as they call it, they cut his hams, and prick 
his whole body with pins \ pretending, that after 
this operation he cannot walk about. There are even 
Instances of fiforlacchi, who, imagining that they may 
possibly thirst for children's blood after death, entreat 
their heirs, and sometimes oblige them to promise, to 
treat them as vampires when they die. 

A most perfect discord reigns in Morlaccbia, as it 
geoeraily does in other' parts, between the Latin and 
Greek communion, which their respective priests fail 
not to foment, and tell a thousand little scandalous sto- 
ries of each other. The churches of the Latins are 
poor, but not very dirty \ those of the Greeks are 
equally poor, and shamefully ill kept. Our author 
has seen the curate of a Morlack village sitting on the 
ground in the churchyard, to hear the confession of 
women on their knees by bis side : a strange posture 
indeed ! but a proof of the innocent manners of those 

d people, who have the most profound veneration 
heir spiritual pastors, and a total dependence upon 
them ’y who, on their part, frequently make use of a 
discipline rather military, and correct the bodies of 
their offending flock with the cudgel. 

Innocence, and the natural liberty of pastoral ages, 
sue still preserved among the Morfacchi, or at least 
many traces of them remain in the places farthest di- 
stant from our settlements. Pure cordiality of senti- 
ment is not there restrained by other regards, and dis- 
plays itself without any distinction of circumstances. A 
young handsome Morlack girl, who meets a man of her 
district on the road, kisses him affectionately, without 
the least imputation of impropriety ^ and M. Portia 
has seen all the women and girls, all the young men 
and old, kissing one another as they came into the 
elinrch3rard on a holiday > so that they looked as if 
they all belonged to one family. He often observed 
the same thing on the road, and at the fiurs in the roa^ 
VoL. XIV. Part II. “ f 
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If ritime towns, where the Morlacchi came to sell their ModacdiL 
commodities. 

The dress of the unmarried women is the most com- 
plex and whimsical, in respect to the ornaments of the 
head *y for when married they are not allowed to wear 
any thing else but a handkerchief, either white or co- 
loured tied about it. The girls use a scarlet cap, to 
which they commonly hang a veil falling down on the 
shoulders, as a mark of their virginity. ' The better 
sort adorn their caps with strings of silver coins, a- 
mong which are frequently seen very ancient and va- 
luable ones •y they have moreover ear ringv of very cu- 
rious work, and small silver chains with the figures of 
half moons fastened to the ends of them. But the poor 
are forced to content themselves with plain caps ; or if 
they have any ornaments, they consist only of small 
exotic shells, round glass heads, or bits of tin. The 
principal merit of these caps, which constitute the 
good taste as well as vanity of the Morlack young 
ladies, is to attract and fix the eyes of all who are 
near to them by the multitude of ornaments, and the 
noise they make on the least motion of their heads.*^ 

Both old and young women wqar about their necks 
large strings of round glass beads, of various site and 
colour ^ and many rings of brass, tin, or silver, on 
their fingers. Their bracelets are of leather covered 
with wrought tin or silver ^ and they embroider their, 
stomachers, or adorn them with beads or shells. But 
the use of stays is unknown, nor do they put whale- 
bone or iron in the stomacher. A broad woollen 
girdle surrounds their petticoat, which is^ commonly 
decked with shells, and of blue colour, and therefore 
called modrtna. Their gown as well as petticoat, is 
of a kind of serge ^ and both reach near to the ancle : 
the gown is bordered with scarlet, and called sadak. 

They use no roodrina in summer, and only wear the 
•adak without sleeves over a linen petticoat or shift.— 

The girls always wear red stockings ; and their shoes 
are like those of the men, called opanke. The sole is 
of undressed ox bide, and the upper part of sheep's skin 
thongs knotted, which they call apute ; and these they 
fasten above the ancles, something like the ancient co- 
thurnus. The unmarried women, ev^n of the richest 
families, are not permitted to wear any other sort of 
shoes ; though after marriage, they may, if they will, 
lay aside the opanke, and use the Tuik.isb slippers. 

The girls keep their hair tressed under their caps, but 
when married they let it fall dishevelled on the breast \ 
sometimes they tie it under the chin \ and always have 
medals, beads, or bored coins, in the Tartar or Ame- 
rican mode twisted amongst it. 

Nothing is more common among the Morlacchi than 
marriages concluded between the old people of the re- 
spective families, especially when the parties live at a 
great distance, and neither see nor know each other y 
and the ordinary motive of these alliances is the am- 
bition of being related to a numerous and powerful 
mily, famous for having produced valiant men. A de- 
nial in such cases is very rare •y nor does the father of 
the maid inquire much into the circumstances of the fa- 
mily that asks her. Sometimes a daughter of the master 
is given in marriage to the servant or tenant, as was 
usual in patriarchal times : so little are the women re- 

S rded in this country. But on these occasions, the 
orlacchi girls enjoy the privilege of lefesal. For he 
3 F who 
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Moikcdu. who ads by proxy, having obtaliied hts suit^ is obliged 
^ ■ — y ■ to go and bring the bridegroom : and, if on seeing 
each other, the young people are reciprocally content, 
the marriage k concluded, but not otherwise. In some 
parte it is the custom for the bride to go to see the house 
and family of the pr<^posed husband, before she gives 
a definitive answer ; and if th^ place or persons are 
disagreeable to her, she is at liberty to annul the con- 
tract. 

. The bride is coaducted to a church, veiled, and sur- 
rounded by the firiends of the bridegroom, or svati^ as 
they are called, on horseback; ai^ the sacred cere- 
mony is performed amidst the noke of muskets, pistols, 
barbaric sbouts and acclamations, which coutinoe till 
she return to her father^s house or to that of her hus- 
band, if not far o£ The first day^s entertainment is 
sometinses made at the bride's house, but generally at 
the bridegroom's, whither the svati huten immediately 
after the nuptial benediction ; and at the same time three 
or four men run on foot to tell the good news ; the first 
vrho gets to the house has a kind of a towel embroidered 
at tbe ends, as a premium. The domachin, or bead of 
the boase, comes out to meet bis daughter-in-law ; and 
a child is handed to her, before she alights, to caress it; 
and if there happen to be none in tbe bouse,, tbe child 
is borrowed from one of the neighbours. When she 
alights, she kneels down, and kisses the threshold.— 
Then the mother-in-law, or in her place some other 
female relation, presents a eom sieve, full of different 
kinds of grain, nuts, almonds, and other small fruit, 
which the bride scatters upon the svati, by handfuls, 
behind her back. The bride does not sit at the great 
table tbe first day, but has one apart for herself, the 
two diveri, and the stacheo. The bridegroom sits at 
table with the svati ; but la all that day, consecrated to 
the matrimonial union, be must neither unloosen nor cut 
any thing whatever. Tbe knum carves bis meat, and 
cuts bis bread. It is the domaebin's business to give 
the toasts ; and the stari-svat is tbe first who pledges 
him. Generally tbe hukkara, a very large wooden 
cap, goes round, first to tbe saint protector of the fa- 
mily ; next to the prosperity of tlie holy faith ; and 
sometimes to a name tbe roost sublime and venerable. 
The most extravagant abundance reigns at these feasts; 
pnd each of tbe svati contributes, by sending a share 
of provisions. The dinner begins with iruit and 
cheese^ and tbe soup comes last, just contrary to our 
custom. All sorts of domestic fowls, kid, lamb, and 
sometimes venison, are heaped in prodigal quantities 
upon their tables. 

These nuptial feasts, called adrave by the ancient 
Huns, are by the Morlacchi caUed sdravize^ from 



piece of money into tbe bason after perfomuBg that Mcdicd 
function, which k a very rare one amoi^ them, except- lH(na> 
ing on such occasions. 

The Morlacchi pass tbeir youth in the woocb, 
tending their flocks and herds ; and in that life of qokt 
and leisure they often become ^xtexons m caiviDg widi 
a simple knife : they make wooden cups, and whbtlei 
adorned with fanciful bas letiek, which are not void 
of merit, and at least show the genius of tbe people. 

MORNAY, PHii.irp£ be, seigneur du Plessk 
Marly, was bom at Baby or Bishuy in U^r Nonnaa. 
dy in France, ia 1549, and was educated at Ftm. 
What was then thought a prodigy in a gentleman, be 
made a rapid progress in the belles lettres, k tbe 
learned languages, and in tkeok^y. He was at first 
destined for the church ; but tbe principles of Calvi- 
nism, which he had imbibed from hk mother, effec- 
tually excluded him from the ecclesiastical preferments 
to which he was entitled by bis interest, abilities, 
and birth. After the horrible massacre of St Bartho- 
lomew, Philippe de Momay made tbe tour of Italy, 
Germany, England, and the Low Countries ; aad k 
was equally improved and delighted by bk travels. 
Mornay afterwards joined tlie king of Navarre, at tbat 
time leader of the Protestant party, and so well known 
since by the name of Henry iV. Thk prince sent 
Momaj, who employed his whole abilities, both as 
a soldier and a writer, in defence of the Protestant 
cause, to conduct a ne^ociation with Elixabeth queen 
of England ; and left him wholly to his own discretion 
in the management of that business. He was suecetts- 
fill in almost every negociation, because he conduct- 
ed it like an able politician, and not with a spirit of 
intrigue. He tenderly loved Henry IV. and spoke 
to him on all occasions as to a friemL When be wns 
wounded at Aumale, be wrote to him in these words : 

** Sire, You have long enough acted the part of 
Alexander, it is now time you should act that of 
Caesar. It k our duty to die for your majesty, &c. 

It is glorious for you. Sire, that I dare venture to teU 
you it k your duty to live for us." This fiiitfafiit 
aubject did every thing in hk power to rake Henry 
to the throne. But when he deserted the Protestant 
faith| he reproached him in tbe bitterest manner, and 
retired from court. Henry still loved him ; and was 
extremely affected with an iosnlt which be received in 
1 597 firom one Saint Phal, who beat him with a 
cud^l, and left him for dead. Momay demanded 
justice from tbe king, who gave him t^ ibllowkg 
answer, a proof as well of his spirit as of hk goodness 
of heart. Monsieur Duplessk, I am exceedingly of- 
fended at tbe insult you have received ; and I synpa- 



whence the Italian word a&avhiaio is undoubtedly de- tbize with you both as your sovereign and your firiend. 
rived. They continue three, six, eight, or nnore days, ^ t n ^ 

according to the ability or prodigal dkposiUon of the 
fiunily where they are held. The new married wife 
gets no inconsiderable profit in these days of joy : and 
it usually amounts to much more than all the portion 
she brings with her, which often consists of noihing 
hut her own clothes and perhaps a cow ; nay, it hap- 



pens sometimes that the parents, instead of giving 
money with their daughter, ^ something from the 
bridegroom by way of price, ^e bride carries water 
every morning, to wash the hands of her guests an long 
wi tm feinting kste > and ench of them tLEOws a tmau 



In the former capacity,, I shall do justice to you and 
to myself ; and had I sustained only the character cf 
your firiend, there are few perhaps who would have 
drawn their sword or sacrificed tbw life more cbccr- 
fiiily in yonr cause. Be satisfied, then, that I will act 
the part of a king, a master, and a fnend," &c. 
nay's knowledge, probity, and valour, made him tbe 
soul of the l^testant party, and procured him tbe 
contemptuous ap|iellation of the Pope of the Htigueno^ 
He defended their doctrines both by speech and writ- 
ing. One of hk books on the Iniquity of the MaiS 
having stirred up ail the Catholic divines, be lefimd 
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fflty make any reply to tbcli* censures and criticisms 
q except in a public conference. This was accordingly 
'oc. appointed to be held A. D. 1600, at Fountainbleau, 
where the court then was. Tlie two champions were, 
Bu Perron bishop of Evreux, and Momay. After a 
great oaany arguments and replies on both sides, the 
victory was adjud^d to Du Perron. He had boasted 
that be would point out to the satisfaction of every 
one live hundred errors in his adversary's hook, and 
be partly kept his word. The Calvinists did not fail 
to claim the victory on this occasion, and they still 
continue to do so. Tins conference, Instead of putting 
an end to the differences, was productive of new quarrels 
among the controversialists, and of much profane wit 
among the libertines. A Huguenot minister, who was 
present at the conference, observed with great concern 
to a captain of the same party, — “ The bishop of Evreux 
has already driven Momay from several strong holds." 

No matter (replied the soldier), provided he does not 
drive him from Saumur." This was an Important 
place on the river Loire, of which Duplessis was go- 
vernor. Hither he retired, his attention being con- 
stantly occupied in defending the Huguenots, and in 
making himself formidable to the Catholics. When 
Louis XIII. was making preparations against the Pro- 
testants, Duplessis wrote him a letter, dissuading him 
from such a measure. After employing the most 
plausible arguments, he concludes in the following 
manner ; ** To make war on the subject, is an indi- 
cation of weakness in the government. Authority 
consists in the quiet submission of the people, and is 
established by the prudence and justice of the governor* 
Force of arms ought never to be employed except in re- 
pelling a foreign enemy. The late king would have sent 
the new ministers of state to learn the first elements of 
politics, who like unskilful surgeons would apply violent 
remedies to every disease, and advise a man to cut off an 
arm when liis finger aches." These remonstrances pro- 
duced 00 other effect than the loss of the government of 
Saomur, of which he was deprived by Louis XUI. in 
1621. He died two years after, November ii. 1623, 
aged 74, In his barony de la For^t-sur-Seure in Poitou. 
The Protestant cause never had an abler supporter, or 
H>oe who did it more .^edit by his virtues and abili- 
ties. 

Cemeur des courtisam^ mais i la cour aimi ; 

Fier ennemi de Rome^ et de Rome HcKRl ADE* 

The following is a list of bis works : 1. Un Traiti 
de r Fsticlmristc^ 1604, in folio. 2. Un Traiti de la 
^^rite de la Religion ChretiennCy 8vo. 3. A book en- 
titled La Mystere d^IniquitS, 4to. 4. Un discours sur le 
droit pretendu par ceux de la maison de Guise ^ 8vo* 
5. Curious and interesting Memoirs from the year 1572 
to 1629^ 4 4 ^®* valuable. 6. Letters; which are 

written with great spirit and good sense. David des 
Liques has given ns his life in quarto ^ a book more iu- 
terestii^ for the matter than the manner. 

MOkNE-Garou, a very remarkable volcanic moun- 
tain on the island of St Vincent’s in the West Indies* 
It was visited by Mr James Anderson surgeon in the 
year 1764. See St Vincents. 

MOROC, or MaROC, a beautiful bird of Abyssinia^ 
described by Mr Bruce, who thinks its name is derived 
from TTior, honey," though he says thakhe never beard 
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it xvas further concerned in the honey than destroying Moroc 
bees. It seems to pursue those insects out of enmity or II 
diversion as well as for food, leaving great numbers dead Morovco. 
on the ground, besides those which it devours for food. * 

The moroc resembles the cuckoo in size and shape, 
but differs in other respects. Its mouth is very wide, 
the opening reaching almost to its eyes \ the inside of 
the mouth and throat yellow, the tongue sharp-point- 
ed, and capable of being drawn almost half its length 
out of the mouth beyond the point of its beak, and is 
very flexible. The head and neck are brown, without 
any mixture of other colours : there are likewise a num- 
ber of very small and scarcely visible hairs at the root 
of the beak. 

This seems to be the bird mentioned by Sparman 
under the name of cuculus indicator^ which (he says) 
has the singular property of discovering the nests of wild 
bees, and leading travellers by a certain cry to the place 
where the treasure is deposited. According to Spar- 
man’s account, it makes known these discoveries by the 
same cry to foxes as well as to the human species^ but 
Jerome Lobo, who mentions the Abyssinian bird, takes 
no notice of the foxes, though he mentions its singing 
melodiously when it arrives at the place where the h^ey 
is deposited* Both these accounts are severely criticised 
by Mr Bruce, who says, that honey is so abundant on 
every hillock and every tree, that a bird possessing this 
faculty could he of no use to man or to any other ani- 
mal in that country, and that having never heard of 
such a bird in Abyssinia, be considers the account of it 
as a fiction. 

MORNING, the beginning of the day, or the time 
of the sun rising. The astronomers reckon morning, 
mane^ from the time of midnight to that of mid-day. 

Thus an eclipse is said to begin at 11 o’clock in the 
morning, &c. 

Morning star, is the planet Venus, when a little to 
the westward of the sun \ that is, when she rises a little 
before* Tn this situation she is called by the Greeks 
Phosphorus ; by the Latins Lucifer^ &c. , 

MOROCCO, an empire of Africa, comprehending Sitnntion 
a considerable part of the ancient Mauritania, is bound- (uid boua- 
ed on the west by the Atlantic ocean ; on the east ty daric*. 
the river Mnlvya, which separates it from Algiers \ on 
the north by the Mediterranean j and on the south by 
Mount Atlas, or rather by the river Sus, which di- 
vides it from the kingdom of Tafilet. Its greatest length 
is from the north-east to the south-west, amounting to 
above 590 miles *, its breadth is not above 260 where 
broadest, and in the narrowest places it is not .above 
half that breadth* « 

The ancient history of Morocco has been already History, 
given under the article Mauritania. It continued 
under the dominion of the Romans upwards of 400 
years. On the decline of that empire it fell nnder 
the Goths, who held it till about the year 600, when 
the Goths were driven out by the Vandals, the Van- 
dals by the Greeks, and they in their turn by the 
Saracens, who conquered not only this empire^ 
we may say the whole continent of Africa;^ at least 
their religion, one way or other, is to be found in all 
parts of it. The Saracen empire did not continue 
loog united under oue head, and many princes set up 
for themselves In Africa as well as elsewhere, through 
whose dissensioni ^;tbe Almoravides were at length 
3 F 2 raised 
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Morocco, nused to the sovereignty, as related under the article 
,i Algiers, N® a. 1 usef, or Joseph, the second mo- 
narch of that line, built the city of Morocco, con- 
quered the kingdom of Fez, and the Moorish domi- 
nions in Spain ^ all which were lost by his grandson 
Abbu Halli, who was defeated and killed by tiie Spa- 
niards. On this prin^e^s death the crown passed to 
the Mohedians, or Almohedes, with whom it bad not 
continued above three generations, when Mohammed 
the son of A 1 Mansur Tost the famous battle of SieiTa 
Morena, in which 200,000 Moors were slain, and in 
consequence of which AIpbonso X. retook a great 
many of the Moorish conquests immediately after. 

Mohammed died soon after this disgrace, and left 
several sons, between whom a civil war ensued, during 
which the viceroys of Fez, Tunis, and Tremesen, found 
means to establish themselves as independent princes. 
At length one of the princes of the royal blood of 
Tremesen having defeated the Almohedes, made him- 
self master of the kingdoms of Morocco and Fez, and 
entailed them on bis own family. In a short time, 
however, this family was expelled by the Merini, the 
Merini by the Oataze^, and these by the Sharifs of 
Hascen, who have kept the government ever since. 
Gotc^- Nothing can be conceived more unjust and despotic 
meat than the government of Morocco, and nothing more de- 
generate than the character of the people. The em- 
peror is allowed to have not only an uncontrollable 
power over the lives and fortunes of his subjects, but 
in a great measure over their consciences, in as much as 
he is the only person who, as the successor of the pro- 
phet, has a right to interpret the Koran ^ and appoints 
all the judges under him, of whom those of Morocco 
and Fez are the chief, whose business it is to explain 
and dispense all matters relating to their religion ^ and 
who, being his creatures and dependents, dare not steer 
otherwise than as he directs. Whenever therefore the 
laws are enacted by him, and proclaimed by his gover- 
nors in all the provinces, as is commonly done, |hat none 
may plead ignorance, they are everywhere received 
wiA an implicit and religious submission. On the 
other band, the subjects are bred up with a notion, that 
' those who die in the execution of his command are en- 
titled to an immediate admittance into paradise, and 
those who have the honour to die by bis hand to a still 
greater degree of happiness in it After this we need 
not wonder at finding so much cruelty, oppression, and 
tyranny on the one side, and so much submission, pas* 
^ siveucss and misery on the other. 

Account of This latter, however, extends no farther than the 
the black Moors : for as to the mountaineers, the subjection and 
troops. tribute they pay to those tyrants was always involun- 
tary f and as for the negroes, their zeal and attachment 
is owing merely to the great sway and power which 
they have gained in the government, on various ac- 
counts. They were first introduced, or rather their im- 
portation increased, by the policy oi Muley Isbmael, a 
late emperor, at a period when there was a great de- 
crease of population in the empire, occasioned in some 
degree by the enormous cruelties exercised by its former 
sovereigns, who have been known not unfrequently, 
through a slight disgust, to abandon a whole town or 
province to the sword. In the character of Muley Ish- 
xnael were found the most singular inconsistencies y for 
it is certain, ^that although a tyrant, yet in other re- 



spects, as if to repair the mischief which he coomutted, Mbror^« 
he left nothing Undone for the encouragement of popu- 
latiou.— *He introduced large colonies of negroes firom 
Guinea; built towns for them, many of which tre 
still remaining, assigned them portions of land, and 
encouraged their increase by every possible means. 

He soon initiated them in the Mahometan faith ; and 
had his plan been followed, the country by this time 
would have been populous, and probably flourishiog. 

As the negroes are of a more lively, active and enter- 
prising disposition than the Moors, they might soon 
have been taught the arts of agriculture ; and their sin- 
gular ingenuity might have been directed to other use- 
ful purposes. It is true, Muley Ishmael, when he 
adopted this plan, had more objects in view than that 
of merely peopling bis dominions. He saw plainly that 
his own subjects were of too capricious a disposition to 
form soldiers calculated for his tyrannical purposes. 
They had uniformly manifested an inclination to change 
their sovereigns, though more from the love of variety 
than to reform the goveimment, or restrain the abuses 
of tyranny. Muley Isbmael had discernment enough 
to see, that by forming an army of slaves, whose s^e 
dependence should rest upon their master, be could easily 
train them in such a manner as to act in the strictest 
conformity to his wishes. He soon learnt that the 
great object with the negroes was plenty of money and 
liberty of plunder ; in these be liberally indulged them, 
and the plan fully answered his expectations. Though, 
however, Muley Ishmael had no great merit in introdu- 
cing subjects for the purposes of tyranny, yet the good 
eflfects of this new colonization were very generally ex- 
perienced. By intermarrying among themselves, and 
intermixing among the Moors (for the Moors will keep 
negro women as concubines, though they seldom many 
them), a new race of people started up, who became as 
useful subjects as the native inhabitants, and brought the 
empire into a much more flourishing state than it had 
ever been in since their great revolution. 

Sidi Mahomet, his grandson atad successor, had dif- 
ferent views, and was actuated by diflerent motives. 
From bis inordinate avarice, he ceased to act towards 
his black troops in the generous manner which had di- 
stinguished his predecessor Muley Isbmael ; and they 
soon showed themselves discontented with bis conduct 
They ofiered to place his eldest son Mnley Ali, 00 the 
throne ; but this prince, not unmindful of the do^ 
which be owed his father and sovereira, declined their 
offer. They next applied to Muley Yazid, who at fiist 
accepted of the assistance they tendered, but in a short 
time relinquished the plan. Sidi Mahomet, disgusted 
with this conduct of the negroes, determined to curb 
their growing power, by disbanding a considerable part 
of these troops, and banishing them to distant parts of 
the empire. . 

A most flagrant species of despotism, which renders pey* 
the emperors more formidable to their subjects, is theirrftke 
making themselves their sole heirs, and, in virtue of thatiP*^ 
seizing upon all their effects, and making only such pro- 
vision for their families as they think proper ; and often, 
on some frivolous pretence, leaving them destitute of 
any, according to the liking or dislike they bear to the 
deceased ; so that, upon the whole, they are the only ma- 
kers, judges, and interpreters, and in many insUmoes 
likewise the executioners, of their own laws, which bare 
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^ 00 <Jtlier limits than their own arbitrary will, 

titles which the emperors of Morocco assume^ are those 
of Mostehriom^ and nobk emperor of AJric ; 

king ofre% and Morocco^ Tafikt^ StiZ^ Dorha^ and all 
the Aigarbe^ and its territories in Afric; grand Sharif 
(or, as others write it, Xar^y that b, successor, or vice- 
i gerent), of the great Prophet Mohammed^ Sfv. 
iai* The judges or magistrates who act immediately under 
^ ^ the emperor are either spiritual or temporal, or rather 
^ ecclesiastical and military. The mufti and the cadb are 
judges of all religious and civil affairs^ and the bashaws, 
governors, alcaides, and other military officers, of those 
that concern the state or the army : all of them the most 
obsequious creatures and slaves of their prince, and no 
less the rapacious tyrants of bb subjects, and from whom 
neither justice nor favour can be obtained but by mere 
dbt of money and extortionate bribery, from the high- 
est to the lowest. Neither can it indeed be otherwise 
m such an arbitrary government, where the highest 
posts must not only be bought of the prince at a most 
extravagant price, and kept only by as exorbitant a tri- 
bute, which b yearly paid to him, but where no one is 
sure to continue longer than he can bribe soipe of the 
courtiers to insinuate to the monarch that he pays to the 
utmost of bis power and much beyond what was expec- 
ted from him. There are instances of the sultan eleva- 
tmg at once a common soldier to the rank of a bashaw, 
or making him a confidential friend ^ the following day 
he would perhaps imprison him, or reduce him again to 
the statbn of private soldier. Yet such is the dispo- 
sition of these people, that they have an unbounded 
thirst for rank and power with all their uncertainties ^ 
and what is more extraordinary, when they have ob- 
tained a high station, they seldom fail to afford tbeb 
sovereign a plea for ill treating them, by abusing in 
•ome way or other their trust. 

tfe- From what has been said, it may be reasonably con- 
cluded that the revenue arbing to the emperor from the 
last mentioned source, that of bribery, extortion, and 
confiscation, must be very considerable, though there is 
no possibility to make any other conjecture of its real 
amount than that it must be an immense one. Another 
considerable branch is the piratical trade, which brings 
the greater income into his treasury, as he is not at any 
expence either for fitting out of corsab vessels, or main- 
taining their men ^ and yet has the tenth of all the car- 
go and of all the captives y besides which, he appropri- 
ates to himself all the rest of them, by paying the cap- 
tors 50 crowns per bead, by which means he engrosses^ 
all the slaves to bis own service and advantage. This 
article b indeed a very considerable addition to his re- 
venue, not only as he sells theb ransom at a very high 
rate, but likewise as he has the profit of all theb labour, 
without allowing them any other maintenance than a 
little bread and oil, or any other assbtance when sick, 
than what medicines a Spanish convent, which he tolera- 
rates there, gives them gratb ; and which, nevertheless 
b forced to pay him an annual present for that toleia- 
tion, besides furnishing the court with medicines, and 
the slaves with lodging and diet when they are not able 
to work. Another branch of his revenue consists in the 
tenth part of all cattle, com, firuits, honey, wax, hides, 
rice, and other products of the earth, which is exacted 
of the Arabs and Brebes, as well as of the natives; and 
these are levied, or rather farmed, by the bashaws, go- 
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vemors, alcaides, &c. with all possible severity. The Moroeeo* 
Jews and Christians likewise pay an income or capita- < ■ * 

tion, the former of six crowns per head on all males from 
15 years and upwards, besides other arbitrary imposts, 
fines, &c. That on the Christians, for the liberty of 
trading in his dominions, rises and falls according to 
theb numl>er, and the commerce they drive ; but which, 
whatever it may bring yearly into bis coffers, is yet de- 
trimental to trade in general, seeing it discourages 
great numbers from settling there, notwithstanding the 
artful invitations which the emperors and their ministers 
make use of to invite them to it ; for, besides those ar- 
bitrary exactions, there is still another great hardship 
attending them, viz. that they cannot leave the country 
without forfeiting all theb debts and effects to the 
crown. The duties on all imports and exports is ano- 
ther branch of his income, the amount of which, it is 
said, does not exceed 165,000!. per annum. ^ 

The climate of the empire of Morocco is in general climate o€ 
sufficbntly temperate, healthy, and not so hot as its situ- Morocco, 
ation might lead us to suppose. The chain of moun- 
tains which form Atlas, on the eastern side, defends 
it from the east winds, that would scorch op the earth 
were they frequent. The summit of these mountains 
b always covered with snow ; and tbeb abundant de- 
scending streams ^read verdure through the neigh- 
bourbon^, make the winter more cold, and temper the 
heats of summer. The sea on the west side, which ex- 
tends along the coast frtim north to south, also refreshes 
the land with regular breezes, that seldom vary accord- 
ing to their seasons. At a distance from the sea, with- 
in land, the heat is so great, that the rivulets become 
d^ in summer ; but as in hot countries dews are plen- 
tiful, the nights are there always cool. The rains are 
tolerably regular in winter ; and are even abundant, 
though the atmosphere is not loaded with clouds as in 
northern latitudes. Those rains which fall by intervals 
are favourable to the earth, and increase its fecundity. 

In January the country is covered with verdure, and 
enamelled with flowers. Barley is cut in March, but 
the wheat harvest b in June. Ail fruits are early in this 
climate ; and in forward years the vintage is over in the 
beginning of September. Though in general there is 
more uniformity and less variation in hot than in north- 
ern climates, the first are nevertheless exposed to the 
intemperance of weather : too heavy rains often impede 
the harvest ; and drought has still greater inconvenien- 
ces, for it ensures the propagation of locusts. ^ 

The soil of Morocco is exceedingly fertile. It b Soil, and 
most so in the inland provinces. On the western coast 
it b in general light and stony, and is better adapted to 
the vine and olive than the culture of wheat.- They an- 
nually bum, before the September rains, the stubble, 
which b left rather long ; and this and the dang of 
cattle, every day turned to pasture, form the sole ma- 
nure the land receives. The soil requires but little 
labour and the ploughing b so light that the furrows 
are scarcely six inches deep; for which reason, in some 
provinces, wooden ploughshares are used for cheap- , 
ness. ,0 

The empire of Morocco might supply itself with all produc- 
necessaries, as well from the abundance and . nature of 
its products, as from the few natural or artificial wants 
of the Moors occasioned by climate or education. Its 
wealth consbts in the fruitfulness of its soil; its com, 

fruits, 
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Morocco, fruits, flocks, flax, salt, gums, and wax, would not only 
^ ■ ■■ supply its necessities, but yield a superflux, which might 
become an object of immense trade and barter with 
other nations. Such numerous exports might return an 
inexhaustible treasure, were its government fixed and 
secure, and did subjects enjoy the fruits of their labour 
and their property in safety, llie increase of com in 
Morocco is often as sixty to one, and thirty is held to 
be but an indifferent harvest. 

Tiie Moors, naturally indolent, take little care of the 
culture of their fruits. Oranges, lemons, and thick 
skinned fruits, the trees of which require little nurture, 
grow in the open fields j and there are very large plan- 
tations of them found, which they take the trouble to 
vrater in order to increase their product. Their vines, 
which yield excellent grapes, are planted as far as the 
33d degree, as in the southern provinces of France, and 
are equally vigorous. But at Morocco, where they 
yield a large and delicious grape, they are supported by 
vine poles nve and six feet above ground y and as they 
are obliged to be watered, the little wine made there is 
seldom preserved. Figs are very good in some parts of 
the empire, but toward the south tney are scarcely ripe 
before they are full of worms ; the beats and nij^ 
dews may, perhaps, contribute to this speedy decay. 
Melons, for the same reason, are rarely eatable •y th^ 
have but a moment of maturity ; which passes so rapidly 
that it is with difficult jr seized. Water melons are 
everywhere reared, and in some provinces are excellent. 
Apneots, apples, and Mars, are in tolerable plenty in 
the neigbbouHio^ of Fez and Mequinez, where water 
is less scarce and the climate more temperate. But in 
the plain, which extends along the western coast, these 
V delicate fruits are very indifferent, have less juice or taste, 
and the peaches there do not ripen. The tree called 
the prickly pear, or the Barbary fig, is plentifully 
found in the empire of Morocco > and is planted round 
vineyards and gardens, because its thick and thorny 
leaves, which are wonderfully prolific, form impene- 
trable hedges. From these leaves a fruit is jwoduced, 
covered with a thorny skin, that must be taken off* with 
care. This fruit is mild, and full of very hard, small 
kernels. The olive is everywhere found along the coast, 
but particularly to the south. 

In the province of Suz, between the 25th and 30th 
degrees, the inhabitants have an almond harvest, which 
varies little because of the mildness of the climate ^ but 
the fruit is small, for which reason they take little care 
of the trees, and they degenerate with time. The palm- 
tree is common in the southern provinces of Morocco } 
but dates ripen there with difficulty, and few are good 
except in the province of Suz and toward Tafilet. On 
the coast of Sallee and Maroora there are forests of oak, 
which produce acorns near two inches long. They 
taste like chesnuts, and are eaten raw and roasted. Salt 
abounds in the empire, and in some places on the coast 
requires only the trouble of gathering. Independent 
of the salt pits formed by the evaporation of the soft 
water, there are pits and lakes in the country whence 
great quantities are obtained. It is carried even as 
far as Tombut, whence it passes to the interior parts of 
Africa. 

The Moors cultivate their lands only in proportion 
to their wants ^ hence two-thirds of the empire at least 
.lie waste. 'Here the dounty that is, the fan or wild palm 
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tree, grows in abondance : and from whtcb those people, 
when necessity renders them industiioiis, find great aiUu-^ 
vantage. The shepherds, molc'drivers, camel-driven, 
and travellers, gather the leaves, of which they make 
mats, fringes, baskets, hats, shotnis or large wallets to 
carry corn, twine, ropes, girths, and covers for their 
pack saddles. This plant, with which also they beat 
their ovens, produces a mild and resinous fniit tbt ri- 
pens in September and October. It is in form like the 
raisin, contains a kernel, and is astringent and very pro- 
per to temper and coantermet the of the watery 

and laxative fruits, of which these people io sumiBer 
make an immoderate use. 

Unacquainted with the sources of wealth of which uina. 
their ancestors were possessed, 4 be Moors pretend tbeie 
are gold and silver mines in the empire, which the em- 
perors will not permit to be worked, lest their sohjects 
should thus find means to shake off their yoke. It is 
not improbable but that the mountains of Atlas may 
contain unexplored riches ^ hot there is no good proof 
that they have ever yielded gold and silver. There are 
known iron mines in the sooth } but the working of 
them has been found so expensive, that the natives would 
rather use imported iron, notwithstanding the heavy | 
duty it pays, by which its price is doubled. There are 
copper mines in the neighbourhood of Santa Cnu:, 
which are not only sufficient for the small consumptioD 
of the empire, where copper is little used, hut are also 
an object of exportation, and would become much Mt 
so were the duties less immoderate. 

Neither the elephant nor the rhinoceros is to be 
either in this or the other states of Barbary > hot the 
deserts abound with lions, tigers, leopards, hyaenas, asd 1 
monstrous serpents. The B^aryborses were fonaeity 
very valuable, and thought equal to the Artbiao. 
Though the breed is now said to be decayed, yet 
some very fine ones are occasionally imported into Eng- 
land. Camels and dromedaries, a^ses, mules, and kom- 
rahs (a most serviceable creature, begot by an ass opoa 
a cow), are their beasts of burden. Tbeir cows are 
but small, and barren of milk. Their abeep yield bat 
indifferent fleeces, but are very large, as are their goats. 
Bears, porcupines, foxes, apes, hares, rabbits, ferrets, 
weasels, moles, chameleons, and all kinds of reptiles, are 
found here. Partridges and quails, eagles, hawks, aa^ 
all kinds of wildfowl, are frequent on the coast 

The principal mountains form tbs chain which y**^"“* 
under the name of Mount AtlaSy and runs thewbole^ 
length of Barbary from east to west, passing through 
Morocco, and abutting upon that ocean which sepsrettf 
the eastern from the western continent, and is from this 
mountain called the Atlantic Ocean, See Atlas. The 
principal rivers, besides the Malva or Miilvya above 
mentioned, which rises in the deserts, and runaingfroB 
south to north divides Morocco fr^m the kingdioD of 
Algiers, are the Suz, Oramirabih, Rabbata, Laracbt 
Darodt, Sebon, Gueron, and Tensifr, wbi^ rise » 
Mount Atlas, and fall into the Atlantic ocean. . ut 

The traffSic of the empire by land is either wkh Art-jrfiii 
bia or Ncgroland : to Mecca, they send caravans, 
sbting of several thousand camels, horses, and wdeb 
twice every year, partly for traffic, and partly on a 
religions account •y for numbers of pilgrims ti^c that 
opportunity of paying their devotions to their gwat 
prophet. The goods they carry to the east are wooibn 
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nniM)£Mttirri> ksther, cochiRea], taA astnch 

•>r^ feathers \ and thej bring back from thence, silk, 
muslins, and dm^. By their canyaos to Negroland, 
they send sak, and wooUen manafacturcs, and 
bring bock gold and irory in return, but chiefly ne» 
groes. 

fit. The caravans always go strong enough to defendthem- 

selves against the urild Arabs in the deserts of Africa 
and Asia ^ though, notwithstanding all their vigilance, 
some of Straders and baggage often fidl into their 
, bands : they are also forced to load one-half of their 
camels witn water, to prevent tbeii perishing with 
drought and thirst in those inhospitable deserts. And 
there is still a more dangerous enemy, which is the sand 
itself : when the winds rise, the caravan is perfectly 
blinded with dust \ and there have been instances both 
In Africa and Asia, where whole caravans, and even 
armies, have been buried alive in the sands. 
ign The natives have hardly any trading vessels, but arc 
acrce. seldom without some corsairs. These, and European 
merchant ships, bring them whatever they want from 
abroad ^ as Ikiea and woollen cloth, stuffs, iron wrought 
and uQwrought, arms, gunpowder, lead and the like : 
for which they take in return, copper, wax, hides, 
Morocco leader, wool (which is very fine), gums^ 
isap, dates, almonds and other firuits. 'The dudes paid 
by En^ish in the ports of Morocco are but half 
those paid hy other Europeans. It is a general obser- 
fadoB, that no nation is fond of trading with these 
states, not only on account of their capricious despotism, 
but t^ villany>of their indhriduals, both natives and 
Jews, many of whom take all opportunities of cheating^ 
7 and when detected are seldom punishedl 

The land forces ef the emperor of Morocco consist 
principally of black troops, and some few white ^ 
asMonting altogether to an army of about 36,000 men 
upon the establishment, two-tharm of which are cavalry, 
llus establishment, however, upon occasion, admits of a 
considerable increase, as every man is supposed to be a 
soldier, and when called upon is obliged to act in that 
capacity. About 6000 of the standing forces form the 
emperor^ body guard, and are always kept near his 
person j the remainder are quartered in the diflerent 
towns of the empire, and are under the charge of the 
bashaws of the provinces. They are idl clotlied by the 
emperor, and receive a trifling pay ) but their chief de- 
pendence is on plunder, which they have frequent op- 
portunities of acquiring. 

The black troops are naturally of a very fiery di^o> 
sitioD, capable of enduring great fatigue, hunger, thirst, 
and every difficulty to which a military life is exposed. 
They appear well calculated for skirmkhing parties, or 
for the purpose of harassing an enemy ^ but were they 
obliged to undergo a regular attack, from their total 
want of discipliue they would soon be routed. lo all 
their manoeuvres they have no notion whatever of order 
and regularity, but have altogether more the appear- 
ance of a raMe than of an army. 

Hie emperor’s navy consists of about 15 small fri- 
gates, a few xebecks, and between 20 and 30 row-gal- 
leys. The whole is commanded by one ad^ral ^ but 
as these vessels are principally used for the purposes of 
piracy, they seldom unite in a flret. The number of 
the seamsm in service is computed at 6ooo» 



The eoins of this empii^e are n fluoe, a blomyiil, and Blwoeoo. 
ducaL The fluce is a small copper coin, 20 whereof ^ ^ 

make a blanquil, of the value of twopence Sterling. . ^9 
The blanquil is of silver, and the ducat of gold, 
tmlike thsd of Hungary, and worth about nine shillings. 

Bath these pieces are so liable to be clipped and filed 
by the Jews, that the Moors always carry scales in their 
pockets to weigh them •, and when they are found to be 
■nich diminished in their weight, they are recoined by 
the Jews, who are masters of the mint, by which they 
gain a considerable profit ^ as they do also by exchao- 
ring the light pieces for those that are fiill weight. 

Merchants accounts are kept in ounces, 10 of wrich 
make a ducat but in payments to the government, H 
is said they reckon 1 7 onedialf for a ducat. 20 

With respect to relirioa, the inhabUaats of Morocco Religtonr . 
are Mohammedans, of the sect of Ali^ and have a^ 
mufti or high-priest, who is also the supceme civil mai* 
gistrate, and the last resort in all causes eeclesiastieri 
and civil. They have a great veneration for their hes» 
mits, and for idiots and madmen ^ as wek as for thnsa 
who by their tricks have got the reputation of win* 
zards : all whom they look upon as inspired persons^ 
and not only honour as saints while tifoy live, but 
build tombs and chapels over them when dead ^ uduab 
places axe not only leligioualy viuUd by thek devotees 
far and near, but are esteemed inriolaible sanctuaries 
for aB sorts of crxmiaala except in cases of treason. 

Notwithstanding the narives are nealoua Mohamme- 
dans, they allow foreigners the free and open profes- 
sion of their xelirion, and their very slaves have their 
priests and chapds in the capital eify ^ Ihou^ it must 
be owned that the Christian slaves are here treated 21 1 
with the utawst cruelty. Here, as in aU other Mo- Laws&^ 
hammedan countries, iSm Aleoran aad their eomroonto 
upon, it are their only written laws ^ and though in 
some mstances their caidis and other civil magistrates 
are controlled by the arbitrary determinations of their 
princes, bashawo, generals, aad military officers, yet 
the latter have generally a very great deference and • 
regard for their laws. Murder, theft, and adultery, n 
are crnmnonly puniriied wkh death ; and their punish- 
ments fin* other crimes, particubudy those against the *- 
state, are very cruel ^ as impaling, dragging the prison- 
er through the streets at a mule’s heels till all his flesh 
is tom o^ throwing him. from a high tower upon ken 
hooks. 22 

The inhabitants of the empire of Morocco, known bihabitaata 
by the name of Moors^ are a mixture of Arabian and 
i^can nations Ibnn^ into tribes ^ with the ori^^^^^ ^ 

of whom we are but imperfectly acquainted. Th)^ 
tribes, each strangers to the other, and ever divided by 
traditional hatred or prejudice, seldom mingle. It seems 
probable that most of tik casts who occupy the proviap 
ces of Morocco have been icpulsod from the eastern to' 
the western Afirka, during those different revoiiitioiw 
by which this part of the worid has been agitated •y that ' 
they have followed the standard of thek chiefe, whoso 
names they have preserved ^ and that hy these they, ^ 
as well as the countries they mhakit, are dktiaguishNL 
At present these tribes are called cqfiles^i cabHeSy 
from the Arabic word kobeita ; and they are so nume- 
rous, that it k imposaUe to hnve a knowledge of them 
alL 
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Momcco. The netnre subjeoU of the empire of Morocco may 
*■ be divided ioto two principal classes } the Brebes and 

„ the Moturs, 

The The etymolo^ of the name, and the origin of the 

Brebet, people, of the first class, are equally unknown. Like 
or Moun- Moors, at the time of the invasion by the Arabs, 
they may have adopted the Mahometan religion, which 
is consonant to their manners and principal usages \ but 
they are an ignorant people, and observe none of the 
precepts of that religion, but the aversion it enjoins 
against other modes of worship. 

Confined to the mountains, ^e Brebes preserve gr^t 
animosity a^nst the Moon, whom theyconfound with 
the Arabs, and consider as usurpen.— They thus con- 
tract in their retreats a ferocity of mind, and a strength 
of body, which makes them more fit for war and every 
kind of labour than the Moon of the plain in genend 
are. The independence they boast of gives even a 
greater degree of expression to their conntenance. The 
prejudices of their religion make them submit to the 
authority of the emperors of Morocco ; but they throw 
off the yoke at thmr pleasure,' and retire into the moun- 
tains, where it is dimcult to attack or overcome them* 
The Brebes have a language of their own, and never 
marry but among each other. They have tribes or ca- 
files among them who are exceedingly powerful both 
by their number and courage. 

. The Moors of the plains may be distinguished into 
those who lead a pastoral life, and those who inhabit 
{24 the cities. , 

The Moon The former live in tents y and that they may allow 
ofthecoiui-iiieir ground a year’s rest, they annually chanj^ the 
place of tbeir encampments, and go in search of fresh 
pasturage ^ but they cannot take* this step without ac- 
quainting tbeir governor. Like the ancient Arabs^ 
they are entirely devoted to a pastoral life : tbeir en- 
campments, which they call douchars^ are composed of 
several tents, and form a crescent > or they are ranged 
in two parallel Ibes, and their flocks, when they return 
from pasture, occupy the centre. 

The tents pf the Moors, viewed in front, are of a 
conical figure } they are from 8 to 10 feet high, and 
from 20 to 25 feet long ^ like those of high antiquity, 
they resemble a boat reversed* They are made of 
cloUi composed of goats and camel’s bair, and the leaves 
of the wild palm, by which they are rendered impervi- 
ous to water ^ but at a distance their black colour gives 
them a very disagreeable look* 

Their iiiii- The Moors, when encamped, live in the gmtest 
way of simplicity, and exhibit a faithful picture of the inhabi- 
Ifl^ tants of the earth in the first ages of the world. Tim 
nature of tbeir education, the temperature of the cli- 
mate, and the rigour of the government, diminish the 
wants of the people, who fi^ in their plains, m the 
milk and 'wool of their flocks, every thing necessary for 
food and clothing. Polygamy is allowed among them ^ 
a luxury so fiur from being injurious to a people who 
have few wants, that it is a great convenience in the 
economy of those societies, because the women aro in- 
trusted with the whole care of the domestic manage- 
Occupa- ment. In tbeir half-closed tents, they are employed in 
dons of the milking the cows for daily use; and when the milk 
women, abound, in making butter, in picking their corn, their 
barley, and pulse, and grinding their meal, which they 
do* daily in a mill composed of two stones about 18 
.1 



inches in diampter, the n^rttnnost having a handle, aad Umm 
turning on an axis fixed in the under one : they make 
bread likewise every day, which they bake between 
two earthen plates, and often upon the ground after it 
has been heated by fire. Their ordinary food is. the 
C008C00800 ; which is a paste made with tbeir meal in 
the form of small grains like Italian paste* This cooi- 
coosoo is dressed in the vapour of boiling soup, in a hol- 
low dish perforated with many small holes in the bot- 
tom, and the dish is enclosed in a kettle where meat is 
boiled; the cooscoosoo, which is in the hollow disb, 
grows gradually soft by the vapour of the broth, with 
which it is from time to time moistened* This simple 
food is very nourishing, and even agreeable when one 
has got the better of tbe prejudices which eveiy nation 
entertains for its own customs* The commoo people 
eat it with milk or butter indifferently ; but tbw of 
higher rank, such as the governors of provinces and 
lieutennnts, who live in the centre of the encnmpmenti, 
add to it some succulent broth, made with a mixture 
of mutton, poultry, pigeons, or hedgehogs, and then 
pour on it a sufficient quantity of fresh butter. 

The women in their tents spin wool, and weave it 
into cloth on looms suspended the whole length of the 
tent. Each piece is about five ells long, and one and 
a half broad ; it is neither dressed nor dyed, and it has 
no seam ; tb^ wash it when it, is dirty ; and as it is the 
only habit of the Mooi^ they wear it ni|^t and day* 

It 18 called haick^ and is tbe true model of the ancknt 
draperies* 

Tke Moors of the plain wear nothing but theilBwiite 
woollen stuff ; they have neither ahirts nor drawen* 

Linen among these people is a loxnry known only ts 
those of the court or the city* The whole wardrobe of 
a country Moor in easy circumstances consists in a hakk 
for winter, another for summer, a red cap, a hood, and 
a pair of slippers* Tbe common people both in the 
country and in towns wear a kind of tunic of wooUen 
cloth, white, gray, or striped, which reaches to the 
middle of tbe le^, with great sleeves and a hood ; it re- 
sembles tbe habit of the Carthusians* 

The women’s dress in tbe country is likewise confin- 
ed to a baltk, which covers the neck and the shoul- 
ders, and is fastened with a silver clasp. The oni^ 
ments they are fondest of are ear rings, which are ci- 
ther in the form of rings or crescents, made of silver, 
bracelets, and rings for the.small of the leg ; they wear 
these trinkets at their most ordinary occupations ; less 
out of vanity than because they are unacquainted with 
the use of caskets or cabinets for keeping them* They 
also wear necklaces made of cdouied glass heads or 
cloves strung on a cord of silk. 

The Moors consider their wives less in tbe light of 
companions than in that of slaves destined to labour* 
Except in the business of tillage, they are employed 
in every servile operation ; nay, in some of the poorer 
quarters a woman is often seen yoked in a ploi^ along 
with a mule, an ass, or some other animal. \^hcn the 
Moors remove their dooebars, all tbe men seat thein- 
selves in a circle on the ground^ and with their elbows 
resting on their knees, pass the time, in conveisatioii, 
while the women strike the tents, fold them op into 
bundles, and place them on the backs of tbeir cam^ 
or oxen. The old women are then each loaded wiA 
a parcel, and the young carry the children 00 their 

shoiddcrs 
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^ airtttidw MispeiidUd in % olalb girt romd their bodies, 
la Ibi mm sentberii parts the woniea are Ukewase em« 
pisped in the care of the horses : the hnsband, who hi 
tbm elinates is always a despot, issnee bis orders, and 
]g seems only made to be obeyed. 

riiget, The Barriage oeremoaies of the Moors that iiee in 
teats pretty much resemble those of the same people 
that live tn the oitses. la the douehaes they are geae« 
FsUy most hriHiaat and gay ; the strangers that pass 
slsitg are iiimled, and made to contribote to the feast $ 
bat this is done more firom poEteness than firom any 
meroeaary metive. 

The tribes of the plam< generally avoid miaiim by 
ourrisge with one another : the psrejudioes that mvide 
these people aie commonly perpetuated^ or, if they 
sie peitii^y healed, they never fail to revive npon 
trifling oocasions, such as a strayed camel, or the pre«> 
faeace of a pasture or a well. Marriages have some«» 
tiaiM taken place aamog them, that, so hr from co« 
meatiiig their diflTereeoeB, have eceasioned the most tnu 
gieal scenes. Hnsbands have been knewn to rniuder 
their wives, and women their hosbands, to revenge na» 
lioaa] quarrels.^ 

Parents are not encombered with their children, 
however numerous they may be, for they are very early 
enployed in domestic affairs ^ they ttmd the flocks, 
they gather wood, and they assist ia ploughing and’ 
neaping. In the erening, when they return from the 
held, ml the children of the douobar assemble in a com- 
mon tent, where the iman, who himself can hardly 
spell, makes them read a few sentences from the Koran 
written on boards, and instructs them in their religion 
by the light of a fire, made of straw, of bashes, and 
cow dung dried in the sun. As the beat is very great 
in the iniaad parts of the country, children of both seima 
go qnke nak^ tEl the age of nine or ten. 
ia. l^e donchars dispersed over the phuns are always in 
the neighbourhood of some rivnlet or spring, and diejr 
^ are a kind of inns for the reception of travellers. There 
it generally a tent erbeted' for their use, if they have 
not brought one along with tbein^ where they are siic- 
commodated with poultry, milk, and eggs, and with 
whatever is necessary for their borsea. Instead of wood 
ior fuel, they have the cow dung, which, when mixed 
with charcoal, makes a very brisk fire. A guard is 
always set on the toots of travellers, especially if they 
are Enrepeass^ because the opinion of their wealth 
might tempt the avidky of the Moors, who are natoral- 
iy inclined to tiueving. 

With respect to the roads, a very judicious poKey 
is established, which is adapted to the character of the 
Moors, and to their manner of life. The donchars are 
ve^onsible for robberies committed in their neighbenr- 
hood and ia sight of their tents : they are not only 
obliged to make restitution, but it gives the sovereign 
n pretence for exacting a contribution proportioned to 
the abdicies of the deuchar. In order to temper the 
rigour of this law, they are made responsible only .lor 
such robberies as are committed during the day^ those 
that happen after sunset are net imputed to them, as 
they conld neither see nor prevent them : on this ac- 
count, people here travel only from snnrising to sun- • 
setting. 

To facilitate the exchange of necessaries, there is in 
the fields every day, except Friday, which is a day of 
Vox.. XIV. Part II. t 
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prayer, a public inarket in the different quaitbrs of Moneee. 
each province. The Moors of the neighbourhood as- ‘ ' 

aeodiie to sell and buy cattle, com, pulse, dried fruits, 
carpets, haicks, and in short all the productions of 
the country. This market, which is called Soc^ re- 
sembles our fairs. The bustle of the people who go and 
eome, gives a better idea of the manner of Hfr of the 
Meors than can be bad in the cities. The alcaides, 
who command in the neighbourhood, always attend 
those markets with soldiers to keep the ^ace ^ as it 
fireqneiitly happens that the grudges which these tribes 
harboup against one another break ont upon such occa- 
aians into open violence, 3r 

The Moors who inhabit the cities differ from the 9 T ^ 



otbofo only in having a 
mor e easy deportment. 



Ettie more urbanity and a 
Though the? have the same 



Moon who 
dwell in ci. 
ties. 



origin with thM of the plains, they affect to decUne alt 
interoouns witA them. Some writers, without any 
fimndatton, have given the name of Arabs to the in- 
habitants of the towns, and that of Mbsrr in those of 
the plains. Bat the greater part of the cities of this 
empire are more ancient than the invasion of the Arabs, 
who themselves lived in tents. tt 

The houses in most of the towns in this empire ap- . 

pear at a little distance like vaulted tombs in a 
yard ^ and the entrance into the best of them has but 
a mean appearance. The rooms are generally on the 
ground floor, and whitened on the outside. As the 
roofr are quite flat, they serve as verandas^ where the 
Moorish women comm^ly sit for the benefit of the 
air •y and in some places it is possible to pass nearly over 
tbe whole town without having occasion to descend in-* 
to the street. 

As tbe best apartments are all backwards, a stable, 
or perhaps someUiing worse, is tbe place to which visi- 
tors are first introduced. Upon entering the bouse, ^ 
tbe stranger is either detained in this place, or In the 
street, till ail the women are despatched out of the way^ 
he is then allowed to enter a square court, into which 
four narrow and long rooms open by means of large* 
folding doors^ which, as they have no windows, servd 
likewise to introdoce light into tbe apartmenlSi ThsI 
couK has gtnerallj in its centre a fountain ; and if 
is the house of a Moor of property, it is flooFCd-witlf 
blue and white chequered tifingv None of the ebam-^ 
hers have fire places } and their victuals are alivayS' 
dressed in the oourl-yard in an eaktbee stove heated wkhT 
cbarcoal. When the visitor enters the room, vtbere be 
is received by the master of the house, he finds him sit-' 
ti^ cross-le^^ and barefooted on a mattress, covered 
with fine white Enen, and placed on the floor or else on 
a common mat. This, wkli a narrow piece of carpet- 
ing, is in general the only fnmkere he wUl meet with 
in Momdw houses, thou^ they ate pot dcstUuto of 
other ornaments. ... 33 

Tbe wardrobe of tbe inhabitants of cities is but little Dreno^tha 
different from that of those who Eve in teats**— Like tbetnea. 
latter, they have a haick, and a hood more or less fine, 
and have abo a hood of coarse Eur^an cloth of dark 
blue for tbe winter. What farther distinguishes them 
from the country Moors is, that they wear a shirt and ' 
linen drawers, and aq upper garment of cotton in sum- 
mer, and of doth in winter, whieh they call a cqfian. 

The white or blue hood, the purpose ef whieh seems to 
be>t» guard against bad wei^% and which is called' 

3 G bernus, 
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^erma^ ii likeivite a ceremonial paii of dress ^ wklumt 
^ whlcb, together with sabre and canjer (or dag^) ftom 
in a bandoliery persons of condition neeer n^ear befim 
34 the emperor. 

Bimofthe The Moorish women who lire in cities arcy as in 
other nations, more addicted to show and finery in dress 
than those of the country ; but as they generally learn 
the house only one day in t^ week, tney seldom dress 
tbemselres. Not allow^ to receive male visitors, they 
remain in their bouses employed in their fiunilies, and 
so totally in desbahile that they often wear only a shift, 
and anoiher coarser shift over the first, tied round their 
waist, with ^e!r hair plaited, and sometimes with, 
thhogh often' without, a cap. 'When dressed, they 
wear an am^e and fine linen shift, the bosom emhroi^ 
eied in gold; a rich caftan of doth, stuff, or velvet, 
worked in gdd ; and one or two folds of gauze, streak* 
ed with gold and silk, round the head, and tied behind 
so as that the firinges, intermingled with their tresses, 
descend as low as the waist ; to which some add a rib* 
band of about two inches broad, worked in mid or 
pearls, that encircles the forehead in fi>rm of a diadem# 
Their caftao is bound round their waist by a crimson 
velvet girdle, embroidered in gold, with a buckle of 
gold«or silver, or else a girdle of tamboured staff, ma* 
aafactared at Fez. 

The women have yellow slippers, and a custom of 
wearing a kind of stocking of fine cloth somewhat large, 
which is tied below the knee and at the ankle, over 
which it falls in folds. This stocking is less calculated 
te show what we call a handsome leg, then to make it 
appear thick ; for to be fat is one of the rules of beauty 
among the Moorish women. To obtain this quality, 
they take infinite pains, feed when they become thin on 
a diet somewhat like forced meat balls, a certain quan- 
tity of which is given them daily ; and in fine, the same 
care is taken asoong the Moors, to fatten young women 
no is in Europe to ratten fowls. 

The NigroeSf who constitote a Imige proportion of 
ihe emperor’s subjects, are better formed than the 
Moors| and as they are more lively, dariog,4and ac- 
tive^ they are intrusted with an impsitant share in the 
uncotive part of giovenimeiit. They constitote in iact 
most CQQsidenhle pnrt of the emperor’s army, and 
are generally Mpoioted to the ooomiaiid of provinces 
und lownn. Inis cireuBastance naturally creates a jea* 
Ivmf between thenaaod the Moors, the latter consider- 
ing the negroes as usnrpen of a power which they have 
no right toateume. B^des those negroes which form 
the emperor’s army, there are a great many others in 
the country, who either are or have been slaves to pri« 
vate Moors : every Moor of coo^oence, inde^ has 
his proportion of toem in bis service. To the disgrace 
of Europe, the Mom treat their slaves with humanity, 
employing them in looking after their gardens, and in 
the domestic duties of their houses. They allow them 
to marry among, themselves; and after a certain num- 
ber of years, spontaneously present them with the in- 
valuable boon of liberty. They soon are initiated in 
the Mahometan persuasion, thm^ they someUmes in- 
termix with it a few of thc^ original soperstitioos cus- 
toms. In every other respect t£iy copy the dress and 
mgnoers of the Moors. 

Among 4 be inhabitants of .Morocco there is 
Iher class^ of whom w§ must not omit to mako 
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These are the JUme ga th n ^ or feresgoert, whs 1 
have renonneed their religion the fidth of ‘ 
met. Of tbcflo there are a great anmher whi 
been originally Jews : they are held in little ( 
by the Moors; and would be'held in ah h oii u n ce by 
iht Jews, if they durst finely express their nvecriou. 

The families of these apostates are called Totrmadk: 
net having nt any time mairied with the Meors, they 
stdl psesenre their ancient chniacleristics, and am 
known almost at sight to be the pmgeny ef those whe 
formerly embraced the Mahom^n religion* The 
Christian renegadoes are hntfew; and meral^eiefiH 
gitive pecelatofs of Spain, or men fidfen trom power, 
who hiame of their misoondnet, or indespnfr, eaksos 
nnfortnnate dtoation fisr another mnch mom depioruUe. ^ 
The Jews were fiNrmcrIy very numovoos in tUs cm-dcra 
pire. After being pSescribed an Spain mid Perlngal^ 
mnltitndes of them passed over to Morocoo, and s p waf 
themselves through the towns and over the coturtsy. 

By the relations they themselves give, mid by the ex- 
tent of the places assigned them to dwell hi, it would 
appear there were more than 30,000 families, of whom 
at present there is scarcely a residoe of one-twelfth} the 
remainder either having cbaiu^ their leligisn, sunk 
tinder their sufferings, or fled from the vexntioBS they 
endured, and the arbitrary taxes and tolls imposed npsn 
them. The Jews posseir neither lands nor gardens, nsr 
can tbev enjoy their firnits in tranquillitv ; they must 
wear only bfeck; and are obliged, when Iney ] 
mosques, or through streets m which there j 
tuories, to walk barefeot. The lowest among the Ms 
imagines he has a right to ill-treat a Jew ; nor dmeo 
the Tatter defend bimseU^ because the Kann and ibt- 
judge are always in favonr of the Mabometaii#»Not- 
withstanding this stats of oppresston, the Jews have ssa- 
ny advantages over the Moors : they better ondentand . 
the spirit of trade ; they act as agents and broken, and 
profit by their own conning and the ignorance of tho 
Moon. . . 5* 

The Moots, who derive their language and relignugratiT 
from the Aral^, seem not in any manner to have parw hai j^ 
ticapated of their knowledge. United and confeund- 
ed as those of Morscco have been with the Moors sf* 
Spain, the latter of whom cultivated the arts and gave 
Inrtb to Averroea, and many other great mmi, tho 
Moors of this empire have preserved no tomecs i£ the 
genius of their ancestors. T^ey have no coaceptisn sf 
the speculative sciences. Education consists mere^ » 
learning to read and write ; and as the revenues of the 
learned are derived firom these talents, the priests sad 
talbes among them are the sole depositories m thus nwch 






knowledge : the children of the Moors are taught in 
their schools to read and repeat some sixty Icsasaa, se- 
lected from the Koran, which fer the sake of ocoasm y 
are written upon small boards. 

The Moon who formerly inhabited Spain gave great 
application to physic and astrooooiy ; and they have 
left manuscripts behind them which still remain mssn- 
ments of their genius. The modern Moors are infinile- 
)y degenerate ; they have not the least mclinadso to 
the study of science ; they know the properties of some 
simplet} hat as they dd not proceed u^ |riactple,sod 
are ignorant of the causes and eflects of diseases, t^ 
generally make a wrong application of their remedkn 
Thrir most mefid physicians arc thrir talbes, their fe- 
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wwfo. liTS, anJ saints, in whom they place a supcrsti- 
•V—' tidiis cofi6«ience. 

NotwitbstMiding the Moors Imvc ocenpied tliemselres 
MIe in the study of astronomy, they have been eager 
after astrology. This imaginary science, which m^e 
^ rapid a progeeM at Rome in spite of the edicts of the 
emperors, may be conceived to aaake still greater ad- 
vances among a people wholly stupid and ignorant, and 
ever agitated fay the dread of present evils, or the hope 
of a more ha^iy fotarity. Magic, the companion of 
astrology, has l^re also found its followers, and is par- 
ticularly studied fay the talfaes in the southern parts, 
.who successfully use it in imposing upon Moorish cre- 
dulity with strange dreahis a^ ambiguous forebodings 
and prophecies. 

take- ^ Moorish mannfiictures are— The haick, which 
^ as was before observed, is a long garment composed of 
^ white wool and cotton, or cotton and silk woven to* 
gether, and is used fay the Moors for the purpose of 
covering their under dress when they go abroad, which 
they do by totidly wrapping themsekes in it in a care- 
less but easy manner ; silk handkerchiefs of a particu- 
lar kind, prepared only at Fez j silks checque^ with 
cotton ; carpeting, little inferior to that of Turkey ; 
beauti^ matting, made of the palmetto or wild palm 
tree ; paper of a coarse kind ; cordovan, commonly 
called Aforocco leather *; gunpowder of an inferior na- 
ture ^ and long-banrelled muskets, made of Biscay 
iitm. The Moors are nnacquamted with the mode 
of casting cannon : and therefore those few which are 
now in the country are obtained fitun Europeans.— 
The manufaeture of glass is likewise unknown to 
them \ as indeed they make great use of earthen ware, 
and have few or no windows to their houses, this com- 
modity n^ be of less importance to them than many 
others. They make butter, fay putting the miHc into 
a goat skin, with ks outward <mat tun^ inwards, and 
shaking it till the butter collects on the sides, when h 
is tdeen out for use. From this operation it jnoves 
always full of hairs, and has an insipid -ftavour. Their 
chee% consists merely of curds hardened and dried,-and 
has uniformly a disagreeable taste. The bread in some 
of the principal towns, particularly at Tangier and 
Sallee, is remarkably good, but in many other places 
k is coarse, Uack, and heavy. 

Their looms, forges, ploughs, carpenters tools, &c. 
are mneh upon the same construction withRie unim- 
proved instruments of the same kind which are u.sed 
at this time in some parts of Europe, only still more 
olmsily finished. In their work, they>attend more 
to stnength than neatness or convenience ; and, like all 
other ignorant people, they have no idea that wb«t 
they do is capable of improvement. It is probable, 
ind^, that the Moors have undergone no veiy material 
change since the levolation in thmr arts and sciences, 
which took place soon after their expulsion from Spain. 
Previous to that period, it is well known they were an 
enlightened people, at a time whem the greater part 
of ^Europe was involved in ijmenmee and barbarisnvj 
hut owing to the weaknessand tyranny of their princes, 
they gaadually sunk into the very o|^osite extreme, 
and may now be considered as bnt a few degrees 
removed from a savage state. 

Thrir mosques or ^aces of public wOrshipare usually 
Urge square bfdldings,. competed of the same materials 



as the houses. Tlie building consists of broad and Morocco, 
lofty piazzas, opening into a square court, in a manner 
in some degree similar to the Royal Exchange of Lon- 
don. In the centre of the court is a large fountain ; 
and a small stream surrounds the piazzas, where the 
Moors perform the ceremony of ablution. The court 
and piazzas are floored with blue and white chequer- 
ed tiling*^ and the latter arc covered with matting, 
upon imcb the floors kneel while repeating their 
prayers. In the most conspicuous part of the mosque 
fronting the east, stands a kind of pulpit, where the 
talbe or priest occasionally preaches. The Moors al* 
ways enter this place of worship barefooted, leaving 
their clippers at the door. On the top of thAnosque, 
is a square steeple with a flag staff, whither at stated 
hours the talbe ascends, hoists a white flag, and calls 
the people to prayers, for they have no From 

this high situation the voice is heard at a considerable 
distance ; and the talbes have a monotonous mode 
of enunciation, the voice sinking at the end of every 
short sentence, which in some measure resembles the 
sound of a bell. The moment the flag is displayed, every 
person forsakes his employment, and goes to prayers. 

If they arc near a mosque, they perform their devo* 
tions within it, otherwise immediately on the spot 
where they happen to be, and always with tlieir faces 
towards the east, in honour of their prophet Mahomet^ 
wh6 it is well known was bnried at Medina. 

Their Sabbath is on our Friday, and commences 
from six o’clock the preceding evemng. On this day 
they use a bine flag instead of the white one. As it 
bus been prophesied that they are to be conquered by 
the Christians on the Sabbath day, the gates of all the 
towns and cf the emperor’s palaces are shut when at 
divine service on that day, in order to avoid being sur- 
prised during that period. ‘Their talbes are not dis- 
tinguished by any particular dress. 

Ihe Moors have three solemn devotional periods iu 
the course of the year. The first, which is named Aid 
de Cabier^ is held in commemoration of the birth of 
Mahomet. It continues seven days^ during which pe- 
riod, every person who can afford the expence kills a 
sheep as a sacrifice, and divides it among his friends. 

The second 4 s the Ramadum. This is held at the sea- 
son- when Mahomet disappeared ini^is flight from Mec- 
ca to Medina. Every man is obliged at that period 
to fast (that is, to abstain from animal food from sun- 
rise to sunset each day) for 30 days 5 at the expiration 
of which time a- feast takes pkiee, and continues a week. 

The third is named Llashore^ and is a day set apait 
by Mahomet for every person to con^te the value of 
his property, in order for the payment of v&ahaty that 
is, one-tenth of their income to the pOor, and other 
pious uses. Although this feast only lasts a single day, 
yet it is celebrated with far greater magnificence than 
cither of the others. 

'The Moors compute time by lunar months, and 
count the days of the week by the first, second, third, 

&c.- beginning from our Sunday. They use a common 
TCed for writing, and begin their manuscripts from right 
to left. 

The Moors of the empire of Morocco, as well 
those to the northern Kmits of Africa, speak Arabic ^ of the 
but this language is corrupted in proportion as we re- Moors, 
tire farther from Asia, where it first took birth ^ the 
3 G 2 intermixture 
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Morocco, intermixture which has happened anumg the African 
u— nations, and the frequent transmigrations of the Moon, 
during a succession of ages, have occasioned them to 
lose the purity of the Arabic language ^ its pronun- 
ciation has been vitiated, the use of many words lost, 
and other foreign words hkve been introduced without 
thereby rendering it more copious ^ the pronunciatum 
of tbe Africans, however, is softer to tlie ear and less 
guttural than that of the Egyptians. Tbe language, 
when written, is in effect much the same at Morocco 
as at Cairo, except that there are letters and expressions 
among tbe Moors which differ from those of the Orien- 
tal Arabs, who, however, understand the Moors in con- 
versation, notwithstanding their vitiated manner of pro- 
nouncing. They mutuaLly read each others writings 
^2 with some difficulty. 

Their tern- The Moors are naturally of a grave and pensive dis- 
per and position, fervid in professions of friendships but very 
dinposiUon. insincere in their attachments. They have no curio- 
sity, no ambition of knowledge^ an iodelent habk, 
united to the want of mental estivation, renders them 
perhaps even more callous than other unenlightened 
people to every delicate sensation ^ and they require 
more than ordinary, excitement to render them sensible 
of pleasure or of pain, lliis languor of sentiment is, 
however, unaccompanied with the smallest spark of 
courage or fortitude. Wben in adversity, they mani- 
fest the most abject suhmisstoa to their superiors } and 
43 ^ in prosperity their tyranny and pride are insopporUble. 
Mode of U- Personal cleanliness has been considered as one of 
those circumstances which serve to mark and deter- 
* * mine the civilization of a people. It was in vain that 

Mahomet enjoined the frequency of ablution as a re- 
ligious duty to the Moors. Tbw dress, which should 
be white, is but seldom washed ^ and their whole ap- 
pearance evinces that tbqy perfomr this branch of their 
religious ceremonies in but a slovenly manner. With 
this degree of negligence as to their persons, we may be 
justly surprised to £nd united a most scrupulous nicety 
in their habitations and apartments. They enter their 
chambers barefooted, and cannot bear the slightest de- 
gree of contamination near the place where they are 
seated. This delicacy again is much conhned to tbe 
insides of their houses. Tbe streets receive tbe whole 
of their rubbish and filth ; and by these means the 
ground is so raised in most parts of the city of Morocco, 
that the new butlxiings always stand considerably higher 
than the old. 

With respect to tbe hours for eating, the people of 
this country are remarkably regular. Very soon after 
daybreak they take their breakfast, which is generally 
a composition of flour and water boiled thin, t^^ther 
with ani herb which gives it a yellow tinge. The male 
part of the family eat in one apartment and the fe- 
male in another. Tbe ebildrea are not permitted to 
cat with their parents, but take their meals afterwards 
with the servants \ indeed, in most other respects they 
are treated exactly as servants or slaves by their pa^ 
rents. I'he mess it put into an earthen bowl, and 
bsougbt ia upon a round wooden tray. It is placed 
in tbe centre of the guests, who sit cross-legged ekber 
on a mat or on the &or, and who form a ei^e for the 
purpose. Having previously washed themselves, a 
ceremony ^Iws^ performed bef((»e and. after meals, 
each pessoa with his qpoon attacks vifoaoiiBly the 



bowl, while they diversify the eoleitainnieiit fay estbg 
with it ftuit or bread. At twelve o'clock wj dise,^— y** 
perftirming the same ceremonies as at breakftst. For 
dinner, fi:^ the emperor down to the peasant, tbok 
dish is universally coosooosoo, the mode of preptring 
which has been already described. The dish is b^gfat 
in upon a round tray and placed on tbe floor, ro^ 
which the family sit as at breakfast, and with their Ea- 
gers commit a violent assault on its ooateats : they are 
at the same time, however, attended by a slave or do- 
mestic, who presents them with water and a towel 00- 
casionally to wash their hands. From the want of the 
simple and convenient invention of knives and forks, 
it is not unebouDon in this conatry to see three or four 
people pulling to pieces the same piece of meat, lad 
afterwards with their fingers stirring op the paste or 
cooccoosoo, of which they often take a wh^ baodfol 
at once into tbeir mouth. At sunset they sop upon the 
same dish ^ and indeed supper is their prioci^ laeaL 
But tbe common people must content themselves with 
a little bread and fruit instead of anknnl food, and sleep 
in the open stteets. This kind of existeiioe seens iU 
calculated to endure even in an inactive stats } €sr noit 
severe must it therefore be to those who exercUe tbe 
laborious employment of couriers in this country, who 
travel on foot a journey of three hundred or four 
hundred miles, at the rate of between thirty or forty 
miles a-dny, without taking any other aourlshaieQt thsn 
a little bread, a few figs, and some water, and who 
,hnve no hotter shelter at night then a tree. It is ' 
wonderful with what alacrity and perseverance these 
people perform tbe moot fatiguing journeys al all scasim 
of the year. There is a regular cempnay of the* in 
every town, who are ready to be dispatch^ al a no 
ment's warning to any part of tbe country their sm 
ployers may have ooenoton to send them. 

As the Moors are not food of admitting men lats 
tbeir houses, except upon particular occasions, if the 
weather be fine they place a mat, and sonietiiDes a 
carpet, on the ground before tbe door, seat themielfcs ' 
upon it cross-l^ed, and receive their friends, wIm 
form a circle, sitting in the same manner, with their 
attendants on tbe ootside of tbe groupe. Upon theee 
occasions they either drink tea or smoke and ccmvcisr. 

The streets are sometimes crowded wkh parties of thk 
kind *, some engaged in playing at an inkier kind of 
chess or draughts, at which they are ve^3^expe^t ; hid 
the majoritv in conversation. The people of t^ 
country, indeed, are so decidedly averse to standiiig 
up, or walking about, that if only two or three people 
meet, they squat themselves down in the first deta 
place they can find, if the conversation is to bold but s 
for a few minutes. , 44 

The Moors have in general but few amnsementeyTt^ 
the sedentary life they lead in cities is little variega^****** 
except by the care they take of their gardens, which 
are rather kept for profit than pleasnre. Most sf 
these gardens are planted with the orange, the leacn 
tree, and tbe cedar, in rows, and in such great qnuti- 
ties, that the appearance is rather tha^ of a forest than 
that of a garden. The Moors somerinies, though raro* 
ly, have music in these retreats ; a state of slavery kd 
ill agrees with the love of pleasure j the people of Ff* 
alone, either ftrom a difference in educatmn, or be- 
cause tbeir organs and sensibility are more delicate, 
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cfa mosit a part qf their unnsemeDts. There are themselves of this indulgence, since it entails on therti Morocco 
not in Morocco, as in Turkey, public cofieo-houset, a vast additional ex pence in house*keeping, an^ in pro- 
wbeie people meet to inquire the news of the day 5 viding for a large family. In contracting marriage, 
tait instead ^ these, the Moors go to the barbers the parents of both parties are the only agents t and 
shops, which in all countries Seem to be the rendezvous tlie intended bride and bridegroom never sfee eath otb^ 
of newsmongers. These shops are soirouaded by bench- till the ceremony is performed. The masriage settle- Marriage 
m*, on which the customer, the inquisitive, and the ments are made before the cadi *, and then the friends 
ii^, seat themselves, and when there arc no more places of the bride, produce her portion, or if not, the bus- 
vacaat, they oronch on the ffround like monkey. band agrees to settle a certain sum upon her in case 

A common diversion in ue towns where there are be should die, or divorce her on account of barrenness, 
soldiers, as well as in the txmntry, is what the Moors or any other cause. The children of the wives have 
caH the game of gunpowder i a kjbd of military ex- all an equal claim to the efiects of the father and 
eraise, that is the more pleasing to these people, in* mother, but those of the conenbines can each only clairii 
tawach as, by the natnre of tl^ government, ther half a share. 

all are, or are liable to become, soldiers, therefore aU When the marriage is finally agreed upon, the bride 
bare arms and hotaes. By ex^osions of powder, to^ is kept at home eight days, to receive her fcinale 
they manifest their festivity on tbek holidays. Their friends, who pay congratulatory visits every day. At 
game of girapowder consists in two bodies of horse, the same time a talbe attends upon her, to converse 
each at a distance from the other, galloping in succes- with her relative to the soleihn engagement on which 
sive parties of four and four, and firing their pieces she b about to enter : on these occasions he commonly 
ebar^ with powder. Their chief art b in galoping accomp^ies hb admonitions with singing a pious hymn, 
up to opposite detochment, suddenly stopping, fir- which b adapted to the solemnity. I'he bridegroom, 
ing their muskets, facing ^ut, chargkig, ai^ return- on the other hand, receives visits frbm his male Friends 
ing to the attack ; all which nmnosuvres are imitated in the mmiiing, and in the evening rides through the 
by tbeir opponents. ^ The Moors take gmt pleasure in town accompanied by them, some playing’on hautboys 
tbb amusement, which b only an imitation their mi* and drums, while others are employed in firing volleys 
Ihary evolutions. of musketry. In all their festivals the discharge of 

e. The common topics for conversation among the musketry indeed foms a principal part of fbe Cnter- 
f Mmrs, are the occurrences of the place, religion, tainment. Contrary to the European NK>de, which 
women, but above all their horses. • Tkb last to- parricularly aims at firing with exactness, the Moors 
pic, iodead, appoM to occupy by far the greatest por« dbebarge tbeir pieces as irregularly as possible. So aS 
of their attention. ThoM aninsals are seldom kepi to have a contiUiHl succession of reports for a frw mi^ 
b stables in Morocco. They are watered and fed only miles. 

SBoe a-day, the former at one o^cloek at noon, and the On the day of the marriage, the bride in the evcn- 
latter at sunset : and the only one mode which they use ing is put into a square or oetagotml cage ubont twelve 
to dean them b by washing them all Over in a river fret in etreomference, which is covered with fine white < 
two or three times a-week, and suffering them to dry , Immi, and sometimes with gauses and silks of varioos 
theniMlves. ' ^ colours; In this vehicle, i^ieh is placed oh a niulC, 

Like all barbarous nations, the Moors are pasStoh- she is paraded ronnd the streets, accompanied by her 
ately fond of miasic, and some frw have a tMte for po^ lelatioiis and friends, some carrying lighted torches, 
try. Their slow airs, for want of that variety which is otberr playing on the hautboys, and a third party 
iMroduced when die science has attained a degree of again firing vollew of musketry. In this manner she 
perfection, have a very melancholy sameness ^ but somO is carried to the boose of her intended husband, iTho 
of their quick tunes are beautiful and simple, and par- netums about the same time firoih performing similar 
take in some degree of the diaracteristic melody of the cereinonlOs. On her arrival. She is placed in ah apart- 
Sco^ airs. The poetry of tbeir songs, the eoas^t ment by herself, and her husband b introduced to her 
subject of which is love, though there are frw nations alone for the first time, who finds her sfttihg oh a rilk 
pcihaps who are less sensible of that passion, has cei^ or velvet cushion (supposing her to be a person of Ooh- 
tai^ less merit than the musk. sequence), with a small table before her, upon which 

Imt. nstruments are a kind of hautboy, which are two wax candles Kghted^ Her shifty or more pTo- 
from ours only in having no keys j the mando- pcrly shirty hangs down Bke a train behind her, and^ 
lio^ which they have learnt to play uponjrom their over it is a silk or velvet robe with close sleeves, whkh 
neighbours the Spaniards ^ another iastrument, bearinjg at the breast and wrists is embroidered \rith gold*, this 
some reaembhuiee to a violin, and played upon in a si- dress reaches something lower than the edf of the leg. 
nnhur manner, but with only two striO^^ the Ihrge Bound her head b tied a black S^k sclfrf, Which hangs 
drum, the cemmon pipe, and the tabor. Tlwse nnk^ behind as low as the ground4 That Strived, the bride 
aadaccomiMmied with a certain number of voices, upon siU with her hands over her eym, When her husband 
many occasions form a band, though sola musk b more appears, dnd reeoives her aS hb wife WUhodf any fiir- 
cominon in thb unsocbl country. tber ceremony ; for the agreement made by the friends 

The Moors marry veiy young, numy of theb fe- before the caAi b the only dpeeific edftMdt Whidh is 
nudes not being moie than 12 jmars of age at their tfaongfit necessary. 

oupt^. As Mahometans, it b well known that their If the husband should hate any reason to siispect that 
religku admits of polygamy to the extent of four bis wifr hm not been strictly virtuous, he is at liberty 
wives, and as many concubines as they please *, but if to divence her and take another. For some time after 
we except the very opulent, the people seldom avail marriage, the family and iho friends are engaged rn 

much 
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Morocco, mocli feasting, and a variety of amusements, which last 
.k 9 ^ longer or shorter time according to the circumstances 

of the parties. It is usually customary for the man 
^ remain at home eight days and the woman eight 
•months after they are first married ^ and the woman is 
^at liberty to divorce herself from her husband, if she 
can prove that he does not provide her with a proper 
subsistence. 

Women suffer but little inconvenience in this coun- 
try from child-bearing; they are frequently up the 

48 next day, and go throu^ aU the iduties of the house 
•Circumci. with the infant upon thw hacks. In celebrating the 

rite of circumcision, the child is. dressed very sumptu- 
ously, and carried on a mule, or, if the parents are in 
^r circumstances, on an ass, accompanied with .flags 
flying and musicians playing> on hautboys and beating 

49 ^ drums. In this manner they proceed to the mosque, 

where tho ceromony is performed. Children, ms soon 
‘ ^ ^ ^as they can be made in the least degree usefiil, are put 
■ ^to the various kinds of labour mdspted to their age and 
' strength. -Others, whose parents are in better circum- 
stances, •.are sometimes sent to school ; and those who 
( are intended for the church, usually continue their 
studies till they have nearly learnt the Ionian by rote. 
In that «case thev are eniwed among the talhes, oar 
learned men of the law; and upon leaving school are 
paraded roond the streets on a horse, accompanied by 
music and a large concourse of people. 

Faseral When any person dies, a scertain nnmbex of women 
are hired for the purpose of lamentation ; in the per- 
formance of which, nothing can be more grating to 
the ear, or more unpleasant, than their frightful moans, 
or rather bowlings : at the same time, these hieroenai^ 
mourners beat their heads and breasts, and tear their 
cheeks with their naib. The bodies are nsoally bnried 
a few hours after death. Previous to interment, the 
corpse is washed very clean, and sewed np in a shroud, 
with the right hand under the bead, which is pobted 
towards Mecca : it is carried on a bier supported upon 
menb shoulders, to thehurying place, which is always, 
witb^seat propriety, on the outside of the town, for 
they never bury their dead in the mosques, or within 
the bounds of an inhabited place. 

Morocco, a city of the kingdom of Morocco in 
Barbary, lyingabout 1 20 miles to the north of Tanidant, 
po to the east of Mogodore, and 350 to the south of 
Tangier. It is situated in a beautiful valley, formed 
by a chain of mountains on the northern side, and those 
of Atlas, from which it b dbtant about 20 miles, on 
the south and east. The country which immediately 
surrounds it b a fertile plain, Imutifully diversified 
with clumps of palm trees and shrubs, and watered by 
small and numerous streams which demnd from Mount 
Atlas. The emperorb out gardens, which are situated 
at the distance of about five miles to the south of the 
city, and are large plantations of olives walled in, add 
considerably to ^ beauty of the scene. 

Morocco, though one of the capitals of the empire 
(for there are three, Morocco, Mequinea, and Fea), 
has nodiing to recommend it its great extent and 
the royal palace. It b enclosed by remarkably strong 
walk built of tabby, the circnmference of which is 
about eight miles. On these walls there are no guns 
mounted; but they are flanked with square towers, 
apd surrounded by a wide and deep ditch. The city 
Z 



has a number of entrances, consisting of huge gonett 
porches of tabby in the C^ihic style, the ptes 
which are regularly shot every night at certain honw. 

As polygamy is allowed by Mahometnii ivligioB, 
and is snppo^ in some degfee 4 o afieet pepulation, it 
would be difficult to form any etunpotatbii near the 
truth with respect to the number pf inhahitanti nhidi 
this citv may contain. The mosques, which are the 
only public buildings except the palace worth notiemg 
at Morocco, are more mimeroiis than magnificeat 
one of them b ornamentethvhh a v^ high and square 
tower, bnilt of cot stone, which b vbible at a censifer- 
able distance from the city. The streets are very oar* 
row, dirty, and irregnlar, and many of thoAouses aie 
uninhabited and fallmg to ruin. Those which ait fe- 
cent and respectable in their appearance are baik of 
tabby, and enclosed in gardens. That of the effeafl 
or prime minister (accoHing to Mr Ijempriere, fron 
whose Tour* this account b transcribed), was amoagf Wttd 
the best in Morocco. This house, which consisted • of’* 
two stories, bad riegant apartments both above and be- 
low, furnished in a style far superior to any thbg m 
author ever saw in that country. The court, into 
which the lower apartments epened, was very neatly 
paved with glazed blue and white tiling, and had in 
its centre a Wutiful fountain. The upper apartnenti 
were connected together hj a broad gallery, the bal- 
kisten of which were painted of different cdoars. 

The hot and cold baths were very large, and had eveiy 
eonvenience which art conld aflord. Into the gardeo, 
which was laid oat in a tolerably neat style, opened a 
room adjoining to the boose, which had a broad aitM 
entrance but no door, hMOtifully ornamented with i 
chequered tilipg ; and at both ends of the apartmeat 
the walls were entirely covered with looking glass. 

The flooring of all the rooms was covered wiu beaiu 
tifnl carpeting, the walls ornamented with large add 
valoable looking glasses, intermixed with watches and 
clocks in glass cases. Tbe ceiling was carved weed- 
work, painted of different colours ; and tbe^whole «ii ' 
in a superior style of Moorish grandeur. TbU and a 
few others are the only decent Mhitations-ib MoreccOi 
The generality of them serve only to impress 4 be tra- 
veller with the idea of a miserable and darted city. 

The Elcabseria is a particular part of the tova 
where stuffs and other valuable articles are exposed ts 
sale. It consists of a number of amall shops, fonaedia 
the walls of the houses, about a yard from the grosoi 
of such a height within a8 just to admit a man to sit 
in one of them cross-legged. The goods and draweis | 
are so arranged round him, that when he^serves hbea- 
stomers, who are standing all the tkne out in the street, 
he can reach down any Mrticle he -wants • without ^ 
ing under the necessity of moving. These shops, wkkb 
are found in all the other towns of the empire, tre suffi- 
cient to afford a striking example of tlie indolence of 
the Moors. There are three diuly markets in diffincet 
parts of the town of Morocco where provbiow irt 
sold, and two weekly fairs or markets for the di^owl 
of cattle. The city is supplied with water Inr 
of wooden tpipes connect^ with the nei^hoom 
streams, which empty themselves into reservoirs pl*“" 
for the purpose in l^e snburhs, and some few b tbs 
centre of the town. 

-The casUe' b a laige <and ruinous building, the 00^ 

wiUs 
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^ wafb of itbldi enclose a space of ground* about three 
miles in circumference. It has a mosque, on the top of 
which are three large balls, formed, as the Moors alle^, 
of solid ^d. The castle ii almost a town of itself j 
it cootaiDS a oamber of inhabitants, who in some de- 
partment or other are in the service of the emperor, 
and all under the direction of a particular alcaide, who 
is quite independent of the governor of die town. On 
the outside of the castle. Between the Moorisli town 
and the Jewdry, are several small distinct pavilions, en- 
cloflied in mdens of oran|;e trees, which are intended 
as occasioial places of residence for such of the empe- 
ror*ii sons or brothers as happen to be at Morocco. As 
they are covered with coloured tiling, they have at a 
•mall distance rather a neat appearance) but upon ap-^ 
pmcbing or entering them, that effect in a great mea- 
sure ceases. 

The Jews, who are at this place pretty nomerous, 
hare a separate town to themselves, walled in, and un- 
der the charge of an alcaide, appointed by the empe- 
ror. It has two large gotes^ which are re^larlj shut 
erery evening about nine oVlock ) after which time no 
person whatever is permitted to enter or go out of the 
Jewdry tOl they are ' opened again the following morn- 
ing. The Jews have a market of their own ) and 
when they enter the Moorish town, castle, or palace, 
th^are always compelled to be barefooted. 

Ibe palace Is an ancient building, surrounded by a 
square wall, the height of which nearly excludes from 
the view of the spectator the other buildings. Its 
principal gates are constructed with Gothic arches, 
composed of cut stone, which conduct to several open 
and spaeions courts ) through these it is necessary to 
pass before we reach any of the buildings. These open 
courts were used by the late emperor for the purposes 
ef transacting public business and exercising his troops. 
The habitable part consists of several irregular square 
pavilions, built of tabby, and whitened over ) some of 
which communicate with each other, others are distinct, 
and most of them receive their names from the different 
towns- of the empire. The principal pavilion is named 
by the Moors the Douhar^ and is more properly the 
palace or seraglio than any of the others. It consists of 
the emperor^s place of residence and the harem, form- 
ing altogether a building of considerable extent. The 
other pavilions are merely fbr the purposes of pleasure 
or business, and'are quite distinct from the douhar. The 
Mogod'^ pavilion, so named from the lifte emperor’s 
partiality to that town, has by far the fairest claim to 
grandeur and magnifioence. This apartment ^las the 
work of Sidi- Mahomet, and' is lofty and square. It is 
bailt of cut stone, handsomely ornamented with win- 
dows, and covered’ with varnished tiles of various 
Kmrs ) and its elegance and neatness^ contrasted alCw- 
gether with the simplicity and irregnlarity of the other 
buildings, produce a roost sdriking effect* In the in- 
side, b^^es several other apartments, we find in the pa- 
vilion a spacious room floored with blue and‘ white 
chequered tiling, its ceiling covered* with curioosly 
carved and paint^ wood, and its stuccoed* walls vari- 
eusly ornamented with looking glasses and watches, re- 
gularly disposed in glass cases. To this pavilion the 
late emperor manifested an exclusive preference, fre- 
quently rctiriifg to it both for the purpose of business 



and of recreation. The apartments of the emperor Morocco 
have in general a much smaller complement of furniture H 
than those of the Moors in the inferior walks of life. Moipheua# 
Handsome carpeting, a mattress on the ground covered » 
with fine linen, a couch, and a couple of European bed- 
steads, are the principal articles they contain. The 
^dens within the walls of the palace, of which he 
has several, are very neat ) they contain orange and 
olive trees, variously dispos^ and arranged, and inter- 
sected with streams of water, fountains, and reservoirs. 

Those on the outside are nothing niore ^an large tracts 
of ground, irregulariy planted with olives ) having four' 
square walks, and surrounded by walls. 

Morocco, or Marroquin^ Uie skin of a goat, or 
some other animal resembling it, dressed in sumach 
or nils, and coloured at j^easure) much used in 
booAindiB^, &c« The name is commonly derived 
from the lungdom of Morocco, whence it is supposed 
the manner of preMring these skins was first Irorrow- 
ed. We have Morocco skins brought from the Le- 
vant, Barbary, Spam, Flanders, and France) red, 
black, yellow, blue, &c. For the maanex of preparing 
them see Lxathcr. 

MORON, a town of Sp^, in Andalusia, seated 
in a fertile plain about 30 miles south-east of Seville. 

W. Long. 5* ao. N. Lat 37. o. 

MORPETH, a handsome town of Northumber- 
land, 14 miles from Newcastle, a86 miles firom Lbo- 
doto, is an ancient borough by prescriptioD, with a 
bridge over the Wansbeck. It had once an abbey 
and a castle, now in nuns, situated about a quarter of 
a mile south of the town and river Wansbeck, on an 
eminence which overlooks both. The market-place is 
conveniently situated near the centre of the town ) and ^ 
an elegant townbouse wtas built by the Carlisle family 
in 1714, in which the quarter-sessions is held for the 
county. It is built of hewn stone, with a piazza. I 1 ie 
church being a quarter of a mile distant from the town, . 
a tower containing a good ring of bells stands near the 
market place. Near the bridge b the county gaol, a 
modern structure. Here are a froe grammar school, a 
chapel near the river, on the site of a chantry that was 
granted for the support of the' foundation of the school, 
which was part of the old Structure, and flln hospital for 
infirm people. In 1215, the townsmen themselves 
burnt their town, out of pure hatred to King John, that 
he might find no shelter there. * Him is a g<x>d market 
on Saturday for corn) cattle, and M necessary provi- 
sions ) and there is another on Wednesday, the greatest 
in England except SmitJifield, for live cattle. This 
is a post town and* a thoroughfafe, with, many good » 
inns, and plenty of fis& ) and here are several mills.— - 
The earl of Carlisle’s steward hold^ a court here twice 
a-year, one of them the Monday after Michaelmas,,. . 
when four persons are chosen bv the free burgesses, . 
who are about 107, and presented to the steward, who 
names two of them to the bailiff,' wbo,‘ with seven 
aldermen, are its governors for the year ensuing. In 
1 81 1 the inhabitants amounted t6 nearly 3244. , It baa 
several fairs, and sends two. membela to parliament. > 

W. Long. r. 24; N. Lat. 55. 12: 

MORFHEUS, in fabulous history, the god of 
sleep, or,, according to others, one of the ministers of" 

Sompus. He caused* sleepiness,, and represented the*. 
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Mortem forms of dreams. Ovid styles him the kindest of the 
deities and be is usually described in a recumbent po* 
Mortality* gtnre, and crowned with poppies. 

MORRERI, Lewis, author of the Historical Dic- 
tionary, was bom at Barge-mont in Provence, in 1643. 
He learned rhetoric ana philosophy at Aix, and £- 
vinity at Lyons. At 18 years of he wrote a small 
piece, entitled Le Pcys a^Amour^ and a collection of 
the finest French poems entitled Doux plainrs de ia 
Poesie, He learned Spanish and Italian ^ and translated 
^ut of Spanish inta French the book entitled La Per^ 
fection Chrttienne de Rodrigue^^ He then refined the 
Saints Lives to the purity of the French tongue. Be- 
ing ordained priest, be preached at Lyons, and under- 
took, when he was but 30 years of a^, a new Histo- 
rical Dictionary, printed at Lyons in one voL folio, 
1673. But his continual labour impaired hia health) 
80 that be died in 1680, aged 37. His second volume 
was published afler bis death \ and four more volumes 
have since beea added. He left some other works he- 
^nd him. 

■ MORRHINA or Mxjrrhina vasa, were a sort of 
cups or vases made use of by the ancients for drinking 
out of, and other pui^mses. Authors are not agreed as 
to the substance of which they were made. Some say 
it was a stone j some assort that it was a fiuid condens- 
ed by being hgried under ground. All Uiat we know 
concerning it Is, that it was known by the name of mtir- 
r 4 o, and that Heiiogabalus^s chamber pot was made of 
it. The word is sometimes written tnyrrhina^ 

B10RRISE-ban€ES. See MonssauE-Dances, 

Mors, 'Death, one of the infernal deities, horn 
.of Night without a father. She was worshipped by 
the ancients with great solemnity. She was not repre- 
sented as an actually existing power, but as an imagi- 
nary being. Euripides introduces her in one of his 
tragedies on the stage. The moderns represent her as 
a skeleton armed with a scythe and a scimeter. 
MORSE. See Trichecus, Mammalia IthIcx. 

MORTALITY) a term frequently used to signify 
a contagious disease, which destroys great numbers of 
either men or beasts. 

Bdis of Mortality^ are accounts or registers spe- 
cifying tlie numbers born, married, and buried in any 
parish, town, or district*. In general they contain 
only these numbers ; and, evea when thus limited^ &re 
of great use, by showing the degrees of healthiness and 
prolifickness, and the progress of population in the 
places wbei^e they are kept. It is therefore much to 
be wished, tha,t such accounts hR<l been always cor- 
rectly kept in every kingdom^ and regularly published 
at the end of every year. We should then have had 
under our inspection the comparative strength of every 
kingdom, as far as it depends on the number of inha- 
bitants, and its increase or decrease at different periods^ 
But such accounts are rendered more useful, when they 
include the ages of the dead, and the distempers of 
which they hav^ died. In this case they convey some 
of the roost important instructions, by furnishing us 
with the means of ascertaining the law which governs 
the waste of human life, the values of annuities depend- 
ent on the continuance of any lives, or any survivor- 
ships between them, and the favourableness and upfa- 
vourableness of different situations to the duration of 
.'humao life. There are but few registers of tjiis kind^ 
1 



DOT has Jthls sahject, thou^ so interestingU roinkhid, 
ever en^ged much attention till lately, first bills'— r- 
containing the ages of the dead were those for the 
town of Hreslaw in Silesia. It is well koowo what ose 
has been made of these by Dr Halley, and after him 
by De Moivre. A table of the pro^bilities of the 
duration of human life at every age, deduced from 
them by Dr Halley, has been publish^ in the FhDo- 
sophical Transactions, (see the Abridgement,. voL ill. 
p. 699.) and is the first table of that sort thst has been 
ever published. Since the publication of this table 
similar bilbi have been established in a few towns of 
this kingdom \ and particularly in London, in the year 
1728, and at Northampton in 1735. 

Two improvements of these registers have been pro* 
posed : the first is. That the sexes of all that die in 
every period of life should be specified in them, under 
the denoipinatioii of boys^ married men^ widowers^ and 
hachelore; and of girh^ married women^ widows^ and 
virgins. The second is. That they should specify the 
number of both sexes dying of every distemper In 
every month, and at every age. See the end of the 4th 
essay in Dr Price’s Treatise 00 Reversionary Payments. 
Agisters of mortality thus improved, when compared 
with mords of the seasons, and with the oircomstances 
that discriminate different situations, might contribute 
greatly to the increase of medical knowledge \ and they 
would afford the necessary data for determining tlw 
difference between the duration of buroan life among 
males and females ^ for such a difference there certaio- 
Wis much in favour of females, as will appear from tbe 
following facts. 

At Northampton, though more males are horn tban 
females : and nearly tbe same number die \ yet tbe 
number of living females appeared, by an account ta- 
ken in 1746, to be greater than the number of males, 
in the proportion of 2301 to 1770, or 39 to 30. 

At Berlin it appeared, from an accurate account 
which was taken of the inhabitants in 1 747, that tbe 
number of female citizens exceeded tbe number of male 
citizens in the proportion of 459 to 391. And yet 
out of this smaller number of msdes, more had died for 
20 years preceding 1751, in tbe proportion of 19 to 
J7- . . 

At Edinburgh, in 1743, the number of females was 
to tbe number of males as a to 3. (See Maitland’s 
History of Edinburgh, p. 220^ But the females that 
died annually from 1749 to 1758, were to the males ia 
no higher proportion timn 3x 3. 

He that will take tbe pains to famine the accounts 
in Phil. Trans. Abr. vol. vti. pari iv. p. 46, &c. will 
find, that though in the towns there enumerated, tbe 
proportion of males and females horn is no higher than 
to 18, yet the proportieo of boys and girls that 
die is 8 to 7 ; and that, in particular, the still-bom 
and ebryaom males are to the still-born and ebryson 
females as 3 to 2. 

In 39 parishes of the district of Vaud in Switzer- 
land, tbe number of males that died during ten yesis 
before 1766 was 8170; of females 8167 j of whom 
the numbers that died under one year of age were 1817 
males and 1305 females ^ and under ten years of age, 
3099 males and 2598 females. In tbe beginning sf 
life, therefore, and before any emigrations can take 
place, tbe rate of mortality among males appears to 
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ntdhj. ^ greater tban among fertiates. And this is rendered 
yet more certain by the following accounts. At Vc^- 
Tey, in the district of Vaud just mentioned, there died 
in the course of 20 years, ending at 1764, in the first 
month after birth, of males to 89 females ) and in 
the first year 225 to 162. To the same effect it ap* 
pears from a table given by Susmilch, in his Gottliche 
Ordnnng, vol. ii. p. 317, that in Berlin 2C3 males die 
in the nrst month, and but 168 females ^ and In the 
first year, 489 to 395 *, and also, from a table of 
Htmyck^ that in liolland 396 males die in the first 
year to 306 females. 

The authorities for the fisicts here mentioned, and 
moch more on this subject, may be found in tbe 4th 
essay in Dr Pricers Ti-eatise on Reversionary Pay- 
ments, and in tbe supplement at the end of that 
treatise* 

We shall here only add the following table, taken 
from a memoir of Mr Wargentin'a, published in the 
collection of tbe Memoirs of the Royal Academy of 
Sciences at Stockholm, printed at Pans in 1772. 

In all Sweden for nine years, ending in 1 763, the 
proportion of females to ro^es that died ont oi a given 
number living, was 

Voder the age of one year, tcoo to 1099 

From X to 3 years of age, 1030—1022 

3 J ' — . ^ 1042 

5—10 — — 1074 

10 — 15 — — 1080 

X5— 20 — — 1097 

20—25 — 1283 

25 — 30 — — 1 161 

3^35 “ ^ 993 

35—40 — — 1 1 59 

40—45 — — ni5 

45—50 “ — * 1340 

50—55 — — ^339 

55 — 60 — — 1292 

60 — 65 — 1115 

65—70 — — 1080 

yo— 8o — — 1022 

80—90 — — 1046 

Above 90 — — ^^44 

Registers of mortality on Uic improved plan before 
mentioned, were establisiied in 1772 at Chester, and 
also in 1773 at Warrington in Lancashire j and they 
are so comprehensive and correct, that there is reason 
to expect they will afford much instruction oti the sub- 
ject of human mortality, and the values of lives. 

But the country most distinguished ill this respect 
is Sweden : for in that kingdom exact accounts are 
taken of the hirtlis, marriages, and burials, and of tbe 
inimbers of both sexes that die at all ages in every 
town and district, ami also at the end of every period 
of five years, of the numbers living at every age: 
and at Stockholm a society is established, whose busi- 
ness it is to superintend and regulate the enumerations, 
and to collect from the different parts of the king- 
dom the registers, in order to digest them into tables 
of observation. These regulations were begun in 
Sweden in 1755; and tables, containing the result of 
them from 1755 to 1763, have been published in Mr 
Wargentin’g memoir just referred to 5 and the most 
Vol. XIV. Part IL t 



matcriri! parts of them may he fohnd ffr au tpssay ty 
l)r Price on the Difference between Ac Duration of 
Iluman Life in Towns and in Country Parishes^ 
printed in the 65th volume of the Pbilosopb. Trans. 
Part II. 

In the fourth essay Jn Df Pficc's Treatise on R«^ 
Versionary Payments and Life Aiinuitlesi Ac follow^ 
ing account is given of the principles oii which tahicii 
of observation are formed fi^om irgisters of mortality^ 
and of the proper method of forming them, so as tO 
render them juit representations of the nhmbet of in- 
habitants, and the probabilities of tbe duration of hu^ 
man life in a toWn or country. 

In evei-y place whiidi just supports HSclf in Ac num- 
ber of Its inhabitants, without any rcchiits from other 
places^ or ivbere, for a Course of years, there ha^ 
been no increase or decrease ) the number of persons 
dying every year at any particular age, and above it, 
mast be equal to the Humbc> of the living at that 
age. The number^ for example, dying every year at 
ail ages from the beginning to the utmost extremhy 
of lilb, must, in such a situation, be just equal to the 
whole number born every year. And for the laiuc 
reason, the number dying every year at one year of 
age and upwards, at two tears of age and upwards, 
at three and upwards, and so on, must hc equal (0 
the numbers (hat attain to those ages cverv year •, or, 
which is the same, to Ae numbers of Ac living at 
those ages. It is obvious, that UhleSs tHs happens, 
the number of inhabitants cannot remain the saihe. I f 
Ac former number is greater than Ae latter, the inha- 
bitants must decrease j if less, Aey must increase. 
From this obserVatioh it fblloVrs, that in a town or 
country where there is no Increase of decrease, bills of 
Uiortality which give Ae ages at which all die, will 
show the exact number ef inhabitants, and also the ex- 
act law accordii^g to which huillan lilb wastes hi that 
town or country. 

In order to find the number of inhabitants, Ac mean 
numbers dying annually at every particular age and up- 
wards must be taken as given by Ae bills, and placed 
under one another in the order of the second column of 
the following tables. These numbci*s will, it has ap- 
peared, be the numbers of the living at i, 2, 3, 8tc. 
years of age •, and consequently the som diminished by 
half the number born annually will be the whole num- 
ber of inhabitants. * 

This subtraction is necessary, for the following rea- 
son. In a table formed in the manner here directed, 
it is supposed that the numbei*s in the second column 
are all living together at the beginning of every' year. 
Thus the number In the second column opposite to 
o in the first column, the table supposes to he all just 
born together on Ae first day of Ac year. The mim- 
ber, likewise, opposite to 1, it supposes to attain to 
one year of age just at Ac same time that the former 
number is born. And the like is true of every num- 
ber in the second column. During the course of the 
year, as many will die at all ages as were bom at the 
(^ginning of the year, and conseqiicntly, there will 
be an excess of the number alive at the beginning of 
the year above Ac number alive at the end of the 
year, equal to the whole number of the annual births') 
and Ae true number constantly alive together, is the 
arkbmclical mean between these two numbers j or a^ 

3 grecabljr 
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Mortality, grceably to 'the rule here given, the sum of the Dom- 
bers in the second column of the table lessened by half 
the number of annual births. 

In such a series of numbers, the excess of each num- 
ber above that which immediately follows it will be the 
number dying every year, out ®f the particular number 
: Jive at the beginning of the year \ and these excesses 
set down regularly as in the third column of the table 
to which we have referred, will show the different rates 
at which human life wastes through all Jts different pe- 
i'iods, and the different probabilities of life at all par- 
ticular ages. 

It must be remembered, that w^hat has been now 
said goes on the supposition, that the place whose 
bills of mortality are given, supports itself, by pro- 
creation only, in the number of its inhabitants. In 
towns this very seldom happens, on account of the lux- 
iu:y and debauchery which generally prevail in them. 
They are, therefore, commonly kept up by a constant 
accession of strangers, who remove to them from coun- 
try parishes and villages. In these circumstances, in 
. oi^er to £nd the true number of inhabitants, and pro- 
babilities of life, from bills of mortality containing an 
account of the ages at which all die, it is necessary 
that the proportion of the annual birtlis to the annual 
settlers slionld be known, and also the period of life 
at which the latter remove. Both these particulars 
may be discovered in the following method. 

If for a course of years there have been no sensible 
increase or decrease in a place, the number of annual 
settlers will be equal to the excess of the annual bu- 
rials above the annual births. If there be an increase, 
it will be greater than this excess. If there be a de- 
crease, it will be less. 

llie period of life at which these settlers remove, 
will appear in the bills by an increase in the number 
of deaths at that period and beyond it. Thus in the 
liondon bills the number of deaths betw'ccn 20 and 
30 is generally above double, and between 30 and 
40 near triple the number of deaths between 10 and 
20 j and the true account of this is, that from the 
age of 18 or 20 to 35 or 40, there is an afRux of people 
every year to London from the country, which occa- 
sions a great increase in the number of inhabitants at 
these ages ^ and consequently raises the deatlis for all 
ages above 20 considerably above their due proportion 
when compared with the number of deaths before 20. 
This is oWrvable in all the bills of mortality for towns 
with wliich we arc acquainted, not even excepting the 
Breslaw bills. Dr Halley takes notice, that these bills 
gave tlie number of deaths between 10 and 20 too 
small. This he considered as an irregiUa^ty in them 
owing to chance ^ and, therefore, in forming his table 
of observations, he took the liberty so far to correct it, 
as to render the proportion of those who die to the liv- 
ing in this division of life nearly the same with the pro- 
portion wliich, he says, he had been informed^ die annu- 
ally of the young laas in Christ Church hospital. But 
the truth is, that this irregularity in the bills wa^ deri- 
ved from the caus^ we have just assigned. Duriugthe 
|ve years for which the Breslaw bills arc given by Dr 
Halley, the births did indeed a little exceed the bu- 
r^ls \ but it appears that this was the effect of some 
peculiar causes that happened to operate just at that 
thpe y for during a complete century, from 1633 ^ 
4 



1734, the ftimual medium of births was 1089, and of 
burials 1256. This town, therefore, must have becowy-w 
all along kept up by a number of yearly recruits from 
other places, equal to about a seventh part of the yearly 
births. 

It appears from the account in the Pliilosophicol 
Transactions (Abridgement, vol. vii. 332, p. 46, 

&c.), that from 1717 to 1725, the annual medium of 
births at Breslaw was 1 252, of burials 1 507 and also 
that much the gi*eatest part of the births died imder 
10 years of age. From a table in Susmileb's works, 
vol. i. p. 38, it appears that In reality the greater 
part of all that die in this town are children under hw 
years of age. 

Wliat has been now observ'ed concerning the period 
of life at which people remove from the country to set- 
tle in towns, ivould appear sufficiently probable were 
there no such evidence for it as has been mentioned; for 
it might well be i*eckoncd that these people in general 
must be single persons in the beginning of mature life, 
who not having yet obtained settlements in the places 
where they were bom, migrate to towns in quest of em- 
ployments. 

Having premised these obsen'ations, 'it will be pro- 
per next to endeavour to explain distinctly the eftect 
which these accessions to to^ms must have on tables 
of observation formed from their bills of mortality, 
llris is a subject proper to be Insisted on, because 
mistakes have been committed about it ^ and because 
also the discussion of it is necessary to show how near 
to truth the value of lives comes as deduced from such 
tables. 

The following general rule may be given on this 
subject. If a place lias for a course of years been 
maintained in a state nearly stationary, as to number 
of inhabitants, by recruits coming in every year, to 
prevent the decrease that would arise from the ex- 
cess of burials above the births, a table formed on the 
principle, that the number dying annually after 
every particular age, is equal to the number living 
at that age,” will give the number of inhabitants, 
and the probabilities of life, too great, for all ages, 
preceding that at which the recruits cease : and af- 
ter this it will give them right. If the accessions are 
so great as to cause an increase in the place, sueb a 
table will give the number of inhabitants and the 
probabilities of life too little after the age at which 
the accessions cease; and too great if there is a decrease. 
Before that age it will in both cases give them too 
great but most considerably so in tlie former case, or 
when there is an increase. 

Agreeably to these observations, if a place increases 
not in consequence of accessions from other places, 
but of a constant excess of the births above the deaths, 
a table constructed on the principle that lias been 
roentioneil will give the probabilities of life too low. 
through the whole extent of life ; because in such 
circumstances the number of deaths in the ffrst stages 
of life must be too great in comparison of the number 
of deaths in the latter stages ; and more nr less so as 
the increase is more or less rapid. Tlie contrary in all 
respects takes place where there is a decrease arising 
from the excess of the deaths above the births. 

For example : Let us suppqsc that 244 of those 
bom in a town attain annually to 20 years of age, 

and 
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and that 250 more, ftU likewise 29 ^ears of age, come 
-v~' into it annually from other phtces, in consequence of 
which it has for a course of years been just maintained 
in the number of its inhabitants^ without any sensible 
increase or decrease : in these circumstances, the num* 
her of the living in the town of the age of 20 will 
be always 244 natives, and 250 settlers, or 494 in all ^ 
and since th^e are supposed all to ^e in the town, 
and no more recruits are supposed to come in, 494 
will be likewise the number dying annually at 20 
and upwards. In the same manner it will appear, on 
these suppositions, that the number of the living at e- 
very age subsequent to 20 will be equal to the number 
dying annually at , that age and above it ^ and con* 
sequently that the number of inhabitants and the de« 
oremeots of life, for every such age, will be given ex- 
actly by the table. But for all ages before 20, they 
will be given much too great. For let 280 of all bom 
in the town reach 10 ^ in this case^ 280 will be the 
tfue number of the living in the town at the age of 10; 
and the recruits not coming in till 20, the number 
given by the bills as dying between 10 and 20 will be 
the true number dying annually of the living in this 
division of life. Let this number be 36 ^ and it will 
follow that the table ought to make the numbers of the 
living at the ages between 10 and 20, a series of decrea- 
sing means between 280 and (280 diminished by 36, or) 
244. But in forming the table on the principle just 
mentioned, 250 (the numoer above 20 dying annually 
in the towu who were not bom in it) will be added to 
each number in this series } and therefore the table will 
give the numbers of the living, and the probabilities of 
life in this division of life, almost twice as great as they 
really are. This observation, it is manliest, may be ap« 
plied to all the ages under 20. 

It is necessary to add, that such a table will give the 
number of inhabitants and the probabilities of life 
equally wrong before 20, whether the recruits all come 
in at 20, agreeably to the supposition just made, or only 
begin then to come in. In this last case, the table will 
give ihe number of inhabitants and probabilities of 
life too great throughout the whole extent of Hfe, if tbe 
recruits come in at all ages above 20. But if tiiey 
cease at any particular age, it will give them right only 
from that age } and before, it will err all along on the 
Bide of excess } but less considerably between 20 and 
that age than before 20. For example : if, of the 250 
supposed to come in at 20, only 150 then come in, 
and the rest at 30 •, the number of the living will be 
given 100 too high at every age between 20 and 30^ 
but, as just shown, they will be given 250 too liigh at 
every age before 20. In general, therefore, tbe num- 
ber of the living at any particular age must be given by 
tbe supposed table as many too great as there are annual 
settlers after that age } and if these settlers come in at 
all ages indiscriminately, during any certain interval of 
life, the number of inhabitants and the probabilities of 
life will be continually growing less and less wrong, tbe 
nearer any age is to the end of that interval. These 
observations prove, that tables of observation formed in 
the common way, from bills of mortality for places 
where there is au excess of the burials above tbe births, 
must be cn oncous for a great part of the duration of 
Life, in proportion to the degixe of that excess. Tbt*f 



show likewise at what parts of life the errors in such Moruliiv^ 
tables are most considerable, and how they may bo in a v 
great measure corrected. 

AU this shall be exemplihed in the particular case of 
London. 

The number of deaths between the ages of 10 and 
20 is always so small in the London bills, that it seems 
certain few recruits come to London under 20, or 
at least not so many as before this age are sent out for 
education to schools and universities. After 20 great 
numbers come in till 30, and some perhaps tiU 40 or' 

50 : but at every age after 50, it is probable that more 
retire from London than come to it. The London 
tables of observation, therefore, being formed on the 
principle already mentioned, cannot give tbe probabili- 
ties of life right till 40. Between 30 and 40 they mutt 
be a little too high ^ bet niore so between 20 and 30, 
and most of all so. before 20. It follows also that these* 
tables must give the number of iubabitants iu Loodo» 
much too great. 

Tbe first of the following tables is formed in the. 
manner here explained, from the London bills for 10 
years, from 1759 to 1768, and adapted to icx>o bon1 
as a radix. Tlie sum of the numbers In tbe second# 
column, diminished by half the number bom, b 25.757. 

According to this table, then, for every 1000 deaths iit* 

London there are 25^ as many inhabitants 5 or, iw) 
other words, the expectation of a child just boni is 
25I ^ mid the inhabitants are to tbe annual burials as 
2 si to 1. But it has appeared, that the numbers In 
tlie second column, being given on the supposition that 
all those who die in Lon^n were born tliere, must be 
too great ^ and we have from hence a demonstration, 
that tbe probabilities of life are given in tbe common 
tables of London observations too high for at least the 
first 30 years of life ^ and also, that tbe number of in- 
habitants iu London must be less 4 hat 25I jnultiplied 
by tbe annual burials. The common tables, tlierefoie, 
of London observatuHis undoubtedly need correction, as ‘ 

Mr Simpson suggested, and in some measure performed^ 
though too imperfectly, and without going upon any 
fixed principles, or showing particularly how tables of 
observation ought to be formed, and how far in diflhs- . 
ent circumstances, and in different ages, they are to be 
depended on. The way of doing this, and in geneiwl 
tbe right method of forming genuine tables of oWrva- 
tion for towns, may be learned from tbe following rutb : 

From the sum of all that die annually, after any 
gtveo age, subtract tbe number of annual settlers after 
that tLge *, and the I'emainder will be the -miiqber of tlie 
living at the given time.” 

This rule can want no explication or proof after 
ivliat has been already said. 

If, . therefore, the number of annual settlers in a 
town at every age could be ascertained, a perfect table 
of obsenrations might be formed for that town from 
bills of mortality, coatainlng an account of the age# 
at which all die iu it. But no more can be learned 
in this instance from any bills, than the whole num** 
her of annual settlers, aotl tbe general division of life 
in which they enter. This, however, may be suffi- 
cient to enable us to form tables that shall be tolerably 
exact. For instance: Suppose the annual deaths in 
a town which has not increased or decreased, to have 
3 J{ A bet'll 
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i|4qruilfty. been for many yeacs in Ibe praportion of 4 W 5 to 
the annual bictbs. It vrill hence A>Uo\ft that -j of 
the persons trbo die in such a town are settlers, or 
emigrants from other places, and not natives ^ and the 
, sudden increase in the deaths after 20 will also show, 
agreeably to what was hefbce observed, that they enter 
a&er this age. la fbnaiog, therefore, a table for 
such a town, a quarter of all that die at all ages 
thxDugbout the whole extent of life must be deduct- 
ed from tlie sum of all that die aHer every given age 
before 20 j and the remainder will be the true numr 
her living at that given age. And if at 20, and 
every age above it, the deduction is omitted, or the 
number of the living at every such age is taken the 
same with the sjam ^ all that die after it, the result 
will be (supposing most of the settlers to come in be- 
fore 30, and all befere 40) a table exact till 20 ^ too 
high between 20 and 30 ^ but nearly right for some 
years before 40 ^ and after 40 exact again. Such a 
table, it is evident, will be the same with the table 
last Ascribed at all ages above 20, and different from it 
only under 20^ It is evident also, that 00 account of 
its giving the probabilities- of life too great for some 
years after 20, the number of inhabitants deduced 
from it may be depended on as somewhat greater than 
the truth ; and more or less so, as the annual recruits 
coler hi general later or sooner after 20. 

Let us now consider what the result of these re- 
marks will be, when applied particularly to the London 
b^s. . 

It. must be here fiast observed, that at least one quar- 
ter of aU that die in London are supplies or settlers from 
the country, and not natives* The medium of annual 
burials for to years, from >759 to 1768, was 22,956 ; 
of births 15,710. The excess is 7246, or near a third 
o|’ the burials.. The same excess during 20 years before 
1 750 was 10,500, OF near half the borials. London 
was then, decreasing^ For the last 12 or 15 years it 
has been increasing. This excess, therefore, agree- 
ably to the feregoing observations, was then greater 
than the number of annual settlers, and it is now less. 
It is however here supposed, that the number of an- 
anal settlers is now no moxe than a quarter of the an- 
nual burials,, in order ta allow for more omissions in 
the hirtbs than the buriab } and also, in order to be 
more sure of obtamiug I'esolis that sLaJl not exceed the 
truth. 

Of every itooa then who die in Loudon ooly 750 
are natives, and 250 are recruits who come to it after 
18 or 20 years of age *, and, consequently, in order to 
obtain from the bills a more, correct table than the first 
of the following tables, 250 must he subtracted from 
every one of llie numbers in the second column til) 20 ^ 
and the numbers in the third colilmn must be kept the 
same, the bills always giving these right* After 20, 
the tahle. is to-be continued unaltered ^ and the result 
will be, a table which will give the numbers of the 
living at all ages in- London much nearer tlte truth 
but still Komewbat too high. 8\idr is the second of 
' the following tables. The sum- of all the numbers in 
the second column of tbis< table, diminisbed by 500, is 
' 20,750. For every .J 000 deaths, therefore, in London, 

there afe,, according to this table, 20,7 living persons 
iiitit.) o£ fer every, single death 20^ inhabitants. It 



was befere shewn, that the number of inhablUsts b 
Lombu could not be so great aa 25^ times the dealb. 
It now appears (since the aumbesn in the second 00. 
luniD of tius table are too high) that the nomher of iih 
habitanta pf London cannot be .great as evea 20^ 
times the deaths. And this is a conclusion which every 
one, who will bestow due attention on what has hcea 
sgid, will find himself forced to receive. It will not be 
Oi^iiss, however, to confirm it by the following feet, tbe 
knowledge of which is derived from the particular ia« 
qwiry and information of Mr Harris, the late ingeaioas 
master of the royal mathematical sehool in Christ* 
Church hospital. The average of lads in this school 
has, for 30 years past, been 831. They are admitted 
at all ages between 7 and 11 ^ and few stay beyond 
16 : they arc, tlierefore, in general, lads between tbe 
age of 8 and i6u They have better accommodatioBO thin 
it cau he supposed children commonly have ^ and about 
300 of them have tbe particular advantage of bring 
^ucaled in the country. In such circumstances it nny 
he well reckoned, that the proportion of children d^ing 
annually must be less than the general proportion of 
children dying annually at the same ages in London. 
The feet is, that fer the last 30 years 11^ have died 
anmially, or one in yof. 

According Table II. one in 73 dies between 10 
and 20, and one in 70 between 8 and 16. That table, 
therefore, probably gives the decrements of life in Lon- 
don at these ages, too little, and the nunfeers of the 
living too great : and if this is true of these ages, it 
mnst be true of ail other ages under 20 } and it Miows 
dirmoBstrably, in conferouty to what was before shown, 
that more people settle in London after 20 than the 
fourth above supposed 5 and that from 20 to at least 30 
or 3Sf numbers of tbe living are given too great, hi 
proportion to tbe decrements of life. 

in this table tbe numbers in the second cohsmn are 
doubled at 20, agreeably to wbat really happens is 
London ^ and the sum of tbe miinbei*s in this colunu), 
diminished by half th« whole number of deaths, gives 
tbe expectation of life, not of a child just bom, as ia 
other tables, hut of all the inhabitants of Lon^n st 
tbe time they enter it, whether that be at birth or 
at 20 years of age. Tbe expictations^ therefore, and 
the valuts of London lives under 20, cannot be calcfi> 
lated from this table. But it may be very easily fitted 
fbr this purpose, by finding the number of births which, 
accoeding to the given decrements of life, will leave 
494 alive at 20 j and then adapting the internicdiate 
numbers in such, a manner to this radix, as to preserve 
alf along tbe number of tlie living in tbe same pro* 
portion to the numbers of the dead. This is done m 
tbe third of the following tables^ and this table way 
be recommended as better adapt^ to tbe present state 
of London than any other table. The values of lives, 
however, deduced from it, are in general nearly the 
same with those deduced by Mr Simpson feom tbe 
London bills as they stood forty years ago ^ the mala 
ilififerenoc is,^ that after 52, and in old age, this table 
Lves thenv somewhat lower than Mv Simpson table, 
'he fourth and Hftii ui the foUowing tables, compared 
with the two last, will give a distinct and fell view of 
tlio difference between the rate of human niortalityia 
great towns and ki country parishes and villag«‘^. 

xajblb 



Digitized by v^ooQle 




M O R 



I 439 ] 



M O R 



TABLE I. 

Showing the Frobabilities of Life in London} on the 
supposition that all who die in London were bora 
there. Formed firpm the Bills for 10 years, frpm 
1759 to 2768. 





Personi 

Kviog. 


Vter. 

.ruA- 


Ages 


V*crsoii8 

Hviof;. 


Decr. 
of Life 


Ages 


PersoDf* 

livintr 


Occr 
ol Lift 


0 


1000 


240 


3* 


404 


9 


1 62 


132 


7 


♦ I 


y6o 


99 


3* 


395 


9 


<53 


125 


7 


1 


661 


42 


33 


386 


9 


64 


118 


7 


3 


6tg 


29 


34 


377 


9 


65 


III 


7 


4 


590 


21 


35 


368 


9 


66 


104 


7 


s 


569 


1 I 


36 


359 


9 


67 


97 


7 


6 


SS8 


JO 


37 


350 


9 


68 


90 


7 


7 


54* 


7 


38 


34* 


9 


69 


83 


7 


8 


54* 


6 


39 


332 


10 


70 


76 


6 


9 


535 


5 


40 


322 


10 


71 


70 


6 


10 


530 


4 


4* 


312 


10 


72 


64 


6 


II 


5*6 


4 


42 


302 


10 


73 


58 


5 


12 


522 


4 


43 


.9: 


lO 


74 


53 


5 


>3 


5*8 


3 


44 


282 


lO 


75 


48 




*4 


5*5 


3 


45 


272 


10 


76 


43 


5 




51a 


3 


46 


262 


10 


77 


38 


5 


16 


509 


3 


47 


252 


10 


78 


33 


4 


*7 


506 


3 


48 


242 


9 


79 


29 


4 


18 


503 


4 


49 


233 


9 


80 


25 


3 


«9 


499 


5 


50 


224 


9 


81 


32 


3 


9 Q 


494 


7 


5* 


215 


9 


82 


*9 


3 


at 


487 


8 


52 


206 


8 


83 


i6 


3 


aa 


479 


8 


53 


198 


1 8 


84 


*3 


2 


*3 


47* 


8 


54 


190 


7 




11 


2 




463 


8 


55 


*83 


7 


86 


9 


2 


»5 


455 


8 


56 


*76 


7 


87 


7 


2 


x 6 


447 


8 


57 


169 


7 


88 


5 


I 


i? 


439 


8 


58 


162 


7 


89 


4 


I 


aS 


4J* 


9 


59 


*55 


8 


90 


3 


1 


39 


432 


9 




*47 


8 






1 


J2. 


Jll. 


9 1 


61 




7 









TABLE m. 

Showing the true Probabilities of Life in London for 
all ages. Formed from the Bills for 10 years, fron 
17^9 to l^ 6 S. 



Agfs 


Persons 

livings 


Oecr 

ol'iJIr 


Ages. 


Persons 

living. 


Dect 
of Life 


Ages. 


Persons 

living. 


Deer. 

dfUfe 


0 


1518 


486 


3* 


404 


9 


62 


13a 


7 


1 


1032 


200 


32 


395 


9 


63 


**5 


7 


2 


832 


85 


33 


386 


9 


64 


XI8 


7 


3 

4 


Itl 


59 

42 


34 

35 


IS 


9 

9 


65 

66 


111 

104 


7 

7 


5 


646 


23 


36 


359 


9 


67 


97 

90 


7 


6 


623 


20 


87 


350 


9 


68 


7 


7 


603 




38 


34* 


9 


69 


83 


7 


8 


589 


12 


39 


332 


to 


70 


76 


6 


9 


577 


10 


40 


322 


10 


7* 


70 


6 


10 


567 


9 


4* 


312 


10 


72 


64 


6 


1 1 


558 


9 


42 


302 


10 


73 


58 


5 


12 


549 


8 


43 


292 


10 


74 


81 


5 


*3 


54* 


7 


44 


282 


10 


75 


48 


5 


*4 


534 


6 


4? 


272 


10 


76 


43 


5 




528 


6 


46 


262 


10 


77 


3* 


5 


16 


522 


7 




252 


10 


78 


33 


4 


^7 ; 


5*5 


7 


48 


242 


9 


29 


29 


4 


18 I 


508 


7 


49 


233 


9 


80 


35 


3 


19 


501 


7 


50 


224 


9 


81 


22 


3 


2 C 


494 


7 


5* 


215 


9 


82 


*9 


3 


21 


487 


8 


52 


206 


8 


83 


16 


3 


22 


479 


8 


53 


198 


8 


84 


*3 


2 


23 


47* 


8 


54 


190 


7 


85 


11 


1 2 ' 


24 


463 


8 


55 


*83 


7 


86 




2 


29 


455 


8 


56 


176 


7 


87 


7 


2 


26 


447 


8 


57 


169 


7 


88 


5 


1 


27 


439 


8 


58 


162 


7 


89 


4 


1 


28 


43* 


9 




^ *55 


8 


90 


3 


1 


29 


422 


9 


TO 


*47 


8 








30 


4*3 


9 


61 


1 ^39 


7 1 









TABLE IL 



Showing the true probabilities of Life in London till 
the age of 19. 



\ge% 


Person> 

living 


Decr 
1)1' Lift 


Ages 


Person ^ 
living 


Decr 

ofLife 


Ages 


Persou' 

living. 


Decr 

jfLifc 


0 


750 


240 


9 


285 


5 


18 


253 


4 


1 


5*0 


99 


10 


280 


4 


*9 


249 




2 


411 


4a 


1 1 


276 


4 


20 


494 




3 


369 


29 


12 


272 


4 


21 


487 




4 


340 


21 


*3 


268 


,3 


&c. 


&c. 




5 


3*9 


11 


14 


265 


3 








6 


3=8 


10 


*5 


262 


3 


The numbers lu thcl 
second column tol 


7 


298 


7 


16 


259 


3 


be continued 


as in 


8 


2QI 


6 


>7 


2 ^6 


3 







All the bills, from which the following tables are 
formed, give the numbers dying under 1 as wdl as un- 
der 2 years ; and ill the numbers dying under 1 are in- 
cluded, in the country parish in Brandenburg and at 
Berlin, all the stillborns. All the bills also give the 
numbers dying in every period of five ycais. 

For the probabilities of life at Carlisle, see Annui-^ 
TIES, Supplement. 
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TABLE IV. 



TABLE V. 



Showing the Probabilities of Life in the District of Showing the Probabilities of Life in a Coantry Parisli 
Vaud, Switzerland, formed from the Bejjisters of 43 in Brandenburg, formed from the Bills for 50 Yean, 

Parishes, given by Mr Muret, in the First Part of from 1710 to 17591 as given by Mr Susmileb, in his 

the Bern Memoirs for the Year 1766. Gottlicbe Ordnung. 




Digitized by 



























































































C 43* 3 



MOB 



MOB 



Uert«6^ 

II 

Morur. 



TABLE VI. 



TABLE VII. 




Worl«lil/ 

w 

MorUr* 



Brief ^IVIOKTANCESTRY, in Scots Law; an- 
eicntly the ground of an action at the instance of an 
heir, in the special case where he had been excluded 
from the possession of his ancestor's estate by the supe- 
rior, or other person pretending right. 

MORTAR, a preparation of lime and sand mixed 
with water, which serves as a cement, and is used by 
masons and bricklayers in building walls of stone and 
brick. See Lime, Chemistry Index. 

Mortar, a chemical utensil, veiy useful for the ili- 
vlsion of bodies, partfy by percussion and partly by 



grtndthg. Mortars have the form of an inverted bell. 
The matter intended to be pounded is to be put in la 
them, and there it is to be struck and bruised by a 
long instrument called a pesHt. The motion given to 
the pestle ought to vary according to the nature of the 
sub^anccs to be pounded. Those which are easily 
broken, or which arc apt to fly out of the mortar, or 
which are liardenedTby the stroke of die pestle, require 
that this instrument should be moved ciirularly, rathev 
by grindmg or bruising than by striking. Those sub* 
stances which are softeni>d by the boat occasioned by 

rubbio|p 
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Morur. mljliinir and percussion, require to be pounded very 
w slowly. Lastly, Those which arc very hard, and which 
are not capable of being softened, are easily pounded 
by repeated strokes of the pestle. They require no 
bruising but when they are brought to a certain d^ree 
' of fineness. But these things are better learned by ha* 

• bit and practice tlian by any directions. 

As mortars arc instruments which are constantly 

• used in chemistry, they ought to be kept of all sizes and 
materials ^ as of marlde, copper, glass, iron, gritstone, 
and agate. The nature of the substance to be pounded 
determines the choice of the kind of mortar. The 
hardness and dissolving power of that substance are par* 
ticularly to be attended to. As copper is a metal, 
%vbich is soluble by almost all menstrua, and hurtful to 
health, this metal is rarely or never em^oyed for the 
purpose of making mortars. 

One of tlie principal inconveniences of pulveriza* 
lion in a mortar proceeds from the fine powder which 
rises abundantly from some substances during tho ope* 
ration. If these substances be precious, the loss will 
be considerable ^ and if they be injurious to health, 
they may hurt the operator. Tliese inconveniences 
may be remedied, cither by co\xring the mortar with 
n skin, in the middle of which is a hole, through which 
the pestle passes ^ or liy moistening tlie matter with a 
little water when tliis addition does not injure it ^ or, 
lastly, by covering the mouth and nose of the operator 
' with a fine cloth, to exclude this powder. Some sub- 



stances, as co rros iv e suhlifliate, arsenic, talces ofleid, 
cantharides, capborbimii. Sec. arc so noxious, that all 
these precautions ought to be used, paLiticnlaily whea 
a large quantity is poonded. 

Large mortars ought to be fixed upon a block of 
wood, so high, that the mortar shall be level wkh the 
middle of the operator. When the pestle is large vA 
beaw, it ought to be suspended by a cord or chsia 
fixed to a moveable pole placed horizontally abo?e the 
mortar: this pole eensidmblj relieves operator, 
because its elasticity assists the raising of the pestk. 

MoRT4R-Pit€e^ in the military art, a short pim 
of ordnance, thick and wide, proper hr throwing 
bombs, carcases, slielU, stones, Imgs filled with gnpe- 
shot, &c. See Gunnery, N*’ 50. 

Land Mortars^ are those us^ in sieges, and of late 
in battles, mounted on beds made of solid timber, con- 
sisting generally of four pieces, those of the 103^ ao 4 
cohorn excepted, which are hut one single block; 
and both mortar and bed arc transported on block- 
carriages. There is likewise a kind of land mortars, 
mounted on travelling carrim^, ioveated by Const 
Buckeburg, which may be efevated to any degree; 
whereas ours are fixed to an angle of 45 degrees, and 
firmly lashed with ropes. Hie following table - shows , 
the weight of land mortars and shells ; together with 
the quantity of powder the chambers hold whea full 
the weight of the shells, and powder for loading thcskl 



Diameter of mortars. 


1 3-incb. 


10-inch. 


8-incb. 


j.S-inch. 

royal. 


4.6-inch. 

cohom. 


Mortar's weight. 


C. qr lb. 
25 0 0 


C. qr. lb. 
10 2 18 


C qr. IK 
4 0 20 


C. qr. lb. 

I I 0 


C. qr. Ib 

030 


Shell's weight. 


I 2 15 


0 2 25 


0 1 15 


0. 0 12 


007 


Shell's cont. of pow'dcr. 


Ib. oz. gr. 

948 


Ib. oz. gr. 

4 *4 12 


Ib. OZ- gr. 

238 


Ib. oz. gr 
I 1 8 


Ib. oz. gr. 

080 


Chamber's cont. of powder. 


918 


400 


2 0 10 


100 


0 

00 

0 



Sea M0RTARS9 are those which are fixed in bomb longer and much heavier than the land mortars. Tbs 

vessels tor bombarding places by sea : and as they are following table exhibits the weight of the sea motiart 

generally fired at a much greater distance than that and shells, and also of their full charges^ 

' which is required by land, they are made somewhat 



Nature of the mortar. 


Powder con- 
tained in the 
chamber 
when full. 


Weight of 
the mortar. 


Weight of 
the shell 
when fixed. 


Weight of 
power con 
tained in 
Uic shell. 


1 0-inch howitzer. 
1 3 -inch mortar, 
lo-inch mortar. 




C. qr. lb 

31 2 26 

8t 2 1 

34 2 *> 


Ih. 

198 

93 


lb. M. 

7 0 



’To Charge nr Load'a%foRTAR^ the proper quantity 
»of gunpowder is put into the -chamber, and if there be 
^y vacant space they fill it up with hay ; some choose 
a wooden plug : over this they lay a turf, some a wood* 
*mi»toiqp!on fitted to the bore of the piece ; and lastly 
S 



the bomb ; taking care that the fuse be in (he ash 
thereof, and the orifice be turned from the ronizle ef 
the piece : what space remains is to be filled op with 
hay, straw, turf, &c. so as the load may not he expW' 
cd without the utuM)$t violence. ^ 
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The quantity of gunpowder to be used is found by 
V— ^ dividing the weight of the bomb by 30 \ though this 
rale is not always to be strictly observed. 

When the proper quantity of powder necessary to 
charge a sea mortar is put into the chamber, it is co- 
vered with a wad well beat down with the rammer. 
After this the fixed shell is placed upon the wad, as 
near the middle of the mortar as possible, with the 
fuse bole uppermost, and another wad pressed down 
close UTOn it, so as to keep the shell firm in its positiou. 
The omccr then points the mortar according to the 
proposed inclination. — When the mortar is thus fixed, 
the fuse is opened ^ the priming iron is also thrust into 
the touch-hole of the mortar to clear It, after which it 
is primed with the finest powder. This done, two of 
the matrosses or sailors, taking each one of the matches, 
the first lights the fuse, and the other fires the mortar. 
The bomb, thrown out by the explosion of the powder, 
is carried to the place intended : and the fuse, which 
ought to be exhausted at the instant of the shell's fall- 
ing, inflames the powder contained in it, and bursts the 
shell in splinters j which, flying off circularly, occasion 
incredible mischief wheresoever they reach. 

If the service of mortars should render it necessary to 
use pound shots, 200 of them with a wooden bottom are 
to be put into the 13 inch mortar, and a quantity of 
powder not exceeding 5 pounds *, and 100 of the above 
shot with pounds of powder, for the 10 inch mortar, 
or three pounds at most. 

To Elevate the Mortar so as its axis may make any 
given angle with the horizon, they apply tbe artillery 
level or gunner’s quadrant. An elevation of yo or 80 
degrees is what is commonly chosen for rendering mor- 
tars most serviceable in casting shells into towns, forts, 
&c. though the greatest range be at. 45 degrees. 

All the English mortars are fixed to an angle of 45 
degrees, and lashed strongly with ropes at that elevation. 
Although in a siege there is only one case in which 
shells should be thrown with an angle of 45 degrees ^ 
that is, when the battery is so far ofi* that they cannot 
otherwise reach the works ^ for when shells axe thrown 
out of the trenches into the works of a fortification, or 
from the town into the trenches, they should have as 
little elevation as possible, in order to roll along, and 
not bury themselves j whereby the damage they do, 
and the terror they occasion, are much greater than 
if they sink into the ground. On the contrary, when 
shells are thrown upon magazines or any other build- 
ings, with an intention to destroy them, the mortars 
should be elevated as high as possible, that the shells 
may acquire a greater force in their fall, and conse- 
quently do greater execution. 

If all mortar pieces were, as they ought to be, exact- 
ly similar, and tbeir requisites of powder as the cubes 
of the diameters of their several bores, and If tbeir 
shells, bombs, carcasses, &c. ^vere also similar ; then, 
comparing like witli like, tbeir ranges on the plane 
of the horizon, under the same degree of elevation* 
would be equal } and consequently one piece being well 
proved, i. e. the range of the grenado, bomb, carcass, 
&c. being found to any degree of elevation, the whole 
work of the mortar piece would become very easy and 
exact. 

But since mortars are not thus similar, it is required. 
Vox.. XIV. Part II. 



that the range of the piece, at some known degree of 
elevation, be accurately found by measuring } and from 
hence all the other ranges mi^ be determined. 

Thus, to find the range of the piece at any oUier 
elevation required j say. As the sine of double tlie angle 
under which the experiment was made, is to the sine of 
double the angle proposed, so is the range known to the 
range required. 

Suppose, for instance, it be found, that the range of 
a piece, elevated to 30°, is 2000 yards : to find the 
range of the same piece with the same charge when 
elevated to 45° j take the sine of 6o*, the double of 30®, 
and make it tlie fii-st term of the rule of three j the 
second term must be the sine of 90®, tlie double of 45®, 
and the third the given range 2000 j the fourth term 
will be 2310, the range of the piece at 45®. If the 
elevation be greater than 45®, instead of doubling it, 
take the sine of double its complement to 90®. As 
suppose the elevation of a piece be 50®, take the sine of 
80®, the double of 40°. Again, If a determinate di- 
stance to which a shot is to be cast, be given, and tin* 
angle of elevation to produce that effect be required; 
the range known must be the first term in the rule of 
tliree, which suppose 20CO yards \ the range proposed, 
which we support* 1600 yards, the second term j and 
tlie sine of 60 double of the elevation for the range of 
2000 yards, the third term. The fourth term will 
be found the sine of 43® 52', whose half 21® 56' is tlie 
angle of elevation tlie piece must have to produce tbo 
desired effect. And if 21® 56' be taken from 90®, you 
will have 68® 4' for the other elevation of the piece, 
with which the same effect will likewise be produced. 

Note^ To avoid the trouble of finding sines of double 
the angles of the proposed elevations, Galileo and Tor-, 
ricelli give us the following table, wherein the sines iif 
the angles sought are bad by inspection. 
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TVTortar, Tiie osc of the table is obvious. Suppose, for in- 
Moitgasfe stance, it be known by experiment, that a mortar ele- 
‘ ▼ vated 15®, charged with three pounds of powder, will 
throw a bomb to the distance of 350 fathoms ; and it 
be required, with the same charge, to throw a bomb 
100 fathoms farther; seek in the table the number an- 
swering to 1 5 degrees, and you will find it 5000. Then 
as 350 is to 450, so is 5000 to a fourth number, which 
6428. Find this number, or the nearest to it, in the 
table, and against it you will find 20® or 70® ; the pro- 
per angles m elevation. 

^ MORTGAGE, in Law^ (mortuum ixidium^ or dead 
pledge), is where a man borrows of another a specific 
sum (e. g. 20oi.), and grants him an estate in fee, on 
condition that if he, the mortgager, shall pay the mort- 
gagee the said sum of 200I. on a certain day mentioued 
in the deed, that then the mortgager may re-enter on 
the estate so granted in pledge *, or, as is now the more 
usual way, that the mortgagee shall re-convey the estate 
to the mortgager: in this case the land which is so put 
ID pledge, is by law, in case of nonpayment, at the 
time limited, for ever dead and gone from the mortga- 
ger ; and the mortgagee's estate in the lauds, is then 
no longer conditional, but absolute. But $0 long as it 
continues conditional, that is, between the time of 
lending the money and the time allotted for payment, 
the mortgagee is called tenant in mortgage. But as it 
was formerly a doubt, whether, by taking such estate 
tn fee, it did not become liable to the wife's dower, and 
other encumbrances of the mortgage (thougli that doubt 
has been long ago overruled by our courts of equity), 
it therefore became usual to grant only a long term of 
years, by way of mortgage ; with condition to be void 
on repayment of the moitgage money : which course 
has been since continued, principally because on the 
death of the mortgagee such term becomes vested in 
bis personal representatives, who only are entitled in 
equity to receive the money lent, of whatever nature 
the mortgage may happen to be. 

As soon as the estate is created, the mortgagee may 
immediately enter on the lands ; but is liable to be dis- 
possessed, upon performance of the condition by pay- 
ment of the mortgage money at the day limited. And 
tlierefore the usual way is to agree that the mortgager 
shall bold the land till the day assigned for payment : 
when, in case of failure, whereby the estate becomes 
absolute, the mortgagee may enter upon it, and take 
possession, without any possibility at law of being af- 
terwards evicted by the mortgager, to whom the land 
is now for ever dead. But here again the courts of 
equity interpose ; and though a mortgage be thus for- 
feited, and the estate absolutely vested in the mortga- 
gee at tbe common law, yet they will consider the real 
valu^ of the tenements compared with the sum borrow- 
ed. And if the estate be of greater value than the sum 
lent thereon, they will allow the mortgager at any rea- 
sonable time to recall or redeem his estate : paying to 
the mortgage his principal, interest, and expences ; for 
otherwise, in strictness of law, an estate worth loool. 
might be forfeited for non payment of look or a less 
sum. Tills reasonable advantage, allowed to mortga- 
gers, is called the equity of redemption ; and this en- 
ables a mortnger to call on the mortgagee, who has 
^session of his estate, to deliver it back, and account 
lor the renta and profits received on payment, of his 
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whole debt and interest, thereby turning the mortum Mortem 
into a kind of vivum vadium; {see Vadium). But, f 
on the other hand, the mortgagee may either compel Mor rii. 
the sale of the estate, in order to get the whole of 
money immediately ; or else call upon tbe mortgager to 
redeem his estate presently, or, in default thereof, to 
be for ever foreclosed from redeeming the same ; that 
is, to lose his equity of redemption without possibility of 
recal. And also, in some cases of fraudulent mortga- 
ges, the fraudulent mortgager forfeits all equity of re- 
demption whatsoever. It is not, however, usual for 
mortgagees to take possession of tbe mortgaged estate, 
unless where the security is precarious, or small ; or 
where the mortgager neglects even the payment of in- 
terest ; when the mortgagee is frequently obliged to 
bring an ejectment, and take the land into his own 
hands, in the nature of a pledge, or the pi^nus of the 
Roman law : whereas, while it remains in the hands of 
the mortgager, it more resembles their hypotheca, 
which was where the possession of the thing pledged 
remained with the debtor. But by statute 7 Geo. 11 . 
c. 20. after payment or tender by the mortgager of 
principal, interest, and costs, llie mortgagee can main- 
tain no ejectment ; hut may be compelled to re-assign 
his securities. In GlanviPs time, when the universal 
method of conveyance was by livery of seisin or corpo- 
ral tradition of the lands, no gage or pledge of lands 
was good unless possession was also delivered to the cre- 
ditor ; si non srquatur ipsitts radii traditio^ curia domini 
regis hujmmodi privatas convcntioncs iucri mm sold : 
for which the reason given Is, to prevent subsequent and 
fraudulent pledges of the same land ; cum in tali com 
possit cadvm res pluribus aliis creditoribus twn prius 
turn posterius invadiari. And the frauds which have 
arisen, since the exchan^ of these public and notonous 
conveyances for more private and secret bargains, bare 
well evinced the wisdom of our ancient law. 

MORTIEH, an ensign of dignity, which was home 
by the chancellor and grand presidents of tbe parlia- 
ment of France. That home by the chancellor was a 
piece of cloth of gold, edged and turned up with er- 
mine ; and that of the first president was a piece of 
black velvet edged with a double row of gold lace. 

MORTIFICATION, or Gangrene. See Me- 
dicine and Surgery Index. 

Mortification, in religion, any severe penance 
observed on a religious account. See Fast. 

MORTISE, or Moktoise, in carpentry, &c. a 
kind of joint wherein a hole of a certain depth is made 
in a piece of timber, which is to receive another piece 
called a tenon. 

MORTMAIN, or Alienation in Mortmain («• 
mortua manu)^ is an alienation of lands or tenements to 
any corporation, sole or aggregate, ecclesiastical or tem-^ ^ 
poral * : but these purchases having been chiefly 
by religious houses, in consequence whereof the lands™ 
became perpetually inherent in one dead hand, this 
hath occasioned the general appellation of mortmam to 
be applied to such alienations, and the religious booses 
themselves to be principally considered in forming tkt 
statutes of mortmain ; in deducing the history of which' 
statutes, it will be matter of curiosity to observe the 
preat address and subtle contrivance of the ecdesiastics, 
in eluding from time to time the laws in being, and the 
zeal with which successive parliaments have ponued 
5 theft 
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through all their finesses: how new remedies were 
still the parents of new evasions ; till the legislature at 
last, though with difficulty, hath obtained a decisive 
victory. 

By the common law any man might dispose of his 
lands to any other private man at his own discretion, 
especially when the feodal restraints of alienation were 
worn away. Yet in consequence of these it was al- 
ways, and is still necessary, for corporations to have a 
license of mortmain from the crown, to enable them to 
kebt. purchase lands : for as the king is the ultimate lord of 
every fee, he ought not, unless by his own consent, to 
lose his privilege of escheats and other feodal profits, 
by the vesting of lands in tenants that can never be at* 
tainted or die. And such licenses of mortmain seem to 
have been necessary among the Saxons above 6o years 
before the Norman conquest. But, besides this gene- 
ral license from the king as lord paramount of the king- 
dom, it was also requisite, whenever there Was a mesne 
or intermediate lord between the king and the alienor, 
to obtain his license also (Mpon the same feodal princi- 
ples) for the alienation oi the specific land. And if no 
such llcens*i Was obtained, the king or other lord might 
respectively enter on the land so alienated In mortmain, 
as a forfeaure. The necessity ol‘ this licence from the 
crown was acknowledged by the Constitutions of Cla- 
rendon, in respect of advowsons, which the monks al- 
ways greatly coveted, as being the groundwork of sub*- 
sequent appropriations* Yet such were the influence 
and ingenuity of the clergy, that (notwithstanding this 
fundamental priiiciple) we find that the largest and 
mo^t considerable donations of religious houses happen- 
ed within less than two centuries after the Conquest. 
And (when a license could not be obtained) their con- 
trivuioe to nave been this : That as the forfei- 
ture for such alienations accrued in the first place to the 
immediate lord of the fee, the tenant who meant td 
alienate first conveyed his lands to the religious house, 
and instantly took them back again to hold as tenant 
to the monastery : which kind of instantaneous seisin 
was probably held not to occa.slon any forfeiture : and 
then, by pretext of some other foi-feitui'e, surrender, or 
escheat the society entered into those lands in right of 
such their newly acquired signiory, as immediate lords 
of the fee. But when these donations began to grow 
numerous, it w’as observed that the feodal services, or- 
dained for the defence of the kineddm, w'ere every day 
visibly withdrawn; that the circulation of landed pro- 
perty from man to man began to stagnate : and that the 
lords were cuitailecl of th** fruits of their signories, their 
escheats, w.ii ddiips, reliefs, and the like: and there- 
fore, in order to prevent this, it was ordained by the 
second of King Henry Ill.’s great charters, and af- 
terwards by that printed in onr common statute books, 
th&t ail bUch atf< mpts should be void, and the land for* 
feited to the lord of the fee. 

But as tld^^ prohibition extended only to religious 
bouses, bisl.ops aed. sole corporations were not in- 

cluded therein; and tlio aggregate ecclesiastical bodies 
(who, Sir Kd-.vard C observes, in this were to be 
commended, tliai rjn y - ver had of their counsel the best 
learned men that they could get) found naany means 
to creep out of ibis ‘dt'J.r, by buying in lands that 
were / '01 bob! n of ili* inselves as lords of the fee, 
aaci tliLithy tvadif.^^ the forl. iturc ; or by taking long 



leases for years, which first introduced those extensivfe 
terms, for a thousand or more years, which are now so 
frequent in conveyances. This produced the statute 
efe rel/fi/bsfs, 7 Edw. 1 . 5 which provided, that no per- 
son, religious or other whatsoever, should buy, or sell, 
or receive under pretence of a gift, or term of years, or 
any other title whatsoever, nor should by any art or in- 
jreiiuity appropriate to himself, any lands or tenemeiUi 
in mortmain ; upon pain that the immediate lord of the 
fee, or, on bis default for one year, the lords para- 
mount, and in default of all of them, the king, might 
enter thereon as a forfeiture. 

This seemed to be a sufficient security against all 
alienations in mortmain : but as these statutes extend- 
ed only to gifts and conveyances between the parties, 
the religious houses now began tb set Up a fictitious 
title to the land, which it was intended they should 
liave, and to bring an action to recover it against the 
tenant ; who, by fraud and collusion, made no defence, 
and thereby judgment was given for the religious 
house, which then recovered the land by a sentence of 
law upon a supposed prior title. And thus they had tl.e 
honour of inventing those fictltioui adjudications of 
right, which are since become the great assurance of 
the kingdom, under the name of common recoveriefv 
But upon this the statute of Westmihster the second, 
13 Edw. I. c. 32. enacted, that in such cases a juiy 
shall try the true right of the demandants or plaintiflis 
to the land ^ and if the religious IiOuse or Corporation 
be found to have it, they shall still recover seisin; other- 
wise it shall be forfeited to the immediate lord of the 
fee, or else to the next lord, and finally to the king, 
upon the immediate or other lord’s default. And the 
like provision Way made by the succeeding chapter, in 
case the tenants set up crosses upon their lands (the 
badges of knights templars and hospitallers) in order to 
protect them from the feudal demands of their lords, 
by virtue of the privileges of those religious and mili- 
tary orders. And so careful Was this provident prince 
to prevent any future evasions, that when the statute 
of quia emptores, 18 Edw. I. abolished all sub-infeuda- 
tions, and gave liberty for all men to alienate their 
lands to be liold^^n of their next immediate lord, a pro- 
viso Was inserted that this should not extend to autho- 
rize any kind of alienation in mortmain. And when 
afterwards the method of obtaining the king’s license by 
Writ of ad qund diimnvm was marked out by the statute 
27 Edw. I. St. 2. it was farther provided by statute 
34 Edw. I. St. 3. that no such license should fie ef- 
fectual without the consent of the mesne or intermediate 
lords. 

Yet still it was (bund difficult to set bounds to ec- 
clesiastical ingenuity : for When they \vere driven out 
of all their former holds, they devised a new method 
of conveyance, by which the lands were granted, ndt 
to themselves directly, but to nominal feofiees to the 
use of the religious houses ; thus distinguishing be- 
tween the possession and the use, and receiving the ac- 
tual profits, while the seisin of the land remained in 
the nominal feoffee ; who Was held by the courts 
of equity (then under the direction of the clergy) to 
be bound in conscience to account to his cestuij qu6 
me for the rents and emoluments of the estate. And 
it is to these inventions that our practisers are indebt- 
ed for the introduction of uses and trusts, the founda*- 
3 1 2 tion 
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tioo of modern conveyancing. But finrortuuafely for 
the invtntori themselves, they did not long enjoy the 
advantage of their new device j for the statute 15 liich- 
ard II. c. 5. enacts, that the lands which had been so 
purchased to uses should be admortised by license from 
the cro%vn,«r else be sold to private persons^ and that, 
{'or the future, uses shall be subject to the statutes of 
mortmain, and forfeitable like the lands themselves. 
And whereas the statutes had been eluded by purclia* 
sing large tracts of land adjoining to churches, and con> 
Hccrating them by the name of churchyards^ such sub> 
tile imagination is also declared to be within the com- 
pass of the statutes of mortmain. And civil or^lay cor- 
porations, as well as ecclesiastical, are also declared to 
be within the mischief, and of course within the remedy 
provided by those salutary laws. And lastly, “As during 
the times of popery lands were frequently given to su- 
perstitious uses, though not to any corporate bodies^ 
or were made liable in the hands of heirs and devisees 
to the charge of obits, chantries, and the like, which 
were equally pernicious in a wclUgovemed state as ac- 
tual alienations in mortmain \ tlierefoie at the dawn of 
the Reformation, the statute 23 Hen. Vlll. c. 10. de- 
clares, that all future grants of lands for any of the 
purposes aforesaid, if granted for any longer term than 
20 years, shall be void. 

But, during all this time, it was in the power of the 
crown, by granting a license of mortmain, to remit 
the forfeiture, so far as related to its own- rights \ and 
to enable any spiritual or other corporation to purchase 
and bold auy lands or t^ements in perpetuity : which 
prerogative is declared and confirmed by the statute 
18 £dw. HI. St. 3. c. 3. But as doubts were conceived 
at the time of the Revolution how far such license was 
valid, since the king had no power to dispense with the 
statutes of mortmain by a clause of non obstante^ which 
was the usual course, though it seems to have been un- 
necessary *, and as, by the gradual declension of mesne 
signiories through the long operation of the statute of 
yiiia emptores^ the rights of intermediate lords were re- 
duced to a very small compass it was therefore pro- 
vided by the statute 7 & 8 AV. III. c. 37. that the 
crown for the future at its own discretion may grant li- 
censes to alienate or take in mortmain, of whomsoever 
the tenements may be faolden. , 

After the dissolution of monasteries under Hen. VIII. 
though the policy of the next popish successor affected 
to grant a security to the possessors of abbey lands, 
yet, in order to regain so much of them as either the 
/.cal or timidity of their owners might induce them to 
part with, the statutes of mortmain were suspended for 
20 years by the statute i & 2 P. & M. c. 8. and dur- 
ing that time any lands or tenements were allowed 
to be granted to any spiritual corporation without any 
license whatsoever. And long afterwards, for a much 
better purpose, the augmentation of poor livings, it 
was enacted by the statute 17 Car. II. c. 3. that ap- 
propriators may annex the great tithes^ to the vicarages, 
and that all benefices under lool. per annum may be 
augmented by the purchase of lands, without license 
of mortman in either case \ and the like provision hath 
been since made in favour of the governors of Queen 
Anne' bounty. It hath also been held, that the sta- 
tute 13 Hen. VIII, before -mentioned, did not extend 
to any thing but superstitious uses^ and that therefore 



a man may give lands for the maintcnacce of a school, Mfltntii, 
ah hospital, or any other charitable uses. But as it Momin 
was apprehended • from recent experience, that persons 
on their deathbeds might make large and improvident 
dispositions even for these good purposes, aud defeat 
the political ends of the statutes of morlmaiDj it is 
therefore enacted by the statute 9 Geo. 11. c. 36. that 
no lands or tenements, or money to lie laid out tbereoo, 
shall be given for or charged with any charitable uses 
whatsoever, unless by deed indented, executed in ibe 
presence of two witnesses 1 2 kalcnder months before ibe 
death of the donor, and enrolled in the court of chan- 
cery within six months after its execution (except 
stocks in the public funds, which nvay be tranblcrred 
within six months previous to the donor's death), and 
unless such gift be made to take effect immediately, 
and be without power of revocation \ and that all other 
gifts shall be void. The two uuiver'-ities, their collegcii, 
and their scholars upon the foundation of the colUged 
of Eton, W inthLSlcr, and \A estminstei , are cxcepud 
out of this act : but siicb exemption was granted with 
tbis proviso, that no college shall be at liberty to pur- 
chase more advowsons than are equal in nnniWr to one 
moiety of the fellows or students upon the re^peclive 
foundations. 

MORTUARY, in LaWy is a sort of ecclesiastical be- 
riot*, being a customary gift claimed by and dueto#Sce 
the minister in very many parishes on the death of hiafifliit 
parishioners. They seem originally to have been only 
a voluntary bequest to the churchy being intended, as 
Lyndewode informs us from a constitution of Archbi- 
shop Langham, as a kind of expiation and amends to 
the clergy for the pei*sonal tithes, and other ecclesias- 
tical duties, which the laity iu their life time might 
have neglected or forgotten to pay. For this purpose, 
after the lord's beriot or best good was taken out, the 
second best chattel was reserved to the cbuich as a 
mortuary. And therefore in the laws of King Canute, 
this mortuary is called soul-scot or bi/mboittm antmtt. 
And, in pursuance of the same principle, by the lavs 
of Venice, where no personal tithes have been paid da- 
ring the life of the party, they are paid at his death 
out of his merchandise, jewels, and other moveables. 

So also, by a similar policy in France, every mao that 
died without bequeathing a part of bis estate to the 
church, which was called dying without cof^cssion, iras 
formerly deprived of Christian burial 5 or, if be died 
intestate, the relations of the deceased, jointly with the 
bishop, named proper arbitrators to determine what he 
ought to have given to the cliurcb, io case be bad 
made a will. But the parliament, in 1409, redressed 
fhis grievance. 

It was anciently usual in England to bring the mtf- 
tuary to church along with the corpse when it caaae 
to he buried j and thence it is sometime.s called a corpse- 
present : a term which bespeaks it to have been once 
a volimtarv donation. However, in Bracton's time, so 
early as Henry III. we find it rivetted into an esta- 
blished custom ; in so much that the bequests of henots 
and mortuaries were held to be necessary ingredients in 
every testament of chattels. Imprimis uutem dchctqui- 
libcty qtti testamentum fecerity dominum suum dc meikn 
re quam hahuerii recognoscere ; ct posiea ecclesiam decMa 
meliore : the lord must have the best good left him as 
a herlot ^ and tlie church . the second best as a mor* 

tuary. 
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nary, tuary. Bat yet this custom was different In different 
' places : in quibusdam locis habet ecclesia melius animal 
de consueiudine ; in quibusdam secundum^ vel tertium 
melius; et in quibusdam nihil: et idea consideranda est 
consueludo lon\ This custom still varies in different 
places, not only as to the mortuary to be paid, but the 
person to whom it .is payable. In Wales a mortuary or 
corse present was due upon the death of every clergy- 
man to the bishop of the diocese ; till abolished, upon 
a recompense given to the bishop, by the statute, 12 
. Ann. St. 2 . c. $. And in the archdeaconry of Che- 
ster a custom also prevailed, that the bishop, who is 
also archdeacon, should have, at the death of every 
clergyman dying therein, his best horse or mare, bridle, 
saddle, and spurs j his best gown or cloak, hat, upper 
gaiinent under his gown, and tippet, and also his best 
signet* or ring. But by statute 28 Geo. II. c. 6. this 
mortuary is directed to cease, and the act has settled 
upon the bishop an equivalent in its room. The king’s 
claim to many goods, on the death of all prelates in 
England, seems to be of the same nature \ though Sir 
Edward Coke apprehends, that this is a duty upon 
death, and not a mortuary : a distinction which seems 
to be with<mt a difference. For not only the king’s 
ecclesiastical character, as supreme ordinary, hut also 
the species of the good claimed, which bear so near a 
resemblance to those in the archdeaconry of Chester, 
which was an acknowledged mortuary, puts the matter 
oat of dispute. I'lie king, according to the record 
vouched by Sir Edward C<^e, is entitled to six things^ 
the bishop’s best horse or palfrey, with his furniture j 
his cloak or gown, and tippet ^ his cup and cover ^ his 
bason and ewer *, his gold ring ^ and lastly, his muta 
cunum^ bis mew or kennel of bounds. 

ITiis variety of customs witli regard to mortuaries, 
giving frequently a handle to exactions on the one side, 
and frauds or expensive litigations on the other, it 
was thought proper by statute 21 Henry VITL c. 6. 
to reduce them to some kind of certainly. For this 
purpose it is enacted, that all mortuaries, or corse- 
presents to parsons of any parish, shall be taken in the 
following manner, unless where by custom less or none 
at all is due j viz. for every person who does not leave 
goods to the value of ten marks, nothing \ for every 
person who leaves goods to the value of ten marks and 
under 30 pounds, 3s. 4d. \ if above 30 pounds, and un- 
der 40 pounds, 6s. 8d. if above 40 pounds, of what 
value soever they may be, los, and no more. And no 
mortuary shall throughout the kingdom be paid for 
the death of any feme-covert \ nor for any child y nor 



for any one of full age, that is not a housekeeper ; nor Moriuacy 
for any wayfaring man y but such wayfaring man's nior- [] 
tuary shall be paid in the parish to which he belongs. 

And upon this statute stands the law of mortuaries to . ^ 

this day* 

MORUS, the Mulberry Tree, a ^enus of plants 
belonging to tbe moncecia class, and in the natural me- 
thod ranking under the C2d order, Scabi'idev. See Bo- 
tany Index. 

MOSA, in Ancient Geogf'aphy^ a river of Belgica, 
rising in Mount Vogesus on the borders of tbe Lingones, 
and which,* after receiving a part of tbe Rhine called 
VahaliSf" forms tbe island of the Batavi, and passes off 
into the sea, at the distance of 80 miles. Now called 
the Maese^ or Meuse ; rising in Champagne, on the 
borders of thh county of Burgundy, or Franche 
Compt6, at a village called Meuse ^ whence the appelU- 
tiop y and running north through Lorrain and Cham- 
pagne Into the Netherlands : it afterwards directs its 
course north-east and then west y and joining the Waal, 
runs to Dort, and falls into the German sea, a little be- 
low the Briel. 

MOS^ Pons, vo Ancient Geography^ supposed to be 
Maestricht, situated on tbe Maese. £. Loug. 3. 40. 

N. Lat. 50. 55. 

MOSAIC Law, or tbe Law of Mosks^ is the most 
ancient that we know of in the world, and is of three 
kinds y the moral Jaw, the ceremonial law, and the 
judicial law. The different manner in which each of 
these was delivered, may perhaps suggest to us a right 
idea of their different natures. Tlie moral law, or 
tea commandments, for iiistaocc, was delivered on the 
top of the mountain, in the face of the whole world, 
as being of universal influence, and obligatory on all 
mankind. Tlie ceremonial was received by Moses ia 
private in the tabernacle, as being of peculiar coocera,. 
belonging to the Jews only, and destined to r.ea<y> 
when the tabernacle was down, and the vail of tbe temple 
rent. As to the judicial law, it was neither so public- 
ly nor so audibly given as Uie moral law, nor yet so 
privately as the ceremonial y this kind of law h^ng of 
an indifferent nature, to be observed or not observed, 
as its rites suit with the place and government under 
which we live. The five books of Moses called the 
Pentateuch^ are frequently styled, by way of emphasis 
the Law, This was held by the Jews in such vene- 
ration, that they would not allow it to he laid uppa die 
bed of any sick person, lest it should he paUuted by 
touching toe dead. 



A TABLE or HARMONY of the MOSAIC LAW, digested into proper Heads, with 
References to the several Parts of the Pentateuch, where the respective Laws occur. 



Class I. Tbe Moral Law written on the two TaUee, centaming 
the Ten Commandments. 

The first table, which includes 
The first commandment 

The second commandment. 

The third commandment, 
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Tbe foartb commandment, • 

The second table includes 
The fifth commandment, 

The sixth commandment, - - ^ 

The seventh commandment, 

Tlie eighth commandment, 

The ninth commandment, 

The tenth commandment, 

The snm of both tables. 

Class 11. Tbe Ceremonial Law maj be fitljr reduced to the 
following heads, viz. 

Of the holy place, - - - 

Of the matter and structure of the tabernacle, 

Of tbe instruments of the same, viz. 

Tbe laver of brass, - 

llie altar of burnt ofTcring, - - - 

The altar of incense, - - . 

The candlestick of pure gold. 

The table of shew-brerid, . - - 

Of the priests and their vestments for glory and beauty, 

Of the choosing of the Levites, 

Of the priests office in general, 

Of their office in teaching, 

’ Of their office in blessing, - 

Of their office in offering \ which function largely spreading iU 
is divided into those heads, viz« 

What the sacrifice ought to he, 

Of the continual fire, ... 

Of the manner of the burnt offerings, 

■ I ^ the peace offerings, 

Of the manner of the sacrifices according to their several kinds, 
For sin committed through ignorance of tbe law, 

For sin committed through ignorauce of the fact, 

For sin committed wittingly, yet not through impiety, 

The special law of sacrifices for sin, 

Of things belonging to the sacrifices, 

Of the shew-bread, - - - 

Of the lamps, - - , - 

Of the sweet incense, - 

Of the use of ordinary oblations, whereof there were several k: 
observed by tbe priests, ... 

Of the consecration of the high priests and other priests, 

Of tbe consecration and office of tbe Levites, 

Of the dwelling of the Levites, ... 

Of tbe anointing the altar, and all tbe instruments of the ta 
hemacle, 

Of the continual daily sacrifices, 

Of tbe continual Sabbath day^s sacrifices, 

Of the solemn sacrifice for feast days, which were diversei and 
peculiar rites, distinguished into these, viz. 

Of trumpets, - . . . 

Of beginning of months, ... 

Of the three most solemn feasts in genera^ 

Of the feast of passover, » 

Of the feast of pentecost, . . 

Of the feast of tabernacles, - ^ . 

'Of tbe feast of blowing tbe trumpets, - ^ 
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ildttlc 

Uvir. 



Of the feast of expiation, 

Of the first fruits, - - 

Of tythcs, - . - 

Of fruits growing and not eaten of, 

Of the first bom, 

Of tiie sabbatical year. 

Of the year of jubilee. 

Of vows in general, 

What persons ought not to make vovri^ r 

"VNTiat things cannot be vowed. 

Of redemption of vows, 

Of the vows of the Nazarites, 

Of the laws proper for the priests, viz. 

Of pollutions. 

Of the high priest^s mourning, 

Of bis marria^, - 

Of the mourning of the ordinary priests, 

Of their marriage. 

Of their being forbidden the use of wine, &c. 

Of sanctified meats,. 

Of the office of the Levites, viz. 

Teaching, . - • 

Offering, - 

Other promiscuous ceremonial laws, viz* 

Of uncleanness in general, 

Of nncleanness in meats, viz. 

Of blood, - - Gen. ix. 

Offat, - ... 

Of dead carcases, ... 

Other meats, and diverse living, creatures, 
or uncleanness in the issue of seed and blood, 

In the dead bodies of men, 

In the leprosy, - . • 

Of circumcision, - - Gen. xvii. 

or the water ©r expiation. 

Of the mourning of the Israelites, 

Of mixtures, - - - 

Of their guments, and writing the law privately. 

Of young birds not to be taken with the dam, 

Of their paddle staves, 

CLAsa III. The Political Law, 

N. Bo The Magistrate is the keeper of the precepts of both 
Tables, and to have respect to human society j-^tberefore 
the Political laws of the Israelites are referred to both the 
Tables, and are to be reduced to the several precepts of the 
Moral Law* 

Laws referred to the first table, namely, 

1st, To the first and second commandments,'viz4 
Of idolaters and apostates, - — 

Of abolishing idolatry, 

Of diviners, and' false prophets,. 

Of covenants with other gods, . » 

2d, To the third commandment, vizk 
Of blasphemies, 

3d, To the fourth commandment, viz. 

Of breaking the Sabbatb, 

Pditical laws referred to the second table. 
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xsty To the fifth cbmmanclment, via. 

Of magistrates and their authority. 

Of the power of fathers, 

2d, To the sixth commandment, viz. 

Of capital punishments, 

Of wilful murder, - ^ - 

Of manslaughter unwittingly committed, 
fuge, - 

Of heinous injury, - 

Of punishments not capital, 

Of the law of war, 

3d, To the seventh commandment, viz. . 
Of unlawful marriages, 

Of fornication, - - 

Of whoredom, - - 

Of adultery and jealousy. 

Of copulation against nature. 

Of divorcements. 

Other matrimonial laws, 

4th, To the eighth commandment, viz. 

Of the punishment of thefts, 

Of sacrilege, - - - 

Of not injuring strangers. 

Of not defrauding hirelings. 

Of just weights, 

Of removing the land-mark. 

Of lost goods, - - 

Of strayed cattle, 

Of corrupted judgments. 

Of fire breaking out by chance. 

Of mansteialing, - 

Of the fugitive servant. 

Of gathering fruits. 

Of contracts, viz. . - - 

Borrowing, - . - 

Of the pledge. 

Of usury, 

‘Of selling, 

Of .the thing lent. 

Of a thing committed to be kept, ^ 

Of heirs, . - - 

5th, To the ninth commandment, viz. 

Of witnesses, - 

The establishing the political law. 

The establishing the divine law in general, 

From the dignity of the lawgiver. 

From the excellency of the laws, 

From the promises. 



From the 'threatenings, - • • 

MOSAIC, or Mosaic Work, an assemblage of 
Uttle pieces of glass, marble, precious stones, &c. of 
various colours, cut ‘e^uarc, and cemented on a ground 
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of stucco, in such a manner as to imitate the col^ 
and gradations of painting. The critics are divided 
as to the origin and reason of the nmine. Borne den^ 
4 
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« coivtiptioaof MI 50 V thitM; 

-y-Wof w k wa* oalM amng tkk Bgniiiiiii 

Scaliftff llamas k firoas tiM Gaeak fmr^ aad imaginasr 
tlie Hama was. gLws t» this soH o£ wiofks at baiag var^r 
fias sad iagaaioiiai NeliricMaia ia of sfNokw k was 
so called, bacaiwe ar tIttSa piUmrU ormakamtimr rmmak 

I. M^had of perkmiag meaaii) work of glass, k 
diit: Thaypswfade littk piacea of glass, of as bhhi|> 
fliinrsal aolmira aad siaas as pa os ibl a . 

New, in order to a^ly these seraral; pieces, aad owt 
of them to form a picture, they ia the first placa yre^ 
core a cartoon, or dasiga tn ha drawn ^ this is trails^, 
ferred to the grooad or plaster hy challuiDg- at ia paaat-i 
ing in firesoo. See Futoe. 

As this jdaster is to ba kid thidt on the w^ and 
thsiafose will continue firssh and soft a eonaidarahln 
tiiaa^ so thava nuiy be enough pnapaasd aS onantoaemn 
for as BMok work aa will tike up throe or fionr daya 

TIrb plaster is composed ef Ikm made ef hntd 
slo^ with hrick dast aery fine, gum tragncnolh, and 
whiten of aggt j when this plaalar has bm thus pre* 
pared and laid on the wall, and made the desiga of 
what is to be repreaeated, th^ taka out tbe little piecee 
ef glass wkb a pair ef plyers, and range them one after 
another, stiM keeping strictly to the Hght, shadow, dif< 
feranS teiala and eolonre represented in dasiga be« 
#Mo ; - p r e s si n g or ftatting them down with a ruler, 
which serves l^th to sink them within the grennd aod 
to render the snrface even. 

Thus, in a long time, and widi a ^yeat deal of la-* 
boor, they finish the work, which is still the more 
beaotiftil, as the pieces of glase are laoee unifsrm and 
ranged al an even height. 

omne of these pieces ef mosaic work are perlbniied 
with that exactness, that they appear as smooth aa a 
table of marbla, and as finished and nmaterly aa a painU 
ing in fresco ^ with this advantage, that they have a 
fine Inatiw, ai^ will last ages. 

The fin^ works of this kind that have remained till 
our time, and ihosa by whom tbe medems have retrieve 
ed the ai^ which was in a manner lost, are those in the 
church of St Agnes, formerly the temple of Bacchus, 
at Boose ; and some at Pisa, Flereace, and other otisca 
of Italy. Tbe miiet esteem^ among iho works of the 
modema are those of Joseph Pine and the Chevalier 
Loafrane, in the churdi of St Peter at Rome : there are 
aiao very goad ones at Venice. 

a. Tbe method of performing mosaic work of marble 
is this: Tbe ground ef mosaic works, wholly marble, 
is usually a massive marble either white or black. Qa 
this ground the design is cut with a chisel, after it has 
been Brat chalked. After it hat been cut of a consider* 
able depth, i. e. an inch or more, tbe cavities are filled 
op with inarbla of a proper coloor, first fashioned an. 
oordiiig to the design, and reduced to tbe thickness of 
tbe indentures with various instruments. To make ^ha 
piece thus inserted into the indentures cleave fast, whose 
several colows are to imitate those of tbe design, they 
use a stucco, composed of lime aod marble dust ; or a 
kind of nastioli, which is prepared by each woikman, 
after a d^erent manner peculiar to himself. The 
fignree being marked out, the painter oracnlptor him* 
self drawn with a pencil the colours of the figures not 
deteraiaed by the ground, and in the same manner 
makes strokes or hatebiogs in the plate where shadews 
Voi^ XIV. Part IL t 



ane taka; and after ba has e ngm u aa witk the 
all the stjskea lhus.dffawn^ ha fitUatham up with a. black ' 
mnaiiah,, caaifosad partly of Burgundy pftah ponred oa 
h^.; takiag off afikwwai^ whM is suparfluons with a 
piece of soft stone or brick, which, tagetfaer with watet/ 
and baa tan oaamnlv takes away the mastieh^ polishes the 
marfaie, and renders the whek so even that one weald 
tmagioe.il only oonaiitedref one piece. Thia ia tbe kiod 
of nnwaic work that is seen in the church, of the IntaUda 
at Fhats^ and the fine, chapel at Venmille«s with which 
soma tatire apartments of that palaae are tocarusSaled. 

3. Aa fisT mosaic work of pveaioua ttaaes, other and 
finw instruoienta are requiisd than those used ia machlo ^ 
as drills^ wheels, Smu wmd b]r lap idsaiea and eagcsvecs 
aa ntsao. As none huh the rieb^ marhks and stones 
antsr due werk, te make them the fimther^ they 
are sawn into the thiawest leaves iauginahk, acanoely 
amsaeding half a lane in tkiekiiass ^ the hkiak to he.sawii 
is fimtenad firmly with caada a» the hanoh^ and only 
naiaad. a kttb on # pSaee of wood, owe oa two inches 
kigb. Two iron pina, wbMi asa on one side the block, 
ai^ which serve to fiasten it, are pnt inte a vice cam* 
trived for the purpose ; and with a kind of saw’/ or bow, 
made of a fine brass wire, bant oa apiece of spongy 
wood, together with emery steeped in watetv the leaf 
ia padi^ly fashioned by frUowiag the stroke of thw 
desiga made an paper, and glued aw the piaee^ 'Whew 
there are pieces enough, fiistaned te. frnn an antiru 
fiower, or some other part of the dtsigu, they an. api 
pked to the ground. 

The ground whieh snorts thia sm B es e . work is n»i 
nally of freestono. Tho matter with which, the stones 
are joined together b a mastioh, or kind of stuoco, laid 
very thin on the leaves as they are fashioned ^ and this 
being done, the leaves are applied with plyeiw. 

If any contour, or sido of a leaf, be not either squared 
or rounded sufficiently, so as to fit the place exactlyr 
into whiob it is te be insefted, when k is too large, U ia 
te he brought down with a brssa file or rasp } aod if it 
he too Iktle, k ia nnuMiged witk a dnU and otiwr insiru-i 
ments used by lapidaries. 

Mosaic moA. oS marble it used ia large works, as io 
pavements of churchea apd palaces ; and in the incrusi 
tatioo and ^Meociag of the walk of the same edifices. 

As for that of preeteoa stones, k is only used in small 
works, as omaaewta lot alwur pieces, tables far lidi 
cabinets, precious stones being 10 very dear. 

4. Manner of peribiwiing mosaic work of gypmm* 
Of this stone cakiaed in a kiln, beaten in a mortar and 
sifted, tbe French warkmen make a sort of artificial 
marbles, imitating preoioiis stones j and of these they 
conqKWe a kind of mosaic work, which does net come 
far short either of the dumbleness or the vivacity of tho 
natural stones \ and which besides has this advantage 
that k admits of contkiaed pieces er paintings of entire 
compartraeDts without any viaihle joining. 

Some make the grooad of plaster of Iws, others of 
freestone. If it be of plaster of Paris, they spread it 
in a wooden frame, of ike length and breadth of the 
work intended, anil in thiekness about an inch and a 
halfi Tbm frame is so ceatrived, that the tenons being 
only joined to the inoitises by single pins, they may bo 
^en asoodor, and tho fiamo bo dismountod when the 
plaster is dry. The firamo is covered eo one side with 
a tireqg lintw oktli, nailod^alh senad^ whioii 
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placed liorizMitaUy with the linen at the bottom^ is 
^ filled with plaster passed throagfa a wide siere. When 
the plaster is half dry, the firam is set ap perpendicti- 
lari j, and left till it is quite dry j then it is taken oot^ 

%j taking the frame to pieces. 

In this mosaic, the ground is the most important 
pait. Now in or^r to the preparation of this sifted 
gypsum, which is to be appfied on this ground, it is 
dissolved and boiled in the best English glue, and mixed 
with the colour that it is to be of ; then t^ whole is 
worked op into the usual consistence of plaster, and then 
taken and spread on the ground five or six inches thick. 

If the work be such, as that moulding are required, 
tb^ are formed with gouges and other instruments. 

It is on this plaster, thus coloured like marble or 
precioos stone, and*wbich is to serve as a ground to a 
work,- either of lapis, agate, alabaster, or the like, 
that the design to be represented is ^wn: having 
been first pounced or chalked. To hollow or impress 
the design, they use the same instruments that sculptors 
do the ground whereon they are to work not ^ing 
meih less hard than the marble itself. The cavities 
being thus made in the ground, are filled with tlie 
same gypsum boiled in glue, only differently coloured, 
and thus are the different colours of the original repre- 
sented. In order that the necessary colours and teiuts 
may be ready at hand, the quantities of the gypsum 
are tempered with the severd colours in pots. After 
the design has been thus filled and rendered visible, by 
half polishing it with brick and soft stone, they go over 
it again, cutting such plates as are either to be weaker 
or more shadowed, and filling them with gypsam^ 
which work they repeat till all the colours being added 
one after the other, represent the original to the life. 
*When the work is finished, they scour it with soft stone, 
sand, and water } after that with a pumica stone ; and 
in the last place polish it with a wooden mullet and 
emery.^ Lastly, they give it a lustre, by smearing it 
over with oi4 and rubbing it a long time with the palm 
of the band, which gives it a lustre nowise inlenor to 
that of natural marble. 

5. In Clavigero^s history of Mexico is described a 
curious kind of mosaic work, made by the ancient 
Mexicans of the most delicate and beautiful feathert of 
bifd»k They raised for this purpose various species of 
burds of fine plumage with which that country abounds, 
not only in the palaces of the king, where ^ere were 
all sorts of animals, hut likewise in private houses ^ 
and at certain seasons they carried off their feathers 
to make use of them on this kind of work, or to 
sell them at market. They set a high value on the 
feathers of those wonderful little birds which they 
eaH and the Spaniards on ac- 

ooont of the sooKallness, the fineness, and the varieoa 
colours of them* In these and other beaudfiil birds, 
nature supplied them with all the colours wfakb art 
can produce, and also some which art cannot imitate. 
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until he fimnd one which g^e his pttt dot 
ideal perfection proposed to be attained, nbea tbs li«i» 
part which each artist undertook was done, they as- 
sembled again to form the entire image from 
If any part was accidentally the least deranged, it ms 
wrought again until it was perfectly fimsl^d. They 
laid hold of the feathers with small piacheis, that they 
might not do them the least injury, and pasted then 
on the cloth with taurnktii^ or some other glutiaous mat- 
ter \ then they united all the parts upon a little table, 
or a plate of copper, and flattened them softly until they 
left the surface of the image so equal and’ssoooth that 
it speared to be the work of a pencil. 

Ibese were the images so much celebrated by the 
Spaniards and other European nations. Whoever be- 
held them was at a loss whether he ought to hate 
praised most the life and beauty ot the natural oolosrs, 
or the dexterity of the artist aod the ingenisus dis|o- 
sition of art. ^ These images (says Acosu) are dcsn- 
vedly admired \ for it is wonderful hew it was possible, 
with the feathers of birds, to execute \rotks so fine and 
so equal, that they appear the performance of the pen- 
cil $ and, what neither the pencil nor the colours ia 
pointing can effect, they have, when viewed fim a 
side, an appearance so beautiful, so lively, and aotmaU 
ed, that they give delight to the sight. Some Indiaai, 
who are able artists, copy whatever is painted with a 
pencil so perfectly with plumag^ that they rival tbs 
best painters of Spain.*^ These works of featheis vets 
even so highly esteemed by the Mexicans as to be va- 
lued more than gold* Cortes, Bernal Diaz, CSomaia, 
Torquemada, and all the other historians who saw them, 
were at a loss for expressions sufficient to praise their 
perfection. Several works of this kind, oor 



says, are still preserved in the museums of Eunpe, 



and many in Mexico j but few, he apprehends, beloig 
to the 16th century, and still fewer, if any, are of tbsae 
made before the conquest. The mosaic weiks aha 
which the Mexicans made of broken shells were ex- 
tremely carious: this art is still practised in Goati m a k i 
MOSAMBIQUE, a king^m of Africa, lyisg 
south of Quiloa, and taking its name from t^ chief 
town, which is situated on an island, at the month of 
a river of the same name, in 15 deg. S. Lat. The 
island is 30 miles in circumference, and very popolooa 
llioagh the air is said to be very hot, and the soil ia 
general dry, sandy, and barren ; yet they have most 
ef the tropical frui^ with black cattle, hogs, and 
sheep. There is a kind of fowl here, both the feathers 
and flesh of which are black, insomuch that, when they 
are boiled, the broth looks like ink ^ and yet their 
flesh is very delicate and good food. The towo of 
Mosambiqiie is regidarly fertified, and has a good har- 
bour, defended by a citadel, with several churches and 
monasteries* The Portuguese shipping to nd fiom 
India touch here fee refreshmento. As the islsad a- 
boonds in cattle, the Portuguese slaughter and sak sp 



At the undertaking of every mosaic work several ar» a great deal of boef, which they afterwards scad is 
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tisto assembled : After having agreed upon a design, 
aod takeV their measures and propoitioos, each artist 
charged himself with the execution of a certain part 
of the image, and exerted himself so diligently in it, 
with such patience and application, that he firequently 
spMt a whole day in adjusting a feather $ first trying 
oaci tbdi another, viewing it sometuaei Me way, then 



the Brazils, or sell to the European shipping* 
also baiter European goods with the natives fix gsM» 
elephants teeth, and slaves. These is another ts«% 
called AlangaUif situated also on an island, and gam- 
soned by the Portuguese, being their chief amgazme 
for European goods. The gold they receive 
aatiYe. ia found near the auniue of m earth, or io tk 
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ITosaiii- ^ rivers j no gold mines^ or at least very few, be- 
biqoe ing tt present wrought in Africa, 
n MOSCHION, the name of four dlficrent writers, 
tfoi cow. ^lioge compositions, character, and native plfu^e, are 
"^'^^^nnknown. Some friigments of their writings remain, 
eome few verses, and a treatise De mulierum affcctibus^ 
MQSCHUS, a Grecian poet of antiquity, usually 
»coapIed with Bion \ and they were both of them co* 
ftemporaries with Theocritus. In the time of the latter 
Grecians, all the ancient idyllium^ were collected 
rand attri^ted to Theocritus ^ but the claims of Mos- 
.chos and Bion have been admitted to some few little 
pieces ; and this is sufficient to make us inquisitive 
.about their characters and story ^ yet all that can be 
JuiQwn about them must be collect^ from their own 
remains. Moschus, by composing' (ds delicate ele^ 
on Bion, has nven the best memorials of Bion*s life. 
See'BiOK. Moschus and Theocritus have by some 
critics been supposed the same person % but there are 
irrefriigable evidences against it : others will have him 
as well as Bion to have lived later than Theocritus, 
upon the authority of Suidas : while others again sup- 
pose him to have been the scholar of Bion, and pro- 
bably his successor in governing the poetic school \ 
ariiich, 'from the elegy of Motchns, does not seem un- 
dihdy. Their remains are to be found in all the edi- 
tions of the Poe to: Mimres, 

Moschus, a genus of quadrupeds, of the order of pe- 
con, having no horns. See Mammalia Index. 

MOSCOW, the chief province of the empire of 
Russia, deriving its name the river Muscova, or 
Moskva, on which the capital is situated* It was from 
•this duchy that the czars of old took the title of dukes 
if Musco^. The province is bounded on the north 
by the duchies of Twere, Rostow, Susdal, and Wo- 
. burner; on the south by Rezan, from which it is se- 
.parated by the river Occa y on the east by the princi- 
4Mdity of Cachine, and the sainejriver Occa parting it 
from Nisi-Novogorod y .and on, the west by the duchies 
of Rzeva, Bielar and Smolensko. It e^ctends.about 1 50 
miles in length, by 100 in breadth, and contains tyiSpyOOO 
inhabitants on a surface of 10,000 square miles. It is 
watered ^ the Moskva, Occa, and Clesma, which faU 
into the Wolga : nevertheless, the soil is not very fer- 
lile. The air, though sliarp, is salubrious; and this 
'Consideration, with the ^vantage of its being situated 
in the midst of the best provinces in the empire, in- 
duced the czars to make k their chief residence. In 
the western part of Moscow is a large forest, from 
.whence flows the celebrated driver Dnieper, or Borys- 
ibenes, which, traversing the duc^ of SmolenskOf winds 
in a serpentine course to Ukraine, Lithuania, and Poland. 

Moscow, the capital of the above province, and till 
the beginning of the last century metropolis of 
all Ru^a, is situated in a spacious plain on the banks 
of the river Moskva. £. Long. 37. 31. N. LaU 55. 45. 
The Russian antiquaries difier considerably in their opi- 
nions concerning the. first foundation of Moseqw ; the 
following relation, MrCoxesays, is generally esteemed 
by the best authors the most probgble account. 

,Kiof was the metropolis, when George son of Vla- 
dimir Monomaka ascended in 1 1 54 the Russian throne* 
That monarch, bbing insulted in a progress through 
his dominions by a rich and powerful nobleman named 
Btephen Kntchko, put him to death, and confiscated 



his domains, which consisted of the lands now ocen- 
pied by the city of Moscow and the adjacent terri- 
tory. Pleased with the situation of the ground lying 
at the conflux of the Moskva and Neglina, he laid the 
foundation of a new town, which he called Moskva 
from the river of that name. Upon the demise of 
George, the new town was not neglected by his soa 
Andrew, who transferred the seat of empire from 
Kio( to Vladimir ; but it fell into such decay under 
his immediate successors, that when Daniel, son of 
Alexander Nevski, received, in the division of the em^ 
pire, the duchy of Musco\y as his portion, and fixed 
his residence upon the conflux of the Moskva and Ne- 
glina, be may be said to have new founded the towiv 
The spot now occupied by the Kremlin was at that 
time overspread with a tirick wood and a morass, in 
jthe midst whereof was a small island containing a single 
wooden hut. . Upon this part Daniel constructed 
churches and monasteries, and various buildings, and 
enclosed it with wooden fortificatiems : he first assumed 
the title of duke of Moscow ; and was so attached to 
this sitnation, that when in 1^04 he succeeded his 
brother Andrew Alexandrovich in the grent duchy of 
Vladimir, he did not remove his court to Vladimir, 
but continued his residence at Moscow, which then be- 
xame the capital of the Russiap dominions. His suc- 
cessors followed his example ; among whom his son 
Ivan considerably enlarged the new metropolis, and in 
1367 hk mndson Demetrius Jvanovitch Donskl sur- 
rounded w Kremlin with a brick wall. These new. 
fortifications, however, were not strong enough to pre- 
vent Tamerl^e in 1382, from taking the town after a 
short siege. Being soon evacuated by that desuUory 
conqueror, it again came into the possesaion of the 
Russians ; but was frequently invaded and occupied 
by the Tartars, who in the iqth and 15th centuries 
overran the gr^test part of Russia, and who evem 
maintained a garrison in Moscow until they were finally 
expelled hj Ivan Vassilievitch J. To him Mpscow ip 
indebted tor its principal splendour, and under him k 
became the principal, and most considerable city of the 
.Russian empire. 

Moscow continued the. metropolis of Russia until the 
Jie^inning.of ^ i8tb century, when, .to the great dis- 
satisfaction .qf the noWlity, butwith great {^vantage 
probably to the stgtey the spat of empire was transferred 
io Pet^rsburgb. 

Notwithstanding the ]uredilection which Peter con- 
ceived for Petersburg, in which all the succeeding 
sovereigns excepting Ppter the II. have fixed their re- 
sidence, Moseqw, according to Mr Coxe, is still the 
most populous city of the Russian empire. Here the 
chief nobles .who do not belong to the court reside : 
they here support a large number of retainers ; they 
love to gratify tbeir.taste for a ruder and more expen- 
sive magnificence in the ancient style of feudal grandeur ; 
and are not, as at Petersburgh, eclipsed by the superior 
gplendour of the court. 

Moscow, before its destinction in 1812, was repre* 
seated as the largest town in Europe ; its circumference 
^ithln the. rampart, which encloses the suburbs, being 
exactly 39-yersts or 26 miles ; bat it was built in so 
f^ggll^ <uid disjointed a manner, that its population 
in no degroe.con*es^nded to its extent. According to 
a:Compotatioa| which Mr Coze says may be depended 
3 K 2 upon. 
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Upon, Moscow cootains within the rampaits 250,000 
souls, and in the adjacent villages 50,000. The ground 
is about 1 730 feet above the level of the sea,' which 
renders the atmosphere rather cold. The streets of 
Moscow are in general exceedingly long and bread ; 
some of them are paved ^ others, particularly those in 
the SBbnrbs, are formed whh Wwi^s of trees, or are 
boarded with planks like the floor of a room^; yrretcbed 
hovels are blended with large palaces 5 cottages of one 
story stand next to the most superb and stately man* 
sions. Many brick structures are covered with wooden 
tops ^ some of the wooden houses are painted ; others 
have iron doors and roo^. 'Nomereus churches present 
themselves in every quaater, bnilt in a peeidiar style of 
architectere ; some with domes of copper, others of tin, 
or patiWed green, and many roofed with wood. In 
a word, some parts of this vast city have the look of a 
sequestered d^rt, other quarters of a populous town ; 
come of a contemptible village, others of a great capital. 

Moscow may be considered as a town btaiH open the 
Asiatic model, but gradually becoming more and nmre 
European, and exhibiting in its present state a motley 
mixture of discordant architecture. It is dktiibuted 
into the following divisions. 1. The Kremlin. This 
Stands in the central and highest part ef the city ; is of 
a triangular fsrm, and ab^ two miles in circumfe- 
rence : and is surrounded by high walls of stone and 
hrick 5 which were constructed in the year 149^, tin- 
der the reign of Ivan Vassilievitch I. It contains the 
ancient palace of the czars, several churches, two 
convents, the patriarchal palace, the arsenal now in 
ruins, and one private boo^, which bekmged to Boris 
Codunof before he was raised to the throne. 2. Khl- 
taigorod, or the Chinese town, is enclosed on one side 
by that wall of the Kremlin which runs from the 
Moskva to the Neglina^ and on the other side by a 
brick wall of inferior height. It is much larger than 
the Kremlin, and contains the university, tlie printing- 
bonse and many other public buildings, and all the 
tradesmen’s shops. The edifices arc mostly stuccoed or 
white- washed, and it has the only street in Moscow in 
which the houses stand close to one another without 
any intervals between them. 3, The Bielgorod, or 
White Town, which runs quite round the two pre- 
ceding divisions, is supposed to derive its name from 
■a white wall with which it was formerly enclosed, and 
of which some remains are still to be seen. 4. Sem- 
lainogorod, which environs all the three other qnarters, 
takes its denomination from a circular rampart of earth 
with which it is encompassed. These two last mention- 
ed divisions exhibit a grotesque groupe ofebnrehes, con- 
vents, palaces, brick and wooden houses, and mean ho- 
vels, in no degree superior to peasants cottages. 5. The 
Bloboda, or suburbs, form a vast exterior circle round all 
ibe parts already described, and arc invested with a h>w 
varapart and ditch. These suburbs contain, beside bnild- 
ings of all kinds and denominations, ^om fields, much 
open pasture, and some small lakes, which give rise to 
the Neg(lrfia. The river Moskva^ from which the city 
takes its name, flows through it in a winding channel ^ 
but excepting in spring is only navigable for rafts. It 
receives the Yausa in the Semlatnogorod, and tiie Ne- 
glina at the western extremity of the KrentHn 5 the beds 
of both these last-mentioned rivnlcftB are in stUDmer lit- 
tle better *dian dry channels. 



The places cf divine worship at Moscow are excetd- Morw. 
ingly numerous ^ including chapels, they amount to aW 
1000 : there are 4B4 public oburriics, of which 199 are 
of brick ; and the others of wOod ^ the former are com- 
monly stuccoed or white-washed, ibo krtter painted of a 
red colour. The roost anoienrt churches of Mescow are 
generally sqnare huildtngs, with a cupola and four small 
domes, some whereof are of copper or iron gilt ^ otkerH 
Cf tin, either plain or painted green. These Gopohu 
fmd domes are for the most part omainented with ct o s w b 
OB iwined with thki diains or wires. The ehuroh of the 
Holy Trinity, sometimes called the chorob ef Jer■8ale■^ 
whii^ stands in the Khitaigered, close to the gate lead- 
ing into the Kremlin, has a kind of high steeple and 
mie or ten domes: it was built in the reign ef Ivan Vas- 
sihevitch II. The inride ctf the churches is mostly cora- 
peeed of three parts : that caHed by the Giveks 
by tbe Russians trapeza *, tke body } and the saoctitarj 
or shrine. Over the doer of each church is the portrait 
of the saint to whom it is dedicated, to which com- 
mon people pay their homage as they pm along, by ta- 
king off riieir hats, crossing themselves, and occastontlly 
tonching the ground with their heads. Hie bells, wliicii 
form no^ inconsiderable part of public worship in thh 
country, as tbe length or shortness of ^ir peals ascer- 
tains the greater or lesser sanctity of the day, are bung 
in belfrys detached from the church : they do not swing 
like OOT bells } but are fixed immoveably to tbe beams, 
and are rung by a rope tied to the clapper and pidkd 
sidewise. Some of these hells are of a stupendoor sbe ) 
one in the tower ef St Ivan’s church weighs 3551 Rus- 
sian poods, or 127,636 English pounds. It has alwiys 
been esteemed a meritorious act of roligton to present a 
church with bells ; and the piety of the donor has been 
measured by their magnitude. According to this msk 
of estimation, Boris G^unof, wlie gave a Mlof 266,000 
]ponnds to the cathedral of Moscow, was tbe most pitas 
sovereign of Russia, until he was surpassed by the eni- 
press Anne, at whose expence a bell was cast weighing 
432,000 pounds, and which exceeded in Ingness every 
befl in the known worid. Tbe height of this enomoos 
hell is 19 feet, its circumference at tbe bottom 21 ysrdi 
1 1 Inch^ ^ its greatest thickness 23 mebes. The hem 
to which this vast machine was fn^ened being accito* 
tally burnt, the bell fell down, and a fragment was bro- 
ken off towards the bottom, which left an aperture huge 
enough to admit two persons abreast without stocking. j 
The palace, inhabited by tbe ancient czars, stands tt | 
the extremity of the Kremtin. Part of thk palace is old, 
and remains in tbe same state ta which it was built mi- 
der Ivan VasriKevitch I. Tbe remainder has bceo suc- 
cessively added at different intervals, without any pkn, 
and in various styles of arehikectere, which has prodiiced i 
a motley pile of building, remarkable for nothing bat | 
the incongruity of the several structures. The top u 
fbickly set with numerous little gilded spires and glsbes; 
and a large portion of the front is decorated with am» 

of aH tbe provinces which compose tbe Ruerian empire. 

The apartments are in general exceedingly small, ex- 
cepting one ringle room called the council chamber, is 
which tbe ancient czars used to give audience tofixeign 
arnbassadors, and whidh has been repeatedly described 
hy several English travefWcrs who visited Moscow briwe 
the imperial reridence was transferred to Potersbmgli- | 
Tbe room is large and vaulted, and has tn the ceatieaB 
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Kow. enormous pillar of stone wbtch supports tbe ceiling. In 
this palace Peter the Oreat came into tbe world, in the 
year 167 2. In that part called the treasury are deposited 
tbe crown, jewels, and royal robes, used at the corona- 
tion of the sovereign, besides several curiosities relative 
to die liktory of country. Of the great number of 
churches contained in this city, two in particular, name- 
K, that of St Michael and that of the Assumption of the 
Virgin Mary, are remarkable *, the one for being tbe 
place where the sovereigns of Russia were forme^ in- 
terred, and the other where they are crowned. These 
edihces, which are situated in the Kremlin, are both in 
the same style of architecture ; and their exterior form, 
though modelled according to tbe ancient style of tbe 
country, b not ahsolately inele^rent. In tbe cathedral 
of St Michael,^ which contains the tombs of the Rnssian 
sovereigns, die bodies are not, as with us deposited in 
vaults, or beneath the pavement, but are entombed in 
raised sepulchres, mostly of brick, in the shape of a 
cxiffin, and about two feet in height. 

The cathedral of tbe Assumption of the Virgin Mary, 
which has long been appropriated to tbe coronation of 
the Russian sovereigns, is the most splendid and magni- 
ficent in Moscow. *^e screen b in many parts covered 
with plates of solid silver and gold ricmiy worked. From 
the centre of the roof hangs an enormous chandelier of 
m^kasy silver, weighing 2940 pounds : it was made in 
£nguind, and was a present from Morosof, prime mini- 
ster and favourite of Alexey Micbaelovttch. The sacred 
utensiband episcopal vestments are extraordinarily rich, 
but the taste of the workmanship is in neneral rude, and 
by no means equal to tbe materials. Many of the paint- 
ings which cover the inside walls are of a colossal size: 
some are very ancient, and were executed so early as in 
tbe latter end of the i cth centory. it contains, amongst 
the rest a head of tbe Virgin, supposed to liave been de- 
lineated by St Luke, and greatly celebrated in this coun- 
try for its sanctity and the power of working miracles. 

The place in the Khhaigorod, where the public ar- 
chives are deposited, b a strong brick building, contain- 
ing several vaulted apartments with iron floors. These 
arebivos, consbtingof a numerous collection of state pa- 
pers, were crowded into boxes and thrown aside like com- 
mon lumber, until the empress Catharine ordered them 
to be revised and arranged. In conformity to this man- 
date, Mr Muller has dbposed them in chronological or- 
der with such perfect regularity, that any single docu- 
ment may be inspected with little trouble. 

The university of Moscow, all situated in the Khitai- 
gored, was founded, at the instance of Count Shuvalnf, 
by the empress Elizabeth, for 600 students ^ who are 
clothed, boarded, and instructed, at the expence of 
the crown. Besides thb institution, there are two 
gymnasia or seminaries for tbe education of youth, en- 
dowed abo by Elizabeth ; in which are taught, by 
twenty-three professors, divinity, classics, philosophy, 
the Gfreek, Latin, Russian, Geraan, French, Italian, 
And Tartar languages ; history, geography, matfaema- 
tiesy architecture, fortification, artillery, algebra, draw 
ing and painting, music, fencing, dancing, reading and 
writing. 

Aloscow is the centre of the inland commerce of 
Russia, and particclaijy connects the trade between 
yinrope and Siberia, liie onl^^ uavi^tion to this city 
is formed by the Moskva, vditch fallmg into the Occa 



near Columna, communicates by means of that river Meteow. 
with the Volga. But as the Moskva b only navigable ^ ‘ 

in spring upon tbe melting of the snows, tbe principal 
merchandise b conveyed to and from Moscow upon 
sledges in winter. I'be whole of the retail trade is car- 
ried on in tbe Khitaigorod^ where according to a cus- 
tom common in Russia, as well as in most kingdoms of 
tbe East, all the shops are collected together in one spot, 
llie |dace b like a kind of fair, consisting of many rows 
of low brick buildings ; tbe intervals between tb^ re- 
sembling alleys, lliese shops or booths occupy a con- 
siderable space they do not, as with us, make part of 
the houses inhabited by tbe tradesmen, but are quite de- 
tached from their dwellings, which for tbe most part are 
at some distance in another quarter of tlie town. Tbe 
tradesman comes to his sh^ in tbe morning, remains 
there all day, and returns home to hb family, in tbe af- 
ternoon. Every trade has its separate department *, and 
they who sell tbe same goods have booths adjoining to 
each other. Furs and skins form tbe most coasidei^le 
article of commerce in Moscow ^ and the shops which 
vend those commodities occupy several streets. 

Amongst tbe curiosities of Moseew, the market for 
tl^e sale of houses is not the least remarkable. It is 
held in a large open space in one of the suburbs *, and 
exhibits a great variety of ready-made bouses, thickly 
strewed upon the ground. The purchaser who wants 
a dw^ing, repairs to thb spot, mentions iht uomber 
of rooms ^ requires, examines the different tkahen, 
which are regularly numbered, and bargains f&r that 
which suits him. The house is sometimes paid for 
on the spot, and taken away by tbe purcharerj or 
sometimes the vender contracts to transport and erect k 
upon the place where it is designed to stand. It may 
appear incredible to assert, that a dwelling may be tlius 
bought, Amoved, raised and inhabited, wkhki the space 
of a week •, but we shall conceive it practicable by con- 
sidering that these ready-made bouses are in goneial 
merely collections of trunks of trees tenoned and mor- 
tised at each extremity into one another, so that nothing 
more is required than tbe labour of transporting and ad- 
justing them. But this summary mode df bailding b 
not always peculiar to the meaner hovels ^ as wooden 
structures of very large dimensions and handsome appear- 
ance are occasionally feraied in Russia with an expedi- 
tion almost inconceivable to tbe kibabitants of other 
countries. A remarkaUe instance of this dispatch was 
di^ayed the last time the empress came to Moscow. 

Her majesty proposed to reside in the mansion of Prkioe 
Galitzin, which is esteemed tbe cooipletest edihee ki thii^ 
city ; but as it was not sufficiently spacious fer her re- 
ception, a temporary addition of wood, larger than the 
oHgina] house, and oontaining a magnificeiit snke of a- 
partments, was begun and finished within the space of six 
weeks. Tliis meteor-ldee fabric was 00 handsome and 
commodious, that the materials which were taken down 
at her majesty’s ^^^parture, were to be re-oonstmoled asa 
kind of imperial villa upon an eminence near tbe city. 

Mr Coxe mentions an admirable polioe hi this city fer 
preventing riots, or for stopping the concourse of people 
in case of fires, which are very frequent and violent in 
those parts, where the houses are mostly of wood, and 
the streets are laid with timber. At the entrance of 
each atreet there is a chevaux-de-frize gate, one end 
whereof toxns upon a pivot, and tibc other rolls upon a 

wheel > 
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Momow. wheel ; near it is a eentry box in which a man is occa* 
■— f aionally stationed. In tiroes of riot or fire the ceniinel 
shuts the gate^ and all passage is immediately stopped. 

Among the public institutions of Moscow, the most 
remarkable is the Foundling Hospital, endowed in 1764 
by the empress Catharine, and supported by voluntary 
contributions and legacies, and other charitable gifts* 
In order to encourage donations, her majesty granted to 
all benefactors some valuable privileges, and a certain 
de^e of rank in proportion to the extent of their libe- 
rality. Among the principal contributors must be men- 
tioned a private mercliant named Dimidqf, a person of 
great wealth, who has expended in favour of this chari- 
ty above ioo,oca1. The bospital| which is situated in 
a very airy part of the town upon a gentle ascent near 
the river Moskva, is an immense pile of building of a 
•i|uadrangular shape, part of which was only finished 
-svlien Mr Coxe (whose account we are transcribing) was 
.at Moscow. It contained, at that time, three thousand 
foundlings ^ and, when the whole is completed, will re- 
ceive eight thousand. The children are brought to the 
porter^s lodge, and admitted without any recommenda- 
tion. The rooms are lofty and large ^ the dormitories, 
which are separate from the work rooms, are very airy, 
and the beds are not crowded : each foundling, even 
each infant, has a separate bed. The childreu remain 
rtwo years in the nursery, when they are admitted into 
•the lowest class ; the boys and girls continue together 
until they are seven years of ag^, at which time they are 
-separated. They all learn to read, write, and cast ac- 
•■counts. The hoys are taught to knit j they occasionally 
•car 4 hemp, flax, and wool, and work in the different 
manufactures. The girls learn to knit, net, and all 
kinds of needle work ^ they spin and weave lace ; they 
. are employed in cookery, baking, and bouse work of all 
sorts. At the age of fourteen the foundlings enter into 
the first class, when they have liberty of choasing 
any particular branch of trade ^ and for this purpose 
.there are different species of manufactures established 
in the hospital, of which the principal are embroidery, 
silk stocking, ribbands, lace, gloves, buttons, and cabi- 
net work. A separate room is appropriated to each trade. 
Some boys and girls are instructed in the French and 
.German languages, and a few boys in the Latin tongue^ 
others learn music, drawing, and dancing 

Such was Moscow previous to 1812. The battle of 
Borodino, on the 7U1 September, which was gained by the 
French, though hardly contested, opened their way to 
this ancient capital of the empire. They entered it on 
the 15th September^ but the governor Kostopebin had 
previously taken measures for its destruction.^ and the 
French bad hardly got possession, when they discovered 
that the city was in flames in many different quarters. 
The greater part of the inhabitants had withdrawn with 
the governor. From the love of pillage, the French 
soldiers, at first, rather aided the progress of the fire.^ 
and when they afterwards endeavqpred to stop its 
course, their efforts were of little avail. The confla- 
gration began on the nigbt of the 14th, and raged with 
unceasing fury till the 19th ^ about three-fourths of 
I the city were destroyed. Great and unprecedented as 
this sacrifice was, it was justified by the happy result 
it produced. It defeated Bonaparte^s purpose of re- 
maining there through the winter, compelled him to 
. z^ake a disastrous retreat, which so completely broke 

2 



his strength as to lead to the final overthrow of ggK,, 
power. Large sums were coUected in Britain ind Q j 
elsewhere in behalf of the suffering inhabitantsj ani, 
according to late accounts, the city is rising rapid!) 
from its ruins. Moscow was evacuated ly the Frendi 
on the 23d October, after they had destroyed some 
parts of the town which had escaped the fire. Their 
.attempts to blow up the Kremlin were prevented \>j 
tbe sudden arrival of a large Russian ibree. 

MOSELLE,, a river of Germany, which rises in the 
mountains of Vosges in Lorraine, and falls into the 
.Bhine at Cobleiitz. 

Mo$£LL£ is also the name of a department of France, 
.which includes part of tbe late province of Loiraio. 

Its population in 1800 was 353,788 upon a surface of 
^2525 square miles. 

MOSES, the son of Amram and Jochebed, wu 
boro in tbe year 1571 before Christ. Pbaraobkiog 
.of Egypt, perceiving that the Hebrews were become 
a formidable nation, issued forth an edict commanding 
all the mate children to be put to death. To avoid 
this cruel edict, Jochebed, tlic mother of Moses, having 
.concealed her son for three months, at length made ao 
>ark or baskt^t of bulrushes, daubed it with pitch, laid 
the child in it, and e^eposed him on the banks of the 
Nile. Thennutbis the king^s daughter, who happen- 
ed to be walking hy the river^s side, perceived the 
floating cradle, commanded it to be brought to her, 
and struck with the beauty of tbe child, determined 
to preserve bis life. In three years afterwards the 
princess adopted him for her own son, called bis oame 
.Mases^ and caused him be diligently instructed io ail 
tlie learning of the Egyptians. .But his father and 
mother, to whom be was restored by a fortunate acci- 
dent, were at still greater pains to teach him the hi- 
story and religion of his fathers. 'Many tbiogs vo 
related by historians concerning the first period of Mo- 
seses life, which are not to be found in the Old Te- 
stament. According to Josephus and Eosebiu^ be 
made war on tbe Ethiopians, and <;ompletely defeated 
them. They add, that the city Saba, in which the 
enemy had been forced to take refuge, was betrayed 
into his bands by the king’s daughter, who became 
deeply enamoured of him, when she beheld from tbe 
top of the walls his valorous exploits at tbe bead of 
the Egyptian army. But as the truth of this expedi- 
tion is more than doubtful, .we shaU therefore coflfii* 
ourselves to the narrative of sacred writ, wbiefa com- 
mences at tbe fortieth year of Mose’s life. He tbes 
left the court of Pharaoh, and went to visit his coan- 
tryinen the Hebrews, who groaned under the ill us^ 
and oppression of their unfeeling masters. Having 
perceived an Egyptian smiting a Hebrew, he slew 
the Egyptian, ,aud burled him In tbe sand. But be 
was obliged, in consequence of this mifrder, to fly into 
the land of IViidian, where he married Zipporab, daugh- 
ter of the priest Jethro, by whom be had two soo% 
Gersbom and EUezar. Here he lived 40 years j d^l^ 

Ing which time his employment was to tend 
^flocks of his father-in-law. Having one day led^ 
flock towards Mount Horeb, God appeared to him 
in the midst of a bush which burned with fire but was 
not consumed, 'and commanded him to go and delivtf 
his brethren from their bondage. Moses at first re 
.fused to go I but was at length prevailed by two mi- 
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Meiei. racks wliich the Almighty wrought for his coovic- 
■'V^tjoD. Upott his return to Egypt, he, together with 
his brother Aaron, went to the court of Pbaroah, and 
told him that God commanded him to let the He* 
brews go to ofier' sacriEces in the desert of Arabia. 
But the impious monarch disregarded this command, 
and caused the labour of the Israelites to be doubled. 
The messengers of the Almighty again returned to 
the king, and wrought a miracle in bis sight, that they 
might move his heart, and induce him to let the people 
depart. Aaron having cast down his miraculous rod, 
it was immediately converted into a serpent : but the 
same thing being performed by the magicians, the 
kind's heart was hardened more and more ^ and his 
obstinacy at last drew down the judgments of the Al- 
mighty on bis kingdom, which was afBicted with ten 
dr^ful plagues. The first was the changing of the 
waters of the Nile and of all the rivers into blood, so 
that the Egyptians died of thirst. In consequence of 
the second plague, the land was covered with innumer- 
able swarms of firogs, which entered even into Pha- 
raoh’s palace. By the third plague, the dust was con- 
verted into lice, which cruelly tormented both man 
and beast. The fourth plague was a multitude of de- 
stmetive flies which spread throughout Egypt, and in- 
fested the whole country. The fi^ was a sudden pe- 
itiience, which destroyed all the cattle of the Egypti- 
ans, without' injuring those of the Israelites. The sixth 
produced numberless ulcers and fiery boils upon man 
and upon beast. The seventh was a dreadful storm of 
hail, accompanied with thunder and lightning, which 
destroyed every thing that was in the field, whether 
roan or beast, and spared only the land of Goshen, 
where the children of Israel dwelt. By the eighth 
plapue swarms of locusts were brought into the country, 
which devoured every green herb, the fruit of the trees 
and the produce of the harvest. By the ninth plague 
thick d^kness . covered all the land of Egypt, except 
tbe dwellings of the children of Israel. The tenth and 
last plague was the death of the firstborn in Egypt, 
who were all in one night cut oflF by the destroying an- 
gel, from the firstborn of the king to the fii-stborn of 
the slaves and of the cattle. This dr€^Rdful calamity 
moved tbe heart of tbe hardened Pharaoh, and he at 
length consented to allow the people of Israel to depart 
from bis kingdom. 

Profane authors who have spoken of Moses, seem 
to have been in part acquainted with these mighty 
wonders. That he performed miracles, must have been 
allowed by many, by whom he was considered as a fa- 
mous magician ^ and be could scarcely apjiear in any 
other light to men who did not acknowledge him for 
tbe messenger of the Almighty. Both Di(^orus and 
Herodotus mention the distressed state to which Egypt 
was reduced by these terrible calamities. The Hebrews, 
amounting to tbe number of 600,000 men, without 
reckoning women and children, left Egypt on the 1 jih 
day of tbe month Nisan, which, in memory of this de- 
llverance, was thenceforth reckoned the first month of 
their year. Scarcely had they reached the shore of the 
Red sea. when Pharaoh with a powerful army set out in 
pursuit of them. On this occasion Moses stretched 
forth his rod upon the sea ; and the waters thereof be- 
ing divided, remained suspended on both sides till the 
Hebrews psMsed through dry-footed.— The Egyptians 



determined to follow the same course ^ but God caused Mocca 
a violent wind to blow, which brought back the waters ■ 

to their bed, and the whole army of Pharaoh perished 
in the waves. 

After the miraculous passage of the Red sea, tbe 
army proceeded towards Mount Sinai, and arrived at 
Marab, where the waters were bitter but Moses, by 
casting a tree into them, rendered them fit for drinking. 

Their tenth encampment was at Repbidim, where Mo- 
ses drew water from the rock in Horeb, by smiting it 
with bis rod. Here likewise Amalek attacked Israel. 

While Joshua fought against the Amalekites, Moses 
stood on the top of a bill, and lifted up his hands *, in 
consequence of which the Israelites prevailed, and cut 
their enemies in pieces. They at length arrived at the 
foot of Mount Sinai on the third day of tbe ninth 
month after their departure from Egypt. Moses hav- 
ing ascended several times into the mount, received tbe 
law from the band of God himself in tbe midst of thun* 
ders and lightnings, and concluded the famous cove^ 
nant betwixt tbe Lord and tbe children of Israel. 

When he descended fooiii Sinai, he found that the peo- 
ple had fallen into the idolatrous worship of the golden 
calf. The messenger of God, shocked at such ingratU 
tude, broke in pieces the tables of the law which he 
carried in his hands, and put 23,000 of the transgres- 
sors to tbe sword. He afterwards reascended into the 
mountain, and there obtained new tables of stone on 
which the law was inscribed. When Moses descended, 
his face shone so that the Israelites dared not to come 
nigh unto him, and he was obliged to cover it with a 
veil. The Israelites were here employed in constructing 
the tabernacle according to a pattern shown them by 
God. It was erected and consecrated at the foot of the 
Mount Sinai on tbe first day of the first month of the 
second year after their departure from Egypt. ^ and it 
served tbe Israelites instead of a temple till the time of 
Solomon, who built a bouse for the CM of his fiuhers • 
after a model shown him by David. 

Moses having dedicated the tabernacle, he consecrat* 
ed Aaron and bis sons to be its ministers, and appoint- 
ed the Levkes to its service. He likewise gave various ^ 
commandments concerning the worship of God and 
the political government of tbe Jews. This was a ' 
:Arocracy in the full extent of the word.' God him- 
self TOvemed them immediately by means of his ser- ' 
vant Moses, whom he had chosen to be the interpret- - 
er of his will to the people *, and he required all tbe 
honours belonging to their king to be paid unto himself. • 

He dwelt in his tabernacle, which was situated in the 
middle of the camp, like a monarch in his palace. He 
gave answers to those who consulted him, and himself 
denounced punishment against the transgressors of his 
laws. This properly was the time of the theocracy, taken 
in its full extent ^ for God was not only considered as 
the divinity who was the object of their religious 
worship, but as tbe sovereign to whom tbe honours of 
supreme majesty were paid. Tbe case was nearly the 
same under Joshua who, being filled with tbe spirit 
of Moses, undertook nothing without consulting God. 

Every measure, both of the leader and of the people, 
was regulated by tbe direction of tbe Almighty, who 
rewarded (their fidelity and obedience by a series of 
miracles, victories, and successes. After Moses had 
regulated every thing regarding, the civil administr^ 
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Itfofcit, tSon, and the mafchkig of the troope, lie led the Israel* 
Mbsheim. kee to the confines of Canean, to the foot of Mount 
‘ “ w NebOk Here the Lord commanded him to ascend 
into the mountain ^ whence he showed biia the pro* 
BHsed land, whereinto he was toot permitted to enter. 
He immediately after yielded op the gho^» without 
•sickness or pakiy in the 120th year of his age, and 
1451 years befiire Jesus Christ. 

Moses is incontestably the author of the first five 
books of the Old Testament, which go by the name of 
jthe Pentateuch ; and whieb are acknowle^ed to be 
inspired, hy the Jews and by Christians of every per- 
suasion. oome, however, have denied that Moses was 
the author of these books $ and have founded their 
nion OB this, that he always speaks of himself in the 
third person. But this manner of writing is by no 
means peculiar to Moses •j it occurs also in several ancient 
Jiistoriansj such as Xenophon, Csesar, Josephus, &c. who 
possessed of more modesty or good sense than sosse mo- 
.dem historians, whose egotism is altogether disgusting, 
have not like them left to posterity a spectacle of ridicu- 
‘ Ions vanity and selficonceit. After all, k is proper to ob- 
serve, that profiine authors have related many falsehoods 
and absnni^ies coneeming Moses, and concerning the 
origin and the religion of the Jews, with which they were 
but little acquainted. Plutarch, m his book concerning 
Isis and Osiris, says, that Judseus and Hierosolymus 
were hrodiers, and descended from Typhoii ^ and that 
the fimner gave hk name to the country and its inha- 
bitants, and the latter to the capital city. Others say 
that they came from Mount Ida in Phryria. Strabo is 
the only author who speaks any thing like reason and 
truth concerntug them ; though he too says that they 
were descended from the Egyptians, and considers Mo- 
ses their legislator as an Egyptian priest. He acknow- 
ledges, however, that th^ were a people strictly just 
and sincerely religions. Other authors by whom they 
are mentioned, seem not to have had the smallest ac- 
.^aintance either with their laws or their worship, 
lliey frequently confound them with the Christians, as 
is the case with Juvenal, Tacitus, and Quintilian. 

MOSHEIM, John Laurence, an illustrious Ger- 
man divine, was born in 1695, of a noble family, which 
might seem to open to his ambition a fair path to civil 
promotion ; but his zeal for the interests of religion, his 
thirst after knowledge, and partioularly his taste for sa- 
cred literature, induced him to consecrate bis talents to 
Ae service of the church. Tlie German universities 
loaded him with literary honours } the king of Den- 
mark invited him to settle at Copenhagen ^ the duke of 
Brunswick called him thence to Helmstadt, where he 
filled the academical chair ot* divinity ^ was honoured 
'with the character of ecclesiastical counsellor to the 
conrt ; and presidod over the seminaries of learning in 
the duchy of Wolfonbuttle and the principality of 
JBlackeiiburgh. 'When a design was formed of giving 
an uncommon degree of lustre to the universities 01 Got- 
tingen, by filling it with men of the first rank in let- 
ters, Dr Mosheim was deemed worthy to appear at the 
head of it, in quality of chancellor ^ and here he died, 
in 17559 universally lamented. In depth of judgment, 
in extent of learning, in purity of taste, in the powers 
of eloquence, and in a laborious application to alt the 
various branches of erudition and philosophy, he had 
.certainly very few superiors. His Latin translation of 
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Cudworih*s bitellectnal System, enriched with large 
annotations, discovered a profound acquaintance vuk | 
ancient learoiDg and jdiilosophy* His illustratioBB of Mosqi 
Scriptures, his labours in defence of Chr'ntkidty, 
and the light he cast upon religion and philosophy, ap- 
pear in many volumes of sacred and profane Uteratuie ', 
and the Ecclesiastical History, from the birth of Chnat 
to the beginniBg of the i8th century, is onqnestiooaUy 
the best that is extant. This work, written in Latia, 
has been translated into English, and aecompaoied 
with notes and cbroncdi^^al tables by Archibald Mac- 
laine, D. D. and from this translator’s prefim to the 
second edition, 1758, in 5 vols 8vo, this shoit acccoDt 
is taken. 

MOSKITO, or Moswito country, is situated in 
Ncnrth America, hetweea 85 and 88 degrees of west 
longitude, and between 13 and 15 degrees of noitbla* , 
titude ^ having the North sea on the north and east, 
Nicargua on the south, and Honduras on the west 
and ii^eed the Spaniards esteem it a part of the prm- 
etpalily of Honduras, though they have no colonies in 
the Moskito country. When the Spaniards first invad- 
ed this part of Mexico, they massacred the greatest part 
of the natives, which gave those that escaped into the 
inaccessible part of the country an insuperable avenion 
to them ^ and they have always appeared ready to join 
any Europeans that come upon their coasts against tbt 
Spaniards, and particularly the English, who fre- 
quently come hither ^ and m Moskito men being ex- 
cellent marksmen, the Engli^ employ them in jstnking 
the manati fish, &c. and many of the Moskito In- 
dians come to Jamaica, and saU with the Knglisk in 
their voyages. 

These people are so situated between morasses aid 
inaccessible mountains, and a coast full of rocks an 4 
shoals, that no attempts against them by the Spa- 
niards, whom they mortally bate, could ever socc^ 
NeveKbeless, they are a mild inofiensivc people, of 
great morality and virtue, and will never trust a mss 
who has once deceived them. They have so great a 
veneration towards the English, that they have spon- 
taneously put themselves and their lands uud^ tbe 
protection and dominion of the crown of Engkn^ 
This was first done when the duke of Albermarle was 
governor of Jamaica, and the king of tke Moskitos re- 
ceived a commission from bis grace, under the seal of 
that island ^ and since this tiaoe they have been steaiiy 
in their alliance with the English. But in the year 
1786, this country was ceded to Spain, and consequent- 
ly became a Spanish province. 

MOSQUE, a temple or place of religions worship 
among the Mahometans. 

All mosques are square buildings, generally construc- 
ted of stone. Before tbe chief gate there is a square 
court paved with white marble; and low galleries 
round it, whose roof is supported by marUe pillars. 

In these galleries the Turks wash themselves befon 
they go into tbe mosque. In each musque there is a 
great number of lamps ^ and between these hang muj 
crystal rings, ostrich eggs, and other curiosities, wbkh, 
w^n tbe lamps are lighted, make a fine show. As it 
it is not lawfril to enter tke mosque with stockings erases 
on, tbe pavements are covered with paeoes of stuff sew- 
ed together, each being wide enough to hold a sow ef 
men kneeling, sitting, or prostrate* The women are 
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’Ml. mi allowed to e&ter the mosque, but stay in the porches 
''‘^without. About every mosque there are six high 
towers, called minarets^ each of which has three little 
opeo ^leries, one above another : these towers, as 
well as the mosques, are covered with lead, and adorned 
with gilding ahd other ornaments ; and from thence, 
instead of a bell, the people are called to prayers by 
certain officers appointed for that purpose. Most of the 
Biosques have a kind of hospital belonging to them, in 
which travellers of what religion soever, are entertained 
three days. Each mosque has also a place called tarbe^ 
which Is the borying-place of its founders; within which 
is a tomb six or seven feet long, covered with green 
velvet or satin ; at the ends of which are two tapers, 
and round it several seats for those who read the Koran 
and pray for the souls of the deceased. 

MOSS or Mosses. See Musci, Botany Itidex, 
Moss on Treesj in gardening. The growth of large 
quantities of moss on any kind of tree is a distemper of 
very bad consequence to its increase, and much damages 
the fruit of the trees of our orchards. 

The present remedy is the scraping it off from the 
body and lar^ branches by means of a kind of wooden 
knife that will not hurt the bark, or with a piece of 
rough hair cloth, which does very well after a soak- 
ing rain. Bat the most effectual cure is the taking 
awaj the cause. This is to be done by draining off 
all the supCrflaous moisture from about the roots of 
the trees, and may be greatly guarded against in the 
first planting of the trees, by not setting them too 
deep. 

If trees stand too thick in a cold ground, they will 
always be cov’crcd with moss ; and the best way to 
remedy the fault is to thin them. When the young 
branehes of trees are covered with a long and shaggy 
moss, it will utterly ruin them ; and there is no way to 
prevent it but to cut off the branches near the trunk, 
and even to take off the head of the tree if necessary ; 
for it will sprout again ; and if the cause be in the 
mean time removed by thinning the plantation, or drain- 
ing the land and stirring the ground well, the young 
shoots will continue clear after this. 

If the trees be covered with moss in consequence of 
the ground^s being too dry, as this will happen from 
either extreme in the soil, then the proper remedy is 
the laying mud from the bottom of a pond or river 
pretty thick about the root, opening the ground to some 
distance and depth to let it m ; this will not only 
cool it, and prevent its giving growth to any great 
quantity of moss, bat it will also prevent tht other 
great mischief which fruit-trees are liable to In diy 
grounds, which is the falling off of the froit too 
ca^. 

The mosses which cover the trunks of trees, as they 
always are fi*eshest and most vigorous on the side which 
points to the north, if only produced on that, serve to 
preserve the trunk of the tree from the severity of the 
noKh winds, and direct the traveller in his 'way, by al- 
ways plainly pointing out that part of the compass. 

Moss is also a name given to boggy ground in many 
parts of England, otherwise called Rjen and bog. 

In many of these grounds, as well in England and 
Ireland as in other parts of the world, there arc found 
vast numbers of trees standing with their stumps erect, 
%ad their roots piercing the ground in a natural po- 
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sture as when growing. Many of those trees are bro- 
ken or cut off near the roots, and lie along, and this 
usually in a north-east direction. People who have 
been willing to account for this, have usually resolved 
it into the effect of the deluge in the days of Noah ; 
but this is a very wild conjecture, and is proved false 
by many unanswerable arguments. The waters of this 
deluge might indeed have washed together a great 
number of trees, and buried them under loads of 
earth ; but then they would have lain irregularly and 
at random ; whereas they all lie lengthwise from south- 
west to north-east, and the roots all stand in their na- 
tural perpendicular posture, as close as the roots of 
trees in a forest. 

Besides, these trees are not all in their natural state, 
but many of them have the evident marks of human 
workmanship upon them, some being cut down with an 
axe, some split, and the wedges still remaining in them ; 
some burnt in different parts, and some bored through 
with holes. These things are also proved to be of a 
later date than the deluge, by other matters found 
among them, such as utensils of ancient people, and 
coins of the Roman emperors. 

It appears from the whole, that all the trees which 
we find in this fossil state, originally grew in the very 
places where we now find them, and have only been 
thrown down and buried there, not brought from else- 
where. It may appear indeed an objection to this opi- 
nion, that most of these fossil trees are of the fir kind ; 
and that Cscsar says expressly, that no firs grew in Bri- 
tain in his time ; but this is easily answered, by obsei^- 
ving, tliat these trees, though of the fir kind, yet are 
not the species usually called the but pitch-tree *, 
and Caesar has no where said that pitch-trees did not 
grow in England. Norway and Sweden yet abound 
with these trees; and thei*e are at this time whole 
forests of them in many parts of Scotland, and a large 
number of them wild upon a bill at Wareton in Staf- 
fordshire to this day. 

In Hatfield marsh, where such vast numbers of the 
fossil trees are now found, there has evidently once 
been a whole forest of them growing. The last of 
these was fimnd alive, and growing in that/ place 
within 70 years last past, and cut down for some com- 
mon use. 

It is also objected hy some to the system of the firs 
growing where they are found fossil, that these coun- 
tries are all bogs and moors, whereas these sorts of 
trees grow only in mountainous places. But this is 
founded on an error ; for though in Norway and Swe- 
den, and some other cold countries, the nr kinds aH 
grow upon barren and dry rocky mountakis, yet in 
wanner places they are found to thrive as well on wet 
plains. Such are found plentifully in Pomerania, Li* 
vonia, and Conrland, &c. and in the west parts of New 
England there are vast numbers' of fine stately trees of 
1%em in low grounds. The whole truth seems to lie. 
Shat these trees fove tt sandy soil ; and such as is found' 
at the bottoms of all the mosses where these trees are 
found fossil. Tbe roots of the fir kind are always 
found fixed in these ; and those of oaks, where they 
are found fossil in this manner, are usually found fixe d 
in clay ; so that each kind of tree is^ always found root- 
ed in tbe places where they stand in their proper soil ; 
and thex^ is no doubt to be made but that they on* 
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When we have thus found that terceptmg their provisions, taking and destroying their 



Mom. glnally grew there. 

■ all the fosail trees we meet with once grew in the places 

where they are now buried, it is plain that in these 
places there were once noble forests, which have been 
destroyed at some time ; and the question only remains 
how and by whom they were destroyed. This we have 
reason to believe, by the Roman coiiis found among 
them, was done by the people of that empire, and that 
ait the time when they were established or establishing 
themselves here. 

Their own historians tell us, that when their armies 
pursued the wild Britons, these people always shelter- 
ed themselves in the miry woods and low watery fo- 
rests. Csesar expressly says this ; and observes, that 
Cassibelanus and his Britons, after their defeat, passed 
the Thames, and fled into such low morasses and 
woods, tliat there was no pursuing them ; and wc find 
that the Silures secured themselves in the same man- 
ner when attacked by Ostorius and Agricola. The 
same thing is recorded of Venutius king of the Bri< 
gantes, who fled to secure himself into the boggy fo- 
rests of the midland part of tills kingdom : and Hero- 
dian. expressly says, that in the time of the Romans 
pushing their conquests in these islands, it was the cus- 
toiu of the Britons to secure themselves in the thick 
forests which grew iu their boggy and wet places, and 
when oppCrtunhy offered, to issue out thence and fall 
upon the Romans. The consequence of all this was 
the destroying all these forests ^ the Romans finding 
themselves so plagued with parties of the natives issuing 
out upon them at times from these fiirests, that they 
gave orders for the cutting down and destroying all 
the forests in Britain which grew on boggy and wet 
grounds. These orders were punctually executed^ 
and to this it is owing that at this day we can hardly 
be brought to believe that such forests ever grew with 
us as are now fooiid buried. 

The Roman historians all agree, that when Sue- 
tonius Pauiinus conquered Anglesea, he ordered all 
the woods to be cut down there, in the manner of 
the Roman generals in^ England: and Galen tells us, 
that the Romans, after their conquest in Britain, kept 
their soldiers constantly employed in cutting down fo- 
rests, draining of marshes, and paving of bogs Not 
only the Roman soldiers were employed in this man- 
ner, but all the native Britons made captives in the 
wars were obliged to assist in it : and Dion Cassius tells 
118, that the emperor Severus lost no less than 50,000 
men in a few years time in cutting down the wo^s i^d 
draining the bogs of this island. It is not to be won- 
dered at, that such numbers executed the immense de- 
struction which we find In these buried forests. One of 
the greatest subterranean treasures of wood is that near 
Hatfield y and it is easy to prove, that these people, to 
whom this havock is thus attribated, were upon the 
spot where these trees now lie buried. The common, 
load of the Romans out of the south into the north,, 
was formerly from Eindum (Lincoln), to Segelochum 
(Little Burrow upon Trent),, and from thenoe to 
Danum (Doncaster), where they kept a standing gar- 
rison of Crispinian horse. A little off on the east, and 
Bortb-east of their road, between the two last-named 
towns, lay the borders of the greatest forest, which 
awarmed with wild Britons, who were continually mak- 
iltg thrir sallies out, and their retreats into it again, in- 

3 



carriages, killing their allies and passengers, and db- ^ 
turbiiig their garrisons. This at length so exasperated 
the Romans, that they were determined to destroy it) 
and to do this safely and effectually, they marched 
against it with a great army, and encamped on a great 
moor not far from Finningly ^ this is evident from their 
fortifications yet remaining. 

There is a small town in the neighbourhood called 
OsterJiMi and as die termination Jield seems to haw 
been given only in remembrance of battles fought near 
the towns whose names ended with it, it is not impro- 
bable that a battle was fought here between all the Bri- 
tons who inhabited this forest and the Roman troops 
under Ostorius. The Romans slew many of the Bri- 
tons, and drove the rest back into this forest, which at 
that time overspread all this low country. On this tk 
conquerors taking advantage of a strong south-west 
wind, set fire to the pitch-trees, of which this forest 
was principally composed \ and when the greater part 
of the trees were thus destroyed, the Roman soldiers 
and captive Britons cut down the remainder, except a 
few large ones which they left standing as remembran- 
ces of the destruction of the rest. These single trees, 
however, could not stand long against the winds, and 
these falling into the rivers which run through the coun- 
try, interrupted their currents ^ and the water then 
overspreading the level country, made one great lake, 
and gave origin to the mosses or moory bogs, which 
were afterwai^s formed there, by the workings of the 
waters, the precipitation of earthy matter firom then, 
and the putrefaction of rotten boughs and branches of 
trees, and the vast increase of water-moss and other 
such plants which grow in prodigious abundance in ill 
these sorts of places. Thus were these burnt and fell- 
ed trees buried under a new-fprmed spongy and watery 
earth, and afterwards found on the draining and dig- 
gii^ through this earth again* 

Hence it is not strange that Roman weapons and 
Rtiman coins are found among these buried frees*, aad 
hence it is that among the buried trees some are fouoJ 
burnt, some chopped and hewn \ and hence it is that 
the bodies of the trees all lie by their proper roots, iid 
with their tops lying north-east, that is, in that di- 
rection ip which a south-west wind would have blovn 
them down : hence also it is, that some of the trees 
are found with their roots lying flat, these being oet 
cut or burned down, but blown up by the roots wter- 
ward.! when left single \ and it is not wonderful, that 
such trees as these ^Duld have continued to grow erefl 
after theii* fall, and shoot up branches firom their sides 
which might easily grow into high trees. Phil. Tnos* 
J7J-. 

By this system it is also easily explained why the 
moor soil in the country is in some places two or thiee 
yards thicker than in others,, or higher than it was 
merly, since the growing up of peat-earth sr bif* 
ground is well known, and the soil added by overdev- 
ing of waters is not a little. 

As the Romans were the destroyers of thh 
and noble forest, so they were probably also of the 
veral other ancient forests ; tlie ruins of which fm^ 
nisb us with the bog- wood of Staffordshire, Lsscs- 
shire, Yorkshire, and other counties. But as the Ru* 
mans were not much in Wales, in the Isle oC Mvh tf' 
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HI. la Irelittdi it is not to be sopposed tbot forests cut down 
rW by these people gave origin to the fossil wood found 
tbeie f but though they did not cut down those fo- 
rests, others did ; and the origin of the bog-wood is 
the same with them and with us. HoUngshed informs 
US, that Edward 1 . being not able to ^t at the Welsh 
because of their hiding themselves in boggy woods, 
give orders at length that they should all be destroyed 
fire and by tbe axe ^ and doubtless the roots and bo- 
dies of trees found in Pembrokeshire under ground, are 
the remains of tbe execution of this order. Tbe fossil 
wood in the bogs of the island of Man is doubtless of 
the same origin, though we have not any account ex- 
tant of tbe time or occasion of the forests there being 
destroyed ^ but as to tbe fossil trees of the bogs of Ire- 
land, we are expressly told that Henry II. when be 
conquered that country, ordered all tbe woods to be 
cutdown that grew in the low parts of it, to secure hk 
conquests, by cutting away the places of resort of re- 
bels. For a fuller detail of the natural histo^ of mos- 
ses, see Essays on this subject by the Bev. Mr Rennie 
of Kilsyth. 

Hovivg-MOSS. We have an acoonnt in the Phk 
bsophical Transactions of a moving moss near Church- 
town in Lancashire, which greatly alarmed the neigh: 
boorbood as miracolous. The moai was observed to 
rise to a surprising heightf and soon after snnk as 
much below the Ieve4 moved slowly towards the 
sooth. 

A very aorprking inslanee of a moving moss k that 
of Solway in Scotlandf which happened in the year 
1771, after severe rains which bad produced terrible 
kondaions of the rivers in many ^aces. For the 
better understanding of tbk event, we shall give the 
following description of the spot of ground where it 
happened. Along the side of the river Esk there is a 
vale, aboot a mule broad, less or more in different 
places. It is bounded on the sonth-east by the river 
Esk, and on tbe nortb-west by a steep bank 30 feet 
in height above tbe level of the vale. From the top 
of the hank the ground rises in an easy ascent for 
ahont a quarter of a mile, where it is terminated by the 
moss ^ which extende about two miles north and souths 
and about a mile and a half east and west, and k 
bounded on the north-west by tbe river Sark. It k 
piobaUq that the solid ground ftom tbe top of tbe 
l^k above tbe vale was continued in tbe same direc- 
tion under tbe moss, before its eruption, for a eonsider- 
tble space ^ for the tnoss at the place where the erup- 
doB happened, was inelloed towards tbe sloping 
ground. From the edge of the moss there was a 
golly or hollow, called by the country people tAe gap^ 
^nd said to be 30 yards d^p where it entered the vale ; 
down which ran a small rill of water, which was often 
dry in summer, having no su|^ly bat what filtered from 
the moss. The eruptfon happened at the head of thk 
gap, on Saturday November i6. 1771, about ten or 
rieven at night, when all the neighbouring rivers and 
brooks were prodigionsly swelled by the rains. A large 
body of the moss was forced, partly by tbe ^yeat fall of 
rain, and partly by aanie spriop l^low it, into a small 
beck or bum, which runs within a few yards of its bor- 
der to die south east. By the united pressure of the wa- 
tn behind it, and of thk beck, which was then very 
ht|^^ it was carried down a narrow glen between two 



banks about 3OO feet hi^b, into a wide and spacious Moi> 
plain, over part of which it spread with great rapidity. || 
The moss continued for some time to send off consider- ^**^ ***’ 
able quantities j which being borne along by the tw- 
rent on the back of the first great body, kept it for 
many boors in perpetual motion, and drove it still far- 
ther on. This night at least 400 acres of fine arable 
land were covered with moss from 3 to 1 2 or 15 feet 
deep. Several bouses were destroyed, a good deal of 
com lost, &c. but all the inhabitants escaped. When 
the waters subsided, the moss also ceased to flow \ but 
two pretty considerable streams continued to run from 
the heart of it, and carried off some pieces of mossy 
matter to the place where it burst. There they joined 
tbe beck already mentioned ; which, with thk addition, 
resumed its former channel ; and, with a little assistance 
from the people of tbe neighbourhood, made its way 
to the Esk, through the midst of that great body of 
moss which obstructed its course. Thus, in a great 
measure drained, tbe new moss fell several feet, when 
the fair weather came in the end of November, and 
settled in a firmer and more solid body on tbe lands It 
had overrun. By this inundation about 800 acres of 
arable ground were overflowed before the moss stopped, 
and the habitations of 27 families destroyed. Tradition 
has preserved the memory of a similar inundation in 
Monteith in Scotland* A moss there altered its course 
jn otie ni^t, and covered a great extent of ground. 

Most srooptrSy a rebellious fort of people in the 
north of England, who lived by robbery and rapine, 
not unlike the tories in Ireland, the bueaniers in Ja- 
maica, or banditti of Italy. Tbe counties of Northum- 
berland and Cumberland were formerly charged with 
a yearly sum, and a command of men, to be appointed 
by justices of tbe peace, to apprehend and suppress 
them. 

MOSTBA, in the Italian music, a mark at the end 
of a line or space, to show that tbe first note of tbe next 
line k in that place : and if thk note be accompanied 
with a sharp or flat, it is proper to place these charac- 
ters along with the mostra. 

MOSUL, or Mousul. See Mousul. 

MOTACILLA, the Wagtail and Warbler > 
a genus of birds of the order of passeres. See Orni- 
thology Index. 

MOTE, io law books, signifies court or convention } 
as ward mote, burgh mote, swain mote, &c. 

Mote was also used for a fortress or castle ^ as mota 
de Windsor^ &c. 

Mote also denoted a standing water to keep fish in ^ > 
and sometimes a large ditch encompassing a castle or 
dwelling boose. 

MoTE-Sell^ or Mot^beil^ tbe bell so called, which 
was used by the Englkb Saxous to call people together 
to the court. See Folkmote. 

MOTH. Sec Phalana, Entomology Index. 

MOTHER, a term of relation, denoting a woman 
who bath bom a child. 

MoTBER-of-Feof'l. See Mytilus, Conchology 
Index. 

MOTION is now generally considered as incapable Motion, 
of definition, being a simple idea or notion received by 
the senses. Tbe ancients, however, thought difi'erent- 
ly« Some of them defined it to be a passage out of 
one 9 taie into another \ which conveys no idea to him 
3X2 wbti 
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Moiioa who 13 Ignorant of the nature of motion.— The Peripa- 
tetic definition has been mentioned elsewhere and shoAvn 
to be wholly unintelligible, as well as^ their celebrated 
division of motion into four classes, belonging to the 
a tliree categories, quah'ttf^ quantity^ and where; (sec 
Several dc- Metaphysics, 188, 189, 190). The Cartesians, 
fiiutioni of. among the moderns, pretend to define motion, by 
calling it a passage or removal of one part of matter, 
out of the neighbourhood of those parts to which it is 
immediately contigiions, into the neighbourhood of 
others. Bore Hi defines motion to be the successive 
passage of a body from place to place. Others say 
that it is the application of a body to different parts of 
infinite and immoveable space \ and a late writer * of 
uncommon acuteness has given as a definition of mo- 
tion — change of pktee. 

We have elsewhere offered our opinion of every pos- 
Naturey by sible attempt to define motion : but as the author of 
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the last quoted definition has endeavoured to obviate 
such objections as ours, candour requires that he be 
beard for himself. It is said (he observes) by some, 
that change implies motion, and therefore cannot be a 
part of its definition, being the very thing defined. To 
this I answer. We are speaking of the sensible idea of 
motion, as it appears to our si^t ; now changes do ap- 
pear to our view, and to all our senses, which give us 
no idea of motion. Changes in heat or cold; in co- 
lour, flavour, smell, sound, hardness, softness, pain, 
pleasure ; in these, and many other ideas, changes do 
not produce ideas like that produced by a ball rolling 
or a stoge falling. We may perhaps uHimately trace 
them to motion, but to insensible motions ; to motions 
which arise only in reflection, and constitute 00 part 
of the actual idea of change. We can therefore con- 
ceive of change, without ccnceiving at the same time of 
snot ion .-^Change is a generic idea, including many 
species ; motion, as a sensible idea, is a species of that 
genus. Change b therefore a necessary part of the de- 
finition of motion; it marks the genus of the thing de- 
fined. Rfotion is a change ; but as there are many 
species of change, which of those species is motion ? 
The answer b, It is a change of place. Thb marks 
the species ; andMbtinguishes it fi^om change of colour, 
of temperament and-figurck”' 

This is the ablest defence of an attempt to define mo- 
tion that we have ever seen 5 and *at first view the defi- 
nition itself appears to be perfect. Aristotle, the prince 
of defihers, ** considers a definition t* as a speech declaim- 
ing what a thing b. Every thing essential to the thing 
AristoUe’s defined, and nothing mere, must be contained in the 
definition. Now the essence of a thing consists of 
Karnes’s these two parts : first, what b common to it with other 
Sketches things of the same kind ; and * secondly, what 
of Man, gutshes it from, other tilings of the same kind. The 
first is called the gr/ir/.? of the thing; the* second, ito 
specific difference. The definition, therefore, consists 
3 of these two parts.^ 

Shown not obedience to thb rule, the definition under con- 
what^he* 8*^®ration seems to consist of the genus^ signified by the 
thing is ; word change ; and of the specific difference, denoted by 
and there* the words of place. But does the speech change of place 
fore to be jeall) deeJare what motion is ? We cannot* admit that 
So^*^* it does ; as, in our apprehension, a change of place is 
the effect of motion, and not motion itself Suppose a 
lover of dialectic* undertaking tq define the stroke by. 
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which be saw bis neighbour wounded with a bladgeoo*, 
what should we think of his art were he to call it 
contusion on the head ? He might say that contusion n 
a general term, as contusions may be produced 09 the 
arms, on the legs, and on various parts of the body ; 
anef as there are many species of contusion, if be were 
asked which of those ^cies was the stroke to be de- 
fined, be might answer, a contosion on the bead.'* 

Here would he apparently the gemis und speafic differ- 
ence ; the foi*mer denoted by contusion^ and the latter 
by tlie words on the head. Bot would this be a defioi- 
tion of a stroke ? No, surely : a contusion on the heed 
may be tbe effect of a stroke ; but it can no more be 
the stroke itself than a blow can be a bludgeon, or a 
flesh wound the point of a sword. Equally evident it 
is, that a change of place cannot be motion; be- 
cause every body must have been actually moved be- 
fore we can discern, or even conceive, a ^ange of ill 
place. 

The act of changif^ the place would perhaps come 
nearer to a definition of motion ; but so far would it be 
from a speech declaring what motion is,'* that we are 
confident a man who had never by any of his senses 
perceived a body in actual motion, would acquire ns 
ideas whatever from the words ^^ act of changing 
place.** He might have experienced changes in beat, 
cold, smell, and sound ; but he could not possibly com- 
bine the ideas of such changes with the signification of 
the word place, were he even capable of understanding 
that word, which to us appears to he more than doobt- 
ful. (See^ Mitafhysics, N® 40, 4F-)» 4 

The distinctions of motion into different kinds have TV 
been no less various, and no less insignificant, than the 
several definitions of it. The moderns who reject 
Peripatetic division of motion* into four classes, yet con-^’l 
sider it themselves as either absolute or relative. Thosfiktf. 
we are told, that ahsohiie motion is thc'change of ab- 
solute piace, and tliat-its celerity roost be measured by 
the quantity of absolute space which the moving body 
runs throng in n given time.** Relative motion, oa 
the other hand, is a mutation of the relative or vulgar 
place of the moving body, and has its celerity estimated 
by the quantity 01 relative space run through.** 

Now it is ^vious, that this distinction coaveys no 
ideas without a farther explanatioD of the tenns by 
which it is expressed^ bat that explanation Is impossi- 
ble to be given. Thus, before we can understand wbtt 
absolute motion is, we must understand what is meant by 
absolute place. But absolute place is< a contradiction ; 
for all place is relative, and consists in the positioos of 
different bodies with regard to one another. Were a 
globe, in the regions of empty space to be put in mo- 
tion by^ Almighty Power, and all the rest of the corpo- 
real world to be soon afterwards annihilated, the mo- 
tion would undoubtedly continue unchanged ; and yet, 
according to this distinction, it would be at first* rris- 
tive, and afterwards absolute. That the beginiuBg of 
such a motion would be perceptible, and the remainder 
of it imperceptible, is readily granted ; but on tbif jpd 
count to consider it as of two kinds, is as ahaard as to^ 
suppose the motion of the minute hand of a dock to beiwo 
affected by our looking at it. 

Leaving therefore these unintelligible' distinctions, 
we now come to consider a question still of a very sb-|^j3 
struse nature, , but much agitated among piukiso|he^Miiil 
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4J0B. viz. Wbat is tbe origioal source of motion in the crea- make, show that there is 



^ tioD : Is it natural to matter ? or are we to ascribe it 
to tbe immediate and continual aigepcy of some imma^ 
teruU being P Tbe former has been strenuously argued 
by tbe Cartesians, and the latter by the Newtonians, 
llie arguments of the former, founded upon the chime- 
rical hypothesis of vortices and tbe original construc- 
tion of matter, were evidently inconclusive \ and the 
hypothesis of Sir Isaac Newton, who asserted that it 
was naturally incapable of motion, appeared more pro- 
bable. To account for the quantity of motion in the 
universe, therefore, it became necessary to have recourse 
either to the Deity, or to some subordinate spiritual 
agent ; and this became the more necessary, as the doc- 
trine of an absolute vacuum in the celestial spaces, that 
is, tbrooghout the incomparably greatest part of the 
sreation, was one of the fundamental maxims of tbe 
syiitem. As it was absolutely denied that matter exist- 
ed in these spaces, and it was plain that the celestial 
bodies affected one another at immense distances, tbe 
powers of attraction and repulsion were naturally called 
in as tbe sources of motion by their impulse upon inert 
and sluggish matter. These being admitted, a specu- 
lution ensued conoeming their nature. Spiritual^ it 
was confessed, they were ; but whether they were to 
be accounted the immediate action of the divine Spirit 
himself, or that of some subordinate and inferior spirit,, 
was a matter of no little dispute. Sir Isaac Newton, 
towards the latter part of his life, began to relax sonte- 
what of tbe rigidity of his former doctrine \ and allow- 
ed that a very subtle medium, which be called atha\. 
might be the cause of attraction and repulsion, and, 
thus of tbe whole phenomena of nature. Since bis. 
time the multitude of discoveries in electricity, the si-, 
milarity of that fluid to fire and, light, with tbe vast* 
influence it has on every, part, of tbe. creation with, 
which we are acquainted, have rendered it very pro- 
bable that the.seilher mentioned by Sir Isaac is no other, 
than tbe element of fire, tbe most subtle f and ela-. 
Stic of all bodies, which seems to pervade and expands 
itself throughoat tbe whole universe. Electrical ex-, 
periments show that this mighty agent is everywhere 
present, ready .to break forth into action, if not re-, 
strained and governed with tbe greatest .wisdom. . Be- 
ing always restless and. iar motion,, it actuates and en<«. 
livens the whole visible mass ^ is equally fitted to pro- 
duce and to destroy.^ distinguishes tbe various stages 
of nature, and keeps, up the perpetual round of gene<p> 
rations and corruptions, pregnant with forms ^ich. 
it constantly sends forth and resorbs. So quick in its 
motions, so subtle and. penetrating in its nature, so ex- 
tensive in its effects, it seemeth no other than, the vege- 
tative soul or vital spirit of the world., 

Tbe animal spiiit.injnan.is the instrument both* 
of sense and motion* To suppose sense in. the corpo- 
real world would he gross and unwarranted but loco- 
motive faculties are. evident in all its parts. Tbe Py- 
thagoreans, Platonists, and Stoics, held the world to. 
be an. animal though some of them have chosen to 
consider it.os a vegetable. However, tbe phenomena, 
do plainly show, that there is a spirit that moves, and 
a mind or providence that presides. This pjrovidence, 
Plutarch saitb, was tbou^t to be in regard to tbe 
world what the soul is in regard to man. The order 
and course of things, and the experiments we daily 
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actuates this mundane system as the proper and real ‘ » 

agent and cause ; and that the inferior iustrumental 
cause is pure sether, fire, or the substance of light, 
which is applied and determined by an infinite mind 
in the macrocosm or universe, with unlimited power, 
and according to stated rules, as it is in the microcosm 
with limited power and skill by the human mind. We 
have no proof either from experiment or reason of any 
other agent or efficient cause than tbe mind or spirit. 

When, therefore, we speak of corporeal agents or cor- 
poreal causes, this is to be understood in a different, 
subordinate, and improper sense ^ and such an agent ■ 
we know light or elementary fii*c to be.” 

That this elementary fire, absorbed and fixed in 
bodies, may be the cause of tlie universal principle of UuiT* 
gravky, is made sufficiently evident by numberless ex> a subtle 
periments. Homberg having calcined in tbe focus of»tber may 
a burning glass some regulus of antimony, found that^ ^ 
it had ^ned one-tenth in weight, though the regu-^ ^^ ^ 
lus, during the whole time of tbe operation, sent up the plant- 
a thick smoke, and thereby lost a considerable part.o£t^ mo- 
lts own substance. It is vain to allege that any 
terogeneous matter floating in tbe air, or that tbe aini 
itself, may have been hurried into the mass by the ac- 
tion of the fire, and that by .this additional matter the* 
weight was increased v for it is known experimentally^, 
that if a quantity of metal be even hermetically secur- 
ed within a. vessri of glass to keep off tbe. air and all. 
foreign matter, and tbe vessel be placed for some time 
in a strong fire, it will exhibit the same effect. ^1 have 
seen the operation performed. (says Mr Jones+) on twot •Kmoyoo 
ounces of pewter filings, hermetically sealed, up in 
Florence fl^k, which in two hours gained 55 grains, 
that is nearly one 17th. Had it . remained Jonger iaPhUomphy. 
tbe fire, it might probably have gained* something* 
more \ as, in. one of Mr Boyle^s experiments, steel fil-* 
ings. were found to have gaiued a.fourtb. 

Of accounting for these effects there are but two- 
possible. ways ; 1. If the quantity of matter be the* 
same, or, in tbe case of calcination, be somewhat less, 
after being exposed to the action df* the fire, while, 
the gravity of tbe whole is become greater j then 
does it follow, that gravity is not according to tbcT 
quantit^^ of* matter, , and of course is not one of its- 
properties. 2. If there be an increase of tbe mass,- 
it..can be imputed to nothing but the matter of light 
or, fire entangled in. its passage through the substance, 
and so fixed .in its pores, . or combined with its solid 
parts, as to gravitate together with it.. Yet it is cer- 
tain, from the phenomenon of light darting from the 
sun, that this elementary . fire does not gravitate, till it 
is fixed in metal, or some other solid substance.*— Here 
then we have a fluid which gravitates, if it gravitate at 
all, in some cases and not in others. Sa that which 
way soever the experiment be interpreted, we are forced 
to conclude that elemental^ 'or solar fire may be tbe 
cause of the law of gravitation.” 

That it is likewise in many cases the cause of repul-. 
sioD, is known to every one who has seen it fuse.me^s,. 
and convert water and mercuiw into elastic , vapour. 

But there is a fact recorded by Mr Jones, which seems 
to evince that the same fluid, which as it issues from 
the sun exhibits itself in the form^ of light and beat, 
is in othiSf circumstances converted into a very fine air, 

or-r 
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M^tSofL or eoM aetlier, which rushes very foreihly towards the material 
body of that luminary. ** As ^ sequel to what has 
been obserred (says be) concerning the impregnation 
of solid substances with the particle of fire, give me 
leave to subjoin an eaperiment of M. de 8 tair. He tells 
08, that upon heating red lead in a glass whence the 
air was exhausted by the ra^s of the sun collected in 
a burning glass, the vessel in which the said red lead 
was contained burst in pieces with a great noise. Now, 
as all explosions in general most be ascribed either to 
an admission of the air into a rarefied space, or to what 
. is called the generation of it \ and as air was not admit- 
ted upon this occasion, k must have been generated 
from the calx within the vessel 5 and certainly was so, 
because Dr Hales has made it appear that this sub- 
stance, like crude tartar and many others, will yield 
a considerable quantity of air in distillation. What 
went into the metal therefore as fire^ «ame out of it 
again as air i which in a manner forces upon us Con- 
closions of inestimable Value in natural philosophy, and 
Stich as may carry us very far into the most sublime 
part of it.’’ 

One of the conclusions which the ingenious author 
thinks thus forced upon ns, is, that the motion of the 
planets round the sun, as well as round their own axes, is 
to be attributed to the continual agency of this fluid, 
under its two forms of elementary fire and pure air. As 
fire and li^ht, we know that it rushes with inconceiv- 
able rapidity from the body of the sun, and penetrates 
every corporeal substance, exerting itself sometimes with 
such force as nothing with which we are acquainted is 
able to resist. If it be indeed a fact, that this ele- 
mentary fire, or princijple of light and beat, afterwards 
cools, and becomes pure air, there cannot be a doubt, 
but that under such a form it will return with great 
force, though surely in a somewhat diflerent direction, 
towards the sun, forming a vortex, in which the planets 
are included, and by which they must of course be car- 
ried round the centre. Mr Jones does not suppose 
that the air into which the principle of light and heat 
is converted, is of so gross a nature as out atmosphere. 

He rather considers it as cool Gcther, just as be repre- 
sents light to be sether heated : but he maintains, that 
this sether, in its aSrial form, though not fit for human 
respiration, is a better pabulum of fire than the air 
which we breathe. 

This theory is exceedingly plausible ; and the au- 
thor supports it by many experiments. He has not, 

Indeed, convinced us that the solar light is converted 
or convertible into pure air \ but be has, by just reason- 
ing from undoubted facts, proved that the whole ex- 
panse of heaven, as far as comets wander, is filled not 
only with light, which is indeed obvious to the senses, 
but also with a fluid, which, whatever it may be called, 
supplies the place of the air in feeding the nrC of these 
ignited bodies. 

That the motion of the heavenly bodies should re- 
suit from the perpetual agency of such a medium, ap- 
however* ^ much more rational hypothesis, than that 

does not which makes them act upon each other at immense dU 
completely stances through empty space, But the hypothesis is 
‘ by no means so complete a solution of the phenomena 
as some of its fond admirers pretend to think it. This 
fluid, whether called aether, heat, light, or air, is still 
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and the question retums upoo bin %bo 
imagines that k is sufficient to account for gravitatiw, 
repulsion, magnetism, and cohesion, fitc. ^ Wbit 
moves the fluid itself, and makes the parts of wfakb it 
is composed cohere together?” However widely it 
may be extended,' it is incapable of positive iohnity j 
and therefore may be divided into parts separated fian 
each other ; so that it mast he held together bv a fo- 
reign force, as Well as a ball of lead, or a piece of wax. 

As matter is not essentially active, the motion of thu 
Sether, imder both its forms, must likewise be considered 
as au eflfcct, for which we do not think that any pro- 
pelling power in the body of tbe sun can be admitted 
as a sufficient cause. For how comes the sun to posien 
that power, and what makes the fluid retain to tbe 
sun ? We have no notion of poWer, in tbe proper seoee 
of the word, but as intelligence and volition*, and, by 
the pious and excellent author of the Essay on tbe Fust 
Principles of Natural Philosophy, see are certain that 
the sdn sras never supposed to be intelligent. u 

Bishop Berkeley, who admits of light or sether aiitBifoi| 
tbe instrumental cause of all corporeal motion, getsik^*^ 
of this difficulty, by suppling, with tbe ancients, tSat^j% 
this powerful agent is animated. According to tbe^i 3 
Pythagoreans and Platonists (says his Lordship 
there is a life infnsed throughout all things j 

an inteilectuai and artificial fire, an 
inward principle, animal spirit, or natural life, produ- 
cing and forming within, as art doth without ^ regnlaC- 
ing, moderating, and reconciling tbe various motioos, 
qualities, and parts of the mundane system. By virtue 
of this life, the great masses are held together in their 
ordinary courses, as well as tbe minutest particles go- 
verned in their natural motions, according to the sevm 
laws of attraction, gravity, electricity, magoetism, and 
the rest. It is this gives instincts, teaches the spider her 
web, and tbe bee her honey. This it is that directs the 
roots of plants to draw forth juices frimi the earth, and 
the leaves and cortical vessels to separate and attract 
such particles of air and elementary fire as suit their 
resTOctivc natures.” 

This life or animal spirit seems to be the same thing 
which Cod worth calls plastic nature, and which has 
been considered elsewhere. (S ee Metaphysics, N* 

200, and Plastic Nature), We shall therefore disaisi 
it at present, with just admitting the truth of the bi- 
shop’s position, that if nature be supposed the Itfo 
of the world, animated by one soul, compacted isto 
one frame, and directed or governed in aH its parts by 
one supreme and distinct intelligence, tliis system can- 
not be accused of atheism, though perhaps it may of 
mistake or impropriety.” " 

A theory of motion somewhat similar to that 
Berkeley, though in several respects different from it,^ 
was not many years ago stated with great clearness, 
and supported wkb much inTOnnity, in Ao Essay 00 the 
Powers and Mechanism of Nature, intended to improve, 
and more firmly establish, tbe grand soperstmetnre of 
the Newtonian system. Mr Yoong, the author of the 
essay, admits with most other philosophers of the p rese n t 
age, that body is composed of atoms which are impene- 
trable to each other, and may be denomoiated solk- 
These atoms, however, he does not consider as primtry 
and simple elements, incapable of resolution into prin- 
ciples? 
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otioB ciples ; bot thinks that they are formcdl bjr certain mo- 
V— ^tions of the parts of a subsUnce immaterial and essen- 
tiallj active. 

ippos. As this notion is uncommon, and the offspring of 
i vigorous mind, we shall consider it more attentively 
^ under the article Plastic Nature, It is mentioned at 
t oJ- pfcseol * necessary introdoction to the author’s theory 
of motion, of which he attributes both the origin and 
VK. die continuance to the agency of this elementary sub- 
stance pervading the most solid atoms of the densest bo- 
dies. Of every body and every atom be holds the con- 
stituent principles to be essentially active : but those 
principles act in such a manner as to conterbalance each 
other ^ so that the atom or body considered as a whole 
9 inert, onless in so far as it resists the compression or 
separation of its parts. No body or atom can of itself 
begin to move, or continue in motion for a single in- 
stant : bnt , being pervious to the active substance, and 
coalescing with that substance, when it enters any 
body, it carries it along with it, till, meeting some other 
body in the way, either the whole of the active sub- 
stance lodged ID the former bod? passes into the ob- 
stacle, in which case the impelling b^y instantly ceases 
to move : or else part of that substance passes into the 
obstacle, and part remains in the impelling body *, and 
in this case both bodies are moved with a velocity in 
proportion to the quantity of matter which each con- 
tains, combined with the quantity of active substance 
by which they arc respectively, pcimtratcd. 

In order to pave the way for bis proof of fbe exiat- 
Qst' ence of one uniform active substance, he observes, that 
change being an essentially constituent part of mo- 
‘“^‘ tioo, and change implying action, follows that ali 
^ motion implies action^ and depends on an active cause. 
Every motion (he continues) lias a beginning, a mid- 
dle, and an end. The beginning is a change from rest 
to motion *, the middle is a continuance in motion ; 
the end is a change from motion to rest.” He then 
proceeds to show, that the beginning of motion is by an 
action begun; the continuance of motion by an ac- 
tion continued ; and the end of motion by a cessation 
of action* 

“ The first of these positions is admitted by every 
body.. That the continuance of motion is by an action 
continued^ will be proved, if it shall be shown that the 
continuance of a motion is nothing different from its 
beginning, in regard to any point of time assumed in 
the continued motion. Now the beginning of mo- 
tion (he says) consists in the beginning of change of 
place. But if any given portions of time and of space 
are assumed^ a body beginning to move in the com- 
mencement of that time, and in the first portiou of 
the space assumed, then and there begins that parti- 
cular motion : and whether befbre the body began to 
move in that space it was moving in other spaces and 
times, has no relation to the motion in question ; for 
this ^ing in a space and time altogether ifistinct, is a 
distinct motion from any which mi^t have preceded it 
immediately, as much as from a motion which preceded 
it a thousand years before. It is therefore a new mo^ 
tioo begun ; and so it may be said of every assumable 
point in tl^ contmued motion. The term cofitrmsed 
serves only to connect any two distinct motiohs, the end 
of one with the beginning of the othet; but does lidt 
destroy ^ir distiMChess.”^ 



He then pi*ocecd8 to combat, which he does very Motion, 
successfully, the arguments by which the more rigid'— --v“— 
Newtonians endeavour to prove that a body in mo- 
tion will continue to be moved by its own inertia^ till 
stopt by some opposite force. Having done tbk, he 
establishes the contrary conclusion by the following syl- 
logisms : 

I. Whatever requires an active force to stop its 
motion, is disposed to move. 

Every body in motion requires an active force to 
stop its motion : 

Therefore every body in motion is disposed to 
move. 

II. Whatever is disposed to motion is possessed of 
action. 

But a body in motion is disposed to continue ia 
motion : 

Therefore a body in motion is possessed of action. 

Tims it appears, that the middle part of any motion is 
action equally with the beginning. 

** The last part of motion is its termination. It it 
admitted that all motion is terminated by an action 
contrary to the direction of the motion. It is ad- 
mitted, too, that the moving body acts at the tiiOe its 
motion is destroyed. Thus the ieginning and the end 
of any uniform motion are confessed to be actions ; but 
all the intermediate continuation which connects the 
beginning with the end is denied to be action. What 
can be more unaccountable than this denial ? Is it not 
more consonant to reason and analogy, to ascribe to the 
whole continued motion one unintemtpted action f 
Such a conclusion tme philosophy, we think, requires 
us to make. 

•• To move or act, is an attiibute which cannot be 
conceived to exist without a sobstance. The action of 
a body in motion is indeed the attribute of the body, 
and die body relatively to its own motion is truly a 
substance, having the attribute or quality of motioU. 

But the body being a name signifying a combinatioii 
of certain ideas, which ideas are found to atise from 
action (see Plastic Nature), that action which is pro- 
ductive of those ideas whose combination we denomi- 
nate body, is of the nature of an attribute so long as it 
is considered as constituted of action.— To this attribute 
we must necessarily assign its substance. The actions 
which constitute body must be actions of sometbiUg, ot 
there must be something which acts. When then is 
this ACTIVE SOMETHING, from whose agency we get 
the idea of body, or whose actions constitute body ? Is 
k not sufficient that it iS something active ? A name 
might be surely givOtt- it, but a name would not rehde* 
the idea more clear. Its description may be found tU 
every sensation ; it is colour to the eye, flavour to the 
palate, odour to the Uose, sound to the ear, ind feeling 
to the touch ; for all our seusatioUs are but so many Ways 
In which this ACTIVE SOMETHING is manifosted to Us. 

A subsCnitum of solidity philosophers^ have imagined tO ' 
exist, and have in vain sought to ^ud. Onr aCEivE 
Substance is the substratum so long sought for, and 
with so Kttle success. We give it a quality by which 
it may be peCceived' *, it acts. One modification of 
artioft produces MATtElt, another geUerates motion. 

These modiifieatioUs of action are modes of the active 
SUbbtaUcO, whose preseUO'O iS action : matter and motieii, 

constitute 
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nf otIoB. eOB^tote the whole of nature. Thtre is therefore 

THROUGHOUT NATURE AN ACTIVE SUBSTANCE, THE 
CONSTITUENT ESSENCE OF MATTER, AND IMMEDIATE 
NATURAL AGENT IN ALL EFFECTS.” 

fiy an argument which we do not think very con- 
clusive, our author determines this active substance 
to be unintelligent. In our sensations individually^ 
not discovering (says he) the traces, not seeing the 
characters of intelligence, but finding only action pre- 
sent and necessary, our inferences go no farther than 
our observations warrant us to do > and we conclude 
in all these things an action only, and that action un- 
intelligent.” Having given our opinion of real ngcncy 
elsewhere (see Metaphysics, N® ii8.), we shall 
not here stop to examine this Teasoriing.— -We may 
however ask, Whether all our sensations individually 
he not excited for a certain end ^ If they be, accord- 
ing to our author^s mode of arguing in another place, 

£he exciting agent should be an iiitelligent being. By 
this we arc far from meaning to deny the reality of 
a secondary or instrumental cause of sensation which 
•is destitute of intelligence. We are strongly inclined 
to think that there is such a cause, though our per- 
suasion results not from this argument of our author^s. 

In our opinion, be reasons better when he says, that 
a subordinate agent constructed as the matter of crea- 
tion, invested with perpetual laws, and producing agtee- 
ably to those laws all the forms of being, through the 
varieties of which inferior intelligen<^s can, by pro- 
gressive steps, arrive ultimately at the supreme con- 
triver, is more agreeable to our ideas of dignity, 
and tends to impress os with more exalted senti- 
ments, than viewing the Diety directly in all the in- 
dividual impressions we receive, divided in the infi- 
nity of particular events, and unawful, by bis conti- 
nual presence in operations to our view insignificant and 
mean.^^ 

This active substance, or secondary cause, our au- 
thor matter concludes to be neither matter nor mind. Mat- 
■er mind. (aays be) is a beings as a whole quiescent and in- 
active, but constituted of active parts, which resist se- 
paration, or cohere, giving what is usually denomi- 
nated solidity to the mass. Mind is a Substance which 
thinks. A being which should answer to neither of 
these definitions, would be neither matter nor mind ^ 
but an immaterial^ and, if I mav so say, an immcntal 
substance.” Such is the active substance of Mr Young, 
which, considered as the cause of motion, seems not to 
differ greatly from the olastic nature^ hylarchical prin^ 
cipk^ or vis gemtrix^ ot others. Tlie manner in which 
it operates is indeed much more minutely detailed by 
our autlior than by any other philosopher, ancient or 
modem, with whose writings we have any acquaint- 
ance. 

“ Every tiling (he says) must be iil its own nature 
either disposed to rest or motion \ consequently the 
ACTIVE SUBSTANCE must be considered as a being na- 
turally either quiescent or motive. But it cannot be 
naturally quiescent j for then it could not be active, be- 
cause activity, which is a tendency to motion, cannot 
originate in a tendency to rest. Therefore the active 
SUBSTANCE is liy nature motive, that is, tending to mo- 

^ to ACTIVE SUBSTANCE is not Solid, and does 

opSatc. not resist penetration. It is, therefore, incapable of 
impelling or of sustaining impulse. Whence It follows, 

5 
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that as it tends to move, and is incapable of hiving its Motiia 
motion impeded by impulse, it must actually and cooti- ^ 
nually move : in other words, MOTION IS essential 
TO THE active SUBSTANCE. 

In order that this substance may or/, some othft 
thing upon which it may produce a change is neces- 
sary \ for whatever suffers au action, receives some 
change. The active substance, in acting on some otbet 
thing, must impart and unite itself thereto *, for Its ac- 
tion is communicating its activity. But it cannot com- 
municate its activity without imparting its substance : 
because it is the substance alone which possesses activity, 
and the quality cannot be separated from the sobstancc. 
Therefore the active substance acts by uni- 
ting itself with the substance on which it 
acts. The union of this substance with bodies, is not 
to be conceived of as a junction of small parts intimate- 
ly blended together and attached at their surfaces*, but 
as an entire difiusion and incorporation of one substance 
with another in perfect coalescence. As bodies are not 
naturally active, whenever they become so, as they al- 
ways do in motion, it must be by the accession of 
some part of the active substance. The active sob- 
stance being imparted to a body, penetrates the most 
solid or resisting parts, and does not reside in the pores 
without, and at the surfaces of the solid parts. For the 
activity is imparted to the body itself \ and not to its 
pores, which are no parts of the body - therefore if the 
active substance remained within tlie pores, the cause 
would not be present with its effect \ hut the ctose 
would be in one place and the effect in another, which 
is impossible. 

Bodies by their impulse on others lose their acti- 
vity in proportion to the impulse. This is matter of 
observation. Bodies which suffer impulse acquire ac- 
tivity in proportion to the impulse. Iliis also is mat- 
ter of observation. In impulse^ therefore, the active 
substance passes out of the impelling body into the 
body impelled. For since bodies in motion are acti>e, 
and activity consists in the presence of tlie active sub- 
stance, and by impnlse bodies lose Uieir activity, there- 
fore they lose their active substance, and the loss is 
proportional to the impulse. Bodies impelled aegaire 
activity \ therefore acquire active substance, and the 
acquisition is proportioned to tbe impulse. But the 
active substance lost by the impelling body ought to 
be concluded to be that found in tbe other ; b^ose 
there is no other receptacle than tbe impelled body to 
which tbe substance parted from can 1^ traced, nor 
any other source than the active bo^ whence thit 
which is found can be derived. Therefore, in impulse, 
tbe active Substance ought to he concluded to pass from 
tbe impelling body to me body impelled. Tbe Bon- 
ing of such a substance is a sumcient cause of tbe com- 
munication of activity, and no other rational cause can 
be assigned. 

The continued motion of a body depends not 
upon its inerticy but upon the continuance of the ac- 
tive substance within the body. The motion of » 
body IS produced by tbe motion of the active sub- 
stance in union with tbe body. It l>eing evident, that 
since the active substance itself does always roove,vrhat* 
ever it is united to will be moved along with it, if no 
obstacle prevent. In niere motion, the body moveA 
the patient, and the active substance the agent In 

impol^i 
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itioD. impulse, tlie body in motion may be considered as an 
r-^ftgent, as it is made active by its active substance.— 
the active substance is flowing out of the active 
body into the obstacle or impelled bo^, the active 
body will press or impel the obstacle. For while the 
active substance is yet within the body, although flow- 
ing through it, it does not cease to impart to the body 
its own nature, nor can the body cease to be active 
because not ^et deprived of the active substance. There- 
fore during its passing out of the body, such portion of 
the active substance as is yet within, is urging and dis- 
posing the body to move, in like manner as if the active 
substance were continuing in the body ^ and the body 
being thus urged io move, but impeded from moving, 

; presses or impels the obstacle. 

M ^ We see here (says our author) an obvious explana- 
don of impulse ^ it consists in the flowing of the motive 
sub^ce from a source into a receptacle v’V and he 
thinks, that although the existence of such a substance 
bad not been estabushed on any previous grounds, tbe 
communication of motion by impulse does alone afford 
a sufficient proof of its reality. 

He employs the agency of the same substance to ac- 
count for many other apparent activities in bodies, 
such as those of Jire^ electricity^ attractiony repulsiony 
elasticityy &c« All the apparent origins of corporeal 
activity serve, he says, to impart the active substance 
to bodies j and where activity is wltliout any manifest 
origin, the active substance is derived from an invisible 
source.” 

Our limits will not permit us to attend him in his 
solation of all the apparent activities in bodies \ but the 
orbicular motions of the planets have been accounted for 
io so many different ways by philosophers ancient and 
modem, and each account has been so little satisfactory 
to him who can think, and wishes to trace effects from 
agnate causes, that we consider it as our duty to fur- 
nish our readers with the account of this phenomenon 
which is given by Mr Young. 
m The question which has been so long agitated, 
iwn “ Whence is the origin of motion our author con- 
^ sidcrs as implying an absurdity. “ It supposes (says 
he) that rest was the primitive state of matter, and 
that motion was produced by a subsequent act. But 
this supposition must ever be injected, as it is giving 
precedency to the inferior, and inverting the order of 
nature.” Tbe substance which he holds to be the 
basis of matter is essentially active \ and its action is 
motion. This motion, however, in the original ele- 
ment, was power without direction, agency without 
order, activity to no end. To this power it was ne- 
cessary that a Law should be superadded ^ that its 
^ncy should be guided to some regular purpose, and 
its motion conspire to the production of some uniform 
effects. Our author shows^ or endeavours io show, 
by a process of reasoning w^ich shall be examined else- 
where, that the primary atoms of matter are produced 
by the circular motion of the parts of this substance 
round a centre ^ and that a similar rootiod of a num- 
ber of these atoms around another centre common to 
them all, jiroduces what in common language is called 
a solid body ; a cannon ball, for instance, the terrestrial 
^hc, and the body of the sun, &c. In a word, be 
iabours to prove, and with no small success, that a prin- 
VoL. XIV. Part IL i • 



ciple of union is implied in tbe revolving or circulating 
movements of the active substance. ** 

** But we may also assume (he says) d priori, that a* 
principle of union is a general law of nature , because 
wc see in fact all the component parts of the universe' 
are united systems, which successively combine into 
larger unions, and ultimately form one wbele.^' Let 
us then suppose the sun with all bis planets, primary 
and secondary, to be already formed for the purpose of 
making one system, and the orbits of all of them, as^ 
well as these great bodies themselves, to be pervaded 
by tbe active substance, which necessariTy exists in a 
state of motion, and is tbe cause of the motion of every 
thing corporeal. If to this motion a principle of 
union be added, the effect of such a prtnei^e would be 
a determination of all the parts of the active substance, 
and of course all the bodies to which it is united, to- 
wards a common centre, which would be at rest, and 
void of any tendency in any direction. But this deter- 
mination of all the parts of the system towards a com- 
mon centre, tends to the destruction both of the motion 
of the active substance and of the system •, for should 
all the parts continually approximate from a circum- 
ference towards a centre, the sun and planets would at 
last meet, and form one solid and quiescent mass. But 
to preserve existence, and consequently motion, is the 
first law of the active substance, as of all being ) and 
it cannot be doubted, that to preserve distinct the se- 
veral parts of the solar system, is the first law given to 
the substance actuating that system. The union of the 
system is a subsequent law. 

When the direct tendency of any inferior law is 
obviated by a higher law, the inferior law will operate 
indirectly in the manqer tbe nearest to its direct ten- 
dency that the superior law will permit. If a body in 
motion be obliquely obstructed, it will move on in a 
direction oblique to its first motion. Now the law of 
union, which pervades the solar system, being conti- 
nually obstructed by the law of self-preservation, the 
motion of the active substance, and of the bodies to 
which it is united, can be no other than a revolving 
motion about the common centre of approach, towards 
which all the parts have a determination. Biit when 
this revolution has actually taken place, it gives birth 
to a new tendency, which supersedes the operation of 
the law of self-preservation. It has been shown, that 
the moti(m essential to the active substance, required to 
be governed by some law to give being to an orderly 
state of things. Now, there are motions simple and 
motions comjdex the more simple is in all things first 
in order, and out of the more simple the more complex 
arises in order posterior. The most simple motion is 
rectilineal •, therefore a rectilineal motion is to be con- 
sidered as that which is tbe original and natui*al state 
of thin^, and consequently that to which all things 
teful* it will follow from hence, that when any por- 
tion of active substance in which the law of union ope- 
rates, has in the manner above explained been com- 
pelled to assume a revolving motion, that is, a motion 
in some curve a tendency to a rectilineal motion will 
continually exist in every part of the revolving jmr- 
tion, and in every point of the curve which it describes 
during its revolution. And this rectilineal tendency 
will he a tendency to recede from the centre in eveiy 
3 M point 
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^uniouy c^ratk\g hi^ tf wq MppoM the motieo ^ 
grpaches ceqtrq». the iatkimm tp, r^cc4^ firofo 
ca)U4 the c^in/Mgfii tMisnejr^ wll* hevc Ua profoi^oQi 
tp^the ceotripetii, Qoqt#fH)aUy inicreased as the orhiioS 
qeyqlqtipfi greqfs less, aq as ultimately to equal the cen^ 
tppetaltei^eqey,,a|i4 reqteaia the motioB &M».its cen- 
tral cousae, at I^iph pWqt it will ao longer seek the 
qaptl^ bpt, rqyqlye rtmi it^’* 

(HIT; a«Jhor ^Ws that every atoai of rnttor m 
^rmai by thp asotientoC paats of thpacti.vo suhstaoct^ 
Wl every bo4y by the noboif of atoms aa ha 
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Stars, ve penetrated bp tks same sdbatance* hue 
that eaoh hi the eentna of a upctex of that aahslaiioa, 
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others^. Xbe. subtip DavolHiug fluid, the centre of 
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hoii^ bo neflsmari ta legnlato tha meftionsQf tie ic- laiM 
tixe sahstano^ Mt auWsme itself ma|y k thoogit'-nr^ 
saperAooas, aod ka eery exin i an oe be deaiek Etitk 
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philosophiakig wbiek every maa of science acknov 
ledges to. be jusL And it wiU hardly be denied tint 
the immediale sad peipeln^ ag«M7 ^ iotokigeot 
being upen< Mr Joac^ etharial ^td,. or escoi upiD tbe 
matter of solid bodias theflaaelvefi, would! be cip^ of 
producing every kind of motion without tbe katit. 
mentaJity of a. substance which, is neithcf wind nor 
matter. 

Such, me conoaiue^ sue die ohjeedoaa idudb ow 
meUph^iaal; readeip. may make* to thin theoeyk Part 
of their force, however, will perhaps bo msewd ky 
the ingeniaus maimer in wbicb ouc aatfaec andyres 
mattou into am iawnseoiiial piineiple.u Bat so mash of 
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motions of tfa& hoavouly bofhes, the gvow£ ef yknta* 
and miBoaa.otfaer pheqimieiia wUchi ace 

In- tbe present age, yk' 



by attraction and repulsion. ^ 

losoplmiwm general acestrangely averse fftomadmitlsigl^ 

1W4hW'<^^ qB^itheewKbMd pbmetBaiw by kojw on any ocoasiso.the agency of mind; every efuju# 

Mtatiopo qrouodiom thoio own. axes*, fbaeacth feet must have a> cause, it is surely not irrational to WriL 

ie ao: uwtae,. and all its component masses auo se-. txibute such effects as roechanism cannot pi^cc to 

WtMlly MWeU: M oolleckimly inactive ; but tbe earth the opeDation otther oB intelligence or imtinct. To 
and sit its. JWU have vanous collective and separate snppoeo the Deity the immediate agent in the gicA 
tePWaeptSf. imparted from, the fluid which surrounds, motions of the* omoesso, baa been deemed impumf 
Bmvsdei,.Md]Cqristilutf^it« Being immersed together and it must be confessed that ve^ impious conebtaom 
with its proper surrounding/ sphere orvorteK in the have bcani dedooecL fraai that principle. But them is 
llWgee sphere or Vprtex of: tbe sun, it is carried: thereby surely no impiety in sapponng, with the eaodltatU- 
ip.ftlargeroiibit about' the sup, at. the same time that shop, of Gloyne, that the fluid which is kno^ to 

pervade the solar syalem, and to operate with rtm^m 
fvros, may be animated: by a powerful mind, vkkk. 
nets, iaslmctively for ends of wbicb itself kaows no- 
thingt For the emstence of socb a mind, no* otk» 

. . ^ eirideocey indeed^ ean be brought than what isiiffwd 

Mtne only- test of tnitlq and wbo.in all. bis inquinea ed by a very ancient and very general* tradidoo, asd' 
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bgrthq revolutfoui of its proper apbace it rotates* on its 

wnaxisA^’ 

Suck iS; the umst complete view* wbicb our Hnuts 
will; permit, usl to. give of Mr Young?s theory of mo* 
tionv. To tbc' pbilosopbec who. oansidera. expei;inmt 



ediploys his . handsj more thaiii his. head, we . are fiilly. 
aware that- it will appear in no better; light than as 
“ the basidfss fabviQ<o& a. visum.^’ Eves to the inteU 
lectoal pbilosopbar' who is/ not faghtened at tbe word 
mc/aj9dpsfrv,.weare afraid, thatsoch.an aotive substance 
as the author contends for, vdil appear as. inadequate 
to tbe, peoductiou of the. phenomona. of gravitation and 
repiiliion as- tbe material: aeiher of Mr Joaea and his 
foUowerSk A. being void of intelligeDeei w heth er^ it be 
mateusLoc immaterial^ quiesoept/ or motive, cannot be 
thc; suhiect of Jaw, in the pooper> sense of . the* word; 
Th«^ laws of which. Me Young speaks.* as necessary to 
regulate the motions; of tbcf active* substanocy must- be 
metfi Jorocs^ applied: by. seme extrinsic, and., superior 
poi^* And stoce. ^ motion, astit:is;riiei>/ib/ to > the 
acUvA substanoe, is pomerr wilhputt dkeclioQ, agency* 
without! onder^ activity/toaio.end ; sihoe iliis o£ sueba 
nature, tbatTfram its ungnidnd: agitations tbere> could 
result ;Deither> conqeotion, order, non harmony it fol- 

lews, that those e^riasic forces must be* parpetuaUq 

t 



by the impossibility of accounting for tbe pbenonwos 
upon prinoipleaof mere mechanism. Fcrhaps'SCBoe-of 
our more pious. readers may bo inclined, to think tkt 
the Supream Being. has> oommtUed tbe immediate gt* 
vernmeoOof the various planetary systems tO'powerfid 
tntelltgencaSy or AKOEUS, who, as his: minister, dtiwA 
their motions with wisdbm* and ’ foresight. Such sa 
opiaion* is certainly not* absurd in > itself; and it stww 
to bo oonntenanced by an anmnl writer *V who, tlwogk*^' 
not known by tho name of a philosopher, knew w* 
mueb of tho matter as any fouader o6 tba most orio 
brated:schooli 

TC‘ object to either* of< these by potheces, as-haihffs 
sometiaBoa dopey tl»t» it represents tbe govermneat of 
tbe world -as a perpetual miraob, betrays the gr«ortl‘ 
igooranoe for -we might os- well call the raovew^ 
of^the bod^of men- and btntee, wbidi are oett^f 
produced] by-minds, miraoulbiisv dh not^ »«*• 

that* either - bypoth^is is certainly true ; but the y 
both as> probable* and as satisfaetory -as tbs-hyped*^ 



applied,. because whatf is essaaiial to any substanoe can which attributes- agency to attracrion' and repuwlm,^ 
never: be destroyed or cbauge4so>loug4w-ther9iiSbtiiuce i-' i- ? 

itself ranains. 

Forces pnsdiiciog ordtrioot of.oonlusiott, oan be*ap*> 
pliedionly.^i a> beingi pessoBsediof iiiieiligtnce*; andiif 
the.> immediate and perpetoid agency of an iutelligeot 



a subtle aether, ov-to a subeteoce-wWch isueitheririrf 
nor -matter. Were- tbe immediate agcney«of ialelh^ 
to be^ admitted, there would be no. roem-for'W®^^ 
tbosei disputes wbicb have - been ■ agitated acTOOg 
loiophers, about tbe increase ordiiuinutkffref wtum 
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iiioa. ra the universe j because ati intelligent agent, wbfdi 
Y-^ceeld begin mntton as well as carry it on, might in- 
crease or difimibh it as be sbonM jntl^ prn^r. If hi- 
stinctive agency, or something simitat to it, be ado|ft- 
ed, there is the same room for investigation as upon 
the principles of methanism ^ because instinct works 
blindly, according to steady laws imposed by a strperior 
mind, which ntoy be discovered by observation of their 
eflects. As we consider this as by mnch the most pro- 
j, bable hypothesis of thfe two, we find oorsclvcS involved 
qoes- in the following question ; If a certain quantity of 
Wbe- tnotiod was originally communicated to the matter of 
^ the universe, how Comes it to pass that the original 
tityof ^®***tity still remajns?” Considering the many op- 
B in posite and contindictory motions which since the crea- 
;oHd tion have taken place in the universe, and which have 
“““'tmdoubtetfly destroyed a great part of the original 
quantity, by what means has that quantity been re- 
stored? 

If this question can be soloed by natural means, it 
must be upon the principles of Nekton ; for, in every 
cjjgg* where quantities and relations of quantities are 
^ required, it 5 s the province of mathematics to supply 
the information sought ; and all philosophers agree 
«, that Sir Isaac’s doctrine of the composition and reso- 
lution of motion, though in what respects the heaven- 
ly bodies it way have no physical reality, is so mathe- 
matically just, as to he the only principle from which 
the quantity of motion, or the force of powers, can 
in any case be computed. If wc choose to answer the 
question, by saying that the motion left is restored by 
interposition of the Detty, then we might as well 
have had recourse to falui at first, and say that he alotlb 
is the true principle of motion throu^out the crea- 

I tMU. 

vtf Before wc are reduced to this dHemma, however, 
lad It is necessary, in the first place, to inquire whether 
there is or can be any real diminution of the quaiitity 
of motion throughout the universe ? In this question 
the Cartesians take the negative side j and maintain, 
that the Creator at the beginning impressed a certain 
quantity of motion on bodies, and that under such 
laws as that no part of it should be host, bat the same 
portion of motion should he constantly preserved in 
matter : and hence they conclude, that if any moving 
body strike on any other body, the former loses no 
more of its motion than it communicates to the latter, 
fiit Isaac Newton takes the contrary side, and argaes 
^ hi the following manner : From the varions com- 

positions of motions, It is manifest there Is not al- 
ways the same quantity df motion in the world j for if 
two balls, joined together by a slender wirt, revdfce 
with an uniform motion about their comnion centre 
of gravity, and at the same time that Centre be carried 
uniformly in a right line drawn in the plane of their 
circular motion, the sum of the motions df the two 
balls, as often as they are in a right line, drawn from 
their Common centre of gravity, will be greater than 
the sum of their motions when they ate in a Hhe pcr- 
pendlcolar to that other. Whence it a^ats, that 
motion may be both generated and lost. B lit by rea- 
son of the tenacity of fluid bodies, and the friction of 
fbeir parts, with the weakness of the elastic power In 
^olid bodies, nature seems to incline much rather to 
the destruction than the prodnctlon of motion ^ and 



in reality, motion becomes Cobtinnally le^s nhd less.— h^iion. 
For botos which are leither so perfectly bard or so 
soft as to have no elastic power, wiu not rebound from 
each other 5 their impenetrability will only stop their 
motion. And if two such bodies equal to one ano- 
ther be carried with equal but opposite motions, So 
as to meet rn a void space, by the laws of motion they 
must stop in the very place Of concourse, lose all their 
motion, and be at rest for ever, unless they have an elas- 
tic power to give them a ttew motion. If they hate 
elasticity enough to make them rebound with one-fourth, 
one-half, or tbree-feurtbs, of the force they meet With, 
they will lose three fourths, one-half, or one-fourth, of 
their motion* And this Is confirmed by eitperiments : 
for if two equal pendulums be let fall from equal heights, 
so as to strUce mil upon each other ^ If those pendoTuMs 
be of lead or soft clay, they will lose aU, or alnlost all, 
their motion ^ and if they be of any elastic matter, they 
wiH only retain so much motion as they receive froto 
tlieir elastic power.” 

Motion, therefore, being thus, ih the opinion of our 
celebrated author, lost^ or absolutely destroyed^ it is ne- 
cessary to find some Cause by which it may be renewed. 

Such renovation Sit Isaac attributes to active princi- 
ples ; for instance, the cause of gravity, Whereby the 
planets and comets preserve their motions in their or- 
bits, and all bodies acquire a great degree of motion 
in falling ^ and the cause of fermentation, whereby the 
heart and blood of animals preserve a perpetual Warmth 
and motion, the inner parts of the earth are kept per- 
petually warmed; mauy bodies burn and shine, and 
the sun hlmSelf Wfis and shines, and with his light 
*Warms and clieCrS all things.” 

Elasticity is another cause of the renovation of mo- 
tion mentioned by Sir Isaac. We find but little mo- 
tion in the world (Says be), except what plainly flows 
either from these active principles, or from the com- 
mand of the wilier.” 24 

With regard to the destruction or positive loss df No power 
motion, however. We moat observe, that notwitb8tand-®*‘“®tion 
ing the authority of Sir Isaic Newton, It is 
impossible that any such thing can happen. All mov- 
ing bodies which cdrtie under the cognizance of oUr 
senses are merely passive, and acted upon by some- 
thing which We call powers or fluids^ and which are 
to us totally invisible. Motion, therefore, cannot be 
lost without a deStruCtioD Or diminution of oOe of' 
these powers^ which We have no reason to think can 
ever happen. When tWo pendulums rush agaihst each 
Other, the motion is the mere effect of the action of 
gravity ; and thitt action, which in this case iS the 
j^Wdr^ Continues to he the very same whether the pen- 
dnlnm moves Or moves not. Gould motion, tlierefore, 
be exhausted in this case, we must suppose, that by se- 
parating tWo pendulums to the same distance from each 
other, and then letting them come together for a great 
number of times, they would at last meet with less 
force than before. But there is certainly net the least 
foundaiioil for this supposition ; and no rational person 
will taxC it into his head, that supposing the whole 
human race had employed themselves in nothing else 
froiti the creation to flie present day, hwt separating 
pendulums and letting them stop each other’s motion, 
they Would now come fogctlier with less force than 
they did at first. Power, therefore, which is the cause 
3 M2 of 
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Motien. of motiou, is abeolutely indestructible. Powers may 
^ indeed counteract one another, or they may be made 
to counteract themselves^ but the moment that the 
obstacle is removed, they show themselves in their pris- 
tine vigour, without the least symptom of abatement or 
decay. 

Whether, therefore, we reckon the ultimate source 
of motion to be spiritual or material, it is plain that it 
most be to our conceptions infnite ; neither will the 
phenomena of nature allow us to give any other ex- 
planation than we have done : for no power whatever 
can lose more than its own quantity \ and it seems ab- 
surd to think that the Deity would create the world 
in such a manuer that it would ultimately become im- 
moveable, and then have recourse to unknown prin- 
ciples to remedy the supposed defect. On the prin- 
ciple we have now just laid down, however, the mat- 
ter becomes exceedingly plain and obvious. Tbe Crea- 
tor at first formed two opposite powers, the action of 
which is vai'ied according to the circumstances of the 
bodies upon which they act \ and these circumstances 
are again varied by the action of tbe powers themselves 
in innumerable ways upon one another, and the ap- 
proach of one body to another, or their receding to 
a greater distance. Where these powers happen to 
oppose each other directly, tbe body on which they 
act is at rest \ when they act obliquely, it moves in 
the diagonal •y or if the force acting upon one side is 
by any means lessened, tlie body certainly must move 
towards that side, as is evident from tbe case of the 
atmosphere, tbe pressure of which, when removed from 
one side of a body, will nuke it nmve very violently 
towards that side ^ and if we could continually keep 
off the pressure in this manner, the motion would as- 
suredly he perpetual. We must not Imagine that mo- 
tion is destroyed because it is counteracted; for it is im- 
possible to destroy motion by any means but removing 
tbe cause > counteracting nie effect is only a tempo- 
rary obstacle, and must cease whenever tbe obstacle is 
removed. Nature, therefore, having in itself an 
nite quantity of motion, produces greater or lesser mo- 
tions, according to the vai'ioiis action of the moving 
powers upon different bodies or upon one another, 
without a possibility of the general stock being either 
augmented or diminished, unless one of the moving 
powers was to be withdrawn by tbe Creator y in which 
case, the oilier would destroy the whole system in an 
The nature instant. As to the nature of these great original 
of the mov- powers, we must confess ourselves totally ignorant \ 
ing powers jjqj. Jq perceive any data from which the nature 
uu nown. them can he investigated. The elements pf light, 
air, &c. are the agents *, but in what manner they act, 
or in what manner they received their action, can he 
known only to the Creator. 

Perpetual J/or/OiV, in Mechanics^ a motipp which is 
supplied and renewed from itself, without the interven- 
tion of any external cause or it is an uninterrupted 
communicatioo of the same degree of motion from one 
part of matter to another, in a circle or. other curve re- 
*tumiiig into itself, so that the same momjcn turn still re- 
turns undiminished upon the first mover. 

The celebrated problem of a perpetual motion con- 
sists in the inventing a machine, which has the prin- 
ciple of its motion within Itself. M. de la Hire has de- 



monstrated the impossibility of any sneb machine, and 
finds that it amounts to this, viz. to find a body whidi'— yw 
is both heavier and lighter at tbe same time, or to find 
a body which is heavier than itself. 

Animal MoTiONy that which is performed by 
at the command of tbe mind or will. 

Though all the motions of animals,^ whether volan- 
tary or involuntary, are performed by means of the 
muscles and nerves, yet neither these nor the sobdle 
fluid which resides in them are to be accounted the ul- 
timate sources of animal motion. The^ depend entire- 
ly upon the mind for those motions which are properiy 
to be accounted animal. All tbe involuntary motions, 
such as those of the blood, the heart, muscl^ orgaas 
subservient to respiration and digestion* &c« are to be 
classed with those of vegetables ^ for though no vege- 
tables have them in such perfection as animals, tkm 
are yet traces of them to be found evidently amon^ ve- 
getables, and that so remarkable, that some have ima- 
gined the animal and vegetable kinmlonaa to appraich 
each other so nearly that they could scarce be distin- 
guished by a philosophic eye. See Muscu. 

Though the motions of animals, however, depend on 
the action of the mind or of the will, external ol^ts 
seem originally to have the command of the mind itself^ 
for unless an animal perceive something, it will not be 
inclined to act. By means of the ideas once received, 
indeed, and retained in the memory, it acquires a self- 
moving power, independent of any object present at tbs 
time, which is not the case with vegetables \ for how- 
ever they may act fi:om a present impulse, their niodom 
never appear to be derived iram any source which may 
not be accounted strictly mechanical. 

According to some, motion is the cause of smisation 
itself I and indeed it seems very probable that the Bas- 
tions of that subtle fluid, called Ught or deetrwcityy in 
our bodies always accompany our sensations ; bot whs- 
tber these be tbe causey or only the medtumy of seme, 
cannot be discoYered* 

Though all animals are endowed with a power of vo- 
luntary motion, yet there is a very great variety in the 
degrees of that power \ to determine which no certain 
rules can assigned ^ neither can we, from the ritnn- 
tion and manner of life of animals, derive any probaUe 
reason why the motion of one should differ so very much 
from that of another. This difference does not arise 
fjom their size, their ferocity, their timidity, nor any 
other property that we can imagine. The elephant, 
though the strongest land animal, is by no means the 
slowest in its motions \ the horse is much swifter than 
the bull, though there is not much difference in their 
size *, a greyhound is much swifter than a cat, thoogh 
the foriner be much larger, and though both live in ihs 
same manner, viz. by bunting. Among insects the 
same unaecoontable diversity is observable. Tbe loam 
and flea are both vermine, are both nearly of the bum 
size, and both feed on the bodies of animals ; yet there 
Is no comparison between the swiftness of their motions: 
while t]ie bog, which is much larger than cither, seems 
to have a kind of medium swiftness between both.** 

This very remarkable circumstance seems not even ts 
•depend on the nngc which animals are obliged to take 
in order to procure food for themselves : the msM 
of a snail is slower than that of an earth worm } while 
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lotion. many caterpillars is much quicker than either ^ 

^ though we can scarce determine which of the three has 
the greatest or the least extensive range for its food. 

Of all animals the shell fish move the slowest, inso- 
much that some have supposed them to be entirely de- 
stitute of locomotive powers ^ and muscles particular- 
ly are denied to have any faculty of this kind. Every 
one knows that these animals can open and shut their 
shells at pleasure; and it cannot escape observation, that 
in every muscle there is a fleshy protuberance of a much 
redder colour than the rest. This has been thought 
to be a tongue or proboscis, by which the animal takes 
in its food ; but is in the instrument of its mo- 

tion from place to place. This protuberance is divided 
into two lobes, which perform the office of feet. When 
the river muscle is inclined to i*emove from its station, 
it opens its shells, thrusts out this protuberance, and 
digs a furrow in the sand ; and into tliis furrow, by the 
action of the same protuberance, the shell is made to 
fall in a vertical position. It is recovered out of this 
into the former horizontal one, by pushing back the 
sand with the same tentacula, lengthening the furrow, 
and thus the animal continues its journey by a conti- 
nual turning topsy-turvy.— Marine muscles perform 
their motions in the same manner, and by similar in- 
struments. In general they are firmly attached to rocks 
or small stones by threads about two inches long, which 
are spun fn>m a glutinous substance in the protuberances 
already mentioned. 

Other animals which inhabit bivalved shells, ^r- 
Ibrm their motions by a kind of leg or foot *, which, 
however, they can alter into almost any figure tber 
please. By means of this leff they can not only sink 
into the mud, or rise out of it at pleasure, but can 
even leap from the place where they are ; and this cau 
be done by the limpit, which people are apt to ima- 
gine one of the most sluggish animals in nature— When 
this creature is about to make a spring, it sets its shell 
00 edge, as if to diminish friction ; then, stretching 
out the leg as far as possible, it makes it embrace a 
portion of the shell, and by a sudden movement, simi- 
lar to that of a spring let loose, it strikes the earth 
with its leg, and actually leaps to a considerable dis- 
tance. 

The spout, or razor-fish, is said to be incapable of 
moving forward horizontally on the surface ; but it 
digs a hole sometimes two feet deep in the sand, in 
which it can ascend or descend at pleasure. The leg, 
by which it performs all its movements, is fleshy, cy- 
lindrical, and pretty long ; and the animal can at plea- 
sure make it assume the form of a ball. When lying 
on the surface of the sand, and about to sink into it, 
the leg is extended from the inferior end of the shell, 
and makes the extremity of it take on the form of a 
shovel, sharp on each side, and terminating in a point. 
With this instrument the animal makes a hole in the 
sand ; after which it advances the leg still fartlier into 
it, makes it assume the form of a hook, and with this, 
as a fulcrum, it obliges the shell to descend into the 
hole. This operation is continued until the whole 
shell be covered ; and when the animal wishes ito re- 
gain the surface, it makes the extremity of the leg to 
assume the form of a ball, and makes an effort to ex- 
tend it. The ball, however, prevents any farther de- 
scent, and the reaction of the muscular effort raises up 



the whole shell, which operation is continued until it Motioii. 
reaches the surface; and it is surprising with what fiici- n/— 
lity these motions are accomplished by an animal aeem- 
ingly SO little qualified to move at all. Another parti- 
cularity in this fish is, that though it lives among salt 
water, it abhors salt so much, that when a little is thrown 
into its hole it instantly leaves it. But it Is still more 
remarkable, that if you once take hold of the spout-fish, 
and then allow it to retire into its hole, it cannot then 
be driven ont by salt ; though unless it be taken hold 
of by the hand, the application of salt will make it come 
to the surface as often as you please. 

Ail other shell fish, even those apparently the most 
sluggish and destitute of any apparatus for motion, am 
found to be furnished with such instruments as enable 
them to perform all those movements for which they 
have any occasion. Thus the scallop, a well-known 
animal Inhabiting a bivalved shell, can both swim up- 
on the surface of water and move upon land. When 
it happens to be deserted by the tide, it opens its shell 
to the full extent, and shutting it again with a sudden 
jerk, the reaction of the ground gives such an impulse 
to the whole, that it sometimes springs five or six 
inches from the ground ; and by a continued repeti- 
tion of this action, it gradually tumbles forward until 
it regains the water. Its method of sailing is stiU 
more curious. Having attained the surface of the 
water by means unknown to us, it opens the shell, 
and pots one-half above water, the other with the body 
of the animal in it remaining below. Great numbers 
of them are thus frequently seen sailing in company 
with their shells sticking up above water when the 
weather is fine, and the wmd acting upon them as sails ; 
but on the least alarm they instantly shut their shells, 
and all sink to the bottom together. 

The oyster has generally been supposed one of the 
most sluggish animms in nature, and totally incapable 
of voluntary motion ; but from the researches of the 
Abb^ Dicquemarre, this opinion seems to be errone- 
ous. The oyster, like many other bivalved shell-fisb, 
has a power of squirting water out fi^m its body ; 
and this property may easily be observed by putting 
some of them into a plate with as moch sea water as 
will cover them. The water is ejected with so much 
force, as not only to repel the approach of ordinary 
enemies, but to move the whole animal backwards or 
sidewise, in a direction contrary to that in which the 
water was ejected. It has been also supposed, that 
oysters are destitute of sensation ; but M. Dicquemarre 
has shown) that they not only possess sensation, but 
that they are capable of deriving knowledge from ex- 
perience. When removed from such places as are en- 
tirely covered with the sea, when destitute of expe- 
rience, they open their shells and die in a few days ; 
but if they happen to escape this danger, and the wa- 
ter covers them again, they will not Fopen their shells 
again, but keep them shut, as if warned by experience 
to avoid a danger similar to Avhat they formerly under- 
went. 

The motions of the sea-urchin are perhaps more cu- 
rious and complicated than those of any other animal. 

It inhabits a beautiful multivalved shell, divided into 
triangular compartments, and covered with great num- 
bers of prickles ; from which last circumstance it re- 
ceives the name of sea wxMn or sea hedgehog. The 

triangles 
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iriMigles are separated from one anollier by regular 
belts, and perforated by a great mimber of boles, from 
every one o( '^rhipb issues a fleshy horn similar to that 
of a snail, and capable of moving in a similar manner* 
The principal nse of these horns seems to be to fla the 
animal to rocks or stones, though it likewise makes 
use of them in its progresskc motion. By means^of 
these horns and prickles, it is enabled to walk either 
on its back or its belly j bnt it most commonly makes 
wc of those which are near the mouth. Occasionally 
it has a progressive motion by turning round like a 
wheel. 

The animals called sea^ettles or iHe^tiscp^ though ex- 
tremely s!mv in their motions, are nevertheless evidently 
capable of moving at pleasure from place to place. The 
variety of their figtare is such, that it is difficult to assign 
them any determinate figure whatever. In geiieraf, 
however, they resemble a truncated cone, the base of 
which is applied to the rock to which they adhere. 
Their colours are various, whitiah, brown, red or green- 
ish : the mouth is very large *, and when opened appears 
surrounded with filaments resembling the horns of snails, 
which being disposed in three rows around it, give 
the animal the appearance of a flower ; and through 
every one of these the animal has the power of squirting 
the sea water. The structure of these animals is ex- 
tremely singular j they consisting all of one organ, vht. 
a stomach. When searching for food, they extend 
their filaments, and quickly entangle qny small ani- 
mals that qome within their reach. The prey is instant- 
ly swallowed, and the mouth shat close upon it like a 
purse 5 in which state it remains fin* many days before 
the qutritive parts arc extracted. The animal, thou^ 
scarcely an inch or an inch and d half in diameter, is 
nevertheless so dilatable, that it can swallow large 
whelks and muscles, the shells of which are thrown out 
by the mouth after tlie nutritive partr have been ex- 
hausted. Sometimes the shell is too large to be voided 
this way \ in wliich case the body of the animal splits, 
and the shell is voided through the opening, which in a 
short time heab up again. The progressive motion of 
this creature is so slow, .that It resembles that of the 
hour hand of a clock, and is performed by means of in- 
nnmerable muscles placed on the outside of the body. 
All these are tubular, and filled with a fluid, which 
makes them project like prickles. On occasion it can 
likewise loosen the base of the cone from the rock, and 
inverting its body, move by means of the filaments al- 
ready mentioned, which surround the mouth ; but even 
the motion performed in this manner is alntost as slow 
as the other. 

Some animals are capable of moving backwards, ap- 
parently with the same facility that they do forwards, 
and that by means of the same instruments which move 
them forward. The common house fly exhibits an 
instance of this, and frequently employs this retrograde 
motion in its ordinary courses*, though we cannot 
know the reason of its employing such an extraordina^ 
method. Another remarkable instance is riven by Kfr 
Smellie in the fftason-bee. This is one ot the solitary 
species, and has its name from the mode of constructing 
its nest with mud or mortar. Externally this nest has 
no regular appearance, but at first sight is taken for a 
quantity of dirt adhering to the wall 5 though the inter- 
nal part be fornished with cells in the same regular 
2 



manner ^vkh the nests of other insects of the bee kind, 
When this bee leaves its nest, another frequently 
takes possession of it ; in which case a battle never fails 
to ensue on the retorn of the real proprietor. The 
dispute is decided in the air ; and each party endea- 
vours to get above the other, as birds of prey are wont 
to do in order to give a downward Mow. The under- 
most one, to avoid the stroke, instead of flying forward 
or lateimlly, always flies backward. The encounter is 
so violeat, thatw^n they strike, both parties fall to the 
ground. 

Vegeiahie Mottos. Though vegetables have not the 
power of moving from one place to another like animals, 
they are nevertheless capable of moving their different 
parts in such a manner as would lead us to suspect that 
they are actuated by a sort of instinct. Hence many 
have been induced to suppose, that the animal and ve- 
getable kingdoms arc in a maimer indistinguishable from 
one another \ and that the highest degree of vegetable 
life can hardly be known from the lowest degree of ani- 
mal life. The essential and insuperable distinction bow> 
ever between the two, is the faculty of sensation, and 
loco motion in consequence of it. Were it not, indeed, 
for the manifestation of sense by moving from one place 
to another, we should not be able to tell w'hetber vege- 
tables were possessed of sensation or not ^ Lut whatever 
motions they may be possessed of, it is certain that no 
vegetable has the faculty of moving from one place to 
another* Some have endeavoured to distinguish the two 
kingdoms by the digestion of food j alleging that plants 
have no proper organs, such as a stomach, Sec. for tak- 
ing in and digesting theii* aliment. But tr this it has 
■ been replied, that the whole body of a vegetable is a 
stomach, and absorbs its food at every pore. Hi^ 
however, seems not to be a sufficient answer. All ani- 
mals take in their food at intervals, and there is not a 
single instance of one which eats perpetually. The 
food is also taken into the body of the animal, and 
application of the parts made by means of the mtertal 
organization of the viscus ^ but iu vegetables, their 
whole bodies are immersed in their food, and absorb 
it by the sarface, as animal bodies will sometimes ab- 
sorb liquids when put into them. The roots of a tree 
indeed will change their direction when they meet with 
a stone, and will turn from barren into fertile ground \ 
but this is evidently mere mechanism, without any 
proof of will or sensation ^ for the noorisfamem of the 
root comes not from the stone, but from the earth 
around it^ and the increase in size is not owing 
to any expansion of the matter which the root already 
contains, hut to the apposition of new matter ; whence 
the Increase of size must always take place in the di- 
rection from whence the nourishment proceeds. On 
this principle also we may explain the reason why the 
roots of a tree, afrer having arrived at the edge of -a 
ditch, instead of shooting out into the air, wHi creep 
down the one side, along the bottom, and up the 
other. 

In their other movements the vegetables discover 00- 

a "' * like sensation or design. They will indeed oai- 
y bend towards light, or towards water j hut in 
the one case we must attribute the phenomenon to the 
action of the elements of light and air upon them; 
and in the latter, die property seems to be the same ; 
whh what in other cases we call attraction. Thos, if 
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Iqh^ t not bo nsoDvere^ ami a mb apDV|^ pkace^ near it tbaoa timpfacaofii^ €Bnotfaei% Mmnm^ and tiie 

in a diiMtioB Mforent from tkiit im wfaiob the root bianco vetch* All liiete are erected doriag Aw mglMJ ;• bttt 
was preoeeilnig^ it niiL soon alter ite peoctimi, aiid those of the while lupme, in tziae ofaieepf la^ dowA 
tum towaids w sponge > and thus we laa^ vary the The flowers of plants also have arotioiis peeeliaF tb 
^keeCiHi of the* not aa oftow aa we please* The ef* thenteelveo. Slwny of them during Ae mght aro en« 
fbrtiff apia^t tetBmfMniclarJaiesoorsIfadeinlo SBo^ closed in their <nd||fxCs. Some^ pOrtioakoiy dtose of 
dene are very vemai^able v oadco te accomplish the Cfontiaa spurge, geraoittitf strMtDmr^ Ond eommolt 

this, not oidy Ae leavoo will be ioclinedv bat even the whitlow graos^ When asbe^ bend* towards the emChp 
stent aod branohea^ twistedi Wbeii a wet spooga in hy^ %ohtdi nSeans the noieroua effects of nainr or dow ore 
btU under Ao leaves, of w tree, they bead down ha prevented, illl titen inodotts hWAre Wea^ oommo0i«y 
eider to tooeh it. If tesoei of wateo be pat WfCbiw asonbed to the swn V iWyS •y and Mr Sbndllte h^rmb m 
six ioahos of w gwowvng ctacumiiei^ in feas than 24 that in some of the eitwmples above mmlhmed tbe» 
houn the latter vdih alteo its directim*, the bitmohesi feets were evidently to* be ascribed to>heWI: batpldnlw 
will bend towards tbc w&ter, and never alter thair kept hv W hot-'hoosev where tile temperatnve’ of thw 
course nofil they cmwe i» ornitaat whir it. The most day and night ai^ aiiice> esmtraet their and sleep' 

mnwskable instance of this kind of asotlibn',. however, « in the same niasuier a» if they Were eteposed to the opeW 
is, that wAen* a pole is brought near m vine^ tbe latter aihr ^ whence it appealte (says ho)v that the slbep'of 
m\y taro towardo k, and< never cease egetending ko plants, is owing rather te a* peeukur laW^,* thanf tO' » 
braathes dll' it lays hold of the' support. quick^ onsfewte^niodon^of the^juiecs.?* suspcote^^ 

The motions of Ae seniidve plant, and others of therefare^ that aa the sleep> of pfhtnts iU' nOb Owing t6» 
the' same kind, bare been considered an very wonder- the mens absence of boat, it may be oCoasioned' by the^ 
foi'^ but it is doubtful' if any of them be really more want of light; and to* aaoevlain this he ptepoees anf 
so than that of tbe vine just meitdooed* None of experiment of timmhig upim them a stwmg Owiiota^^ 
these shot# any kind of pa^^naity te move wiAowt an li^t.* Jf netwdtiwteiidiiig. this light (sayir h0);> tbo^ 
actual tewoh. A very slij^t one, illdee<^ maltes thu' plants are not teused^ but conthfub tcvsleo^as usilal^ 
seusitife plant oontrael, and the whole branefa,^ togio- Aen it may be presnu^ tbot their organs; liko tho6er> 
ther wkb'tihe leaves; benddovrii towards the earth.-^ of animals,^ are net* only irdteblo, but- require tbl^ro^ 
These phenomena ane by some ascribed^ to electricity, paration of some invigoiwcing ioflueneb wbioh' tfloy 
Even die nvodons of the hrdfMmm gfran^y which at have lost while awake; by the antadous of thr air ahd 
first sight aeem so mudrmore smprisiifg than' those of of the soiPs rays; by the aut of growing,, dr by MAef 
the sensitive phmty may,, it is supposed, admit of ex^ other latent* cause.’^ Ob' tbit;* hoWeVet*, wtrmute^re^' 
planation upon the same principle; The American- ifiaxks, that die throwing of artifieild light upon 
plant called dwrum musdpfUay op Vcm 9 ^s cannot be attended with the saitoe oCnsequeitees ae tllafi 

anotbfT example of very wonderful moebamein in ve-' of the light of the uHleoa the' fbtmer^ were as^ 
getabies, tbottgh even this'* does not: argue* any deme' strong as* the latter, whicH^ hr impossible ;* and^ oVfW 
of sensadexi in this plant nteiw than in' othensr. gmntitig that we conld: proeore an astiOcial lighb aO^ 

leaves of tlie dioneea are' jointed, and* furnished with* steemg as that of tbe SUti, a* ^filhroncb might be'cCcat-* 
tWrows^of priukJes; A number of small glands upon* sioiied by the diffei^t dirocdoifs of die raysv thbde of 
the surfece' secrete a sweet juice which* entices flies'to tbe sun being vety neatly pamlld, While the - tajm of 
come and settle upon it; but the moment these insecte sdl aitificial light diverge very greatly. If; therefore, * 
touch die fatal spot; the leaves fold up, and squeeze we are to make an ei^perinimuf of this kind;’ the rsfyo* 
them to death between^the prickles^ The leaves’ fold should’ bo rendmed paiwUeh by means of a bterfiitig 
up in the same mannen whenabe plant is touched* with* mirror* Het^ again would: be' involved irt^a dlffi- 
astraw or pin. Tbe droBera roitmdtfoHa and culty; for the rays of tho^ suit proceed all irf^oiltPdi-' 

filh, round and hmg-lenfed sundew, plants of ouFoWtii roction , but: as of xiectesity wo mUOt employ diflhWVltr ' 
connwy, not uncommon’ in b^gy'gronnd; posoess'a^si- mirrors in our ojpp^merft; tho light must^itoli upon' the-' 
milar straeture, and perfbrtn similar functkmsi* plant* in different diPeOtloni^ sO^that wW ooUld nOF rojs* 

The folding up of die leavesuf certain plants^ io tho^ soaahly expect the sattte'reVuU aOwhelT thO- ptailtS' adsf 
absenee-of Urn sna^S* light, called^ then* ' afibnds* dkectly exposed^to the rays of tliC sun. 

aiiteher very I ciwio«8' instaiiee of vegetable motion.^*^ The motion of plants, not being dcducible' flotti 
AIoioh all vegetables; indeed; undergo sneb^a«romiirk-' sensation; as^in animalsi must-be ascribed to that* piu- 
able change in* thr night, that it is difficult to^know petty calkdttVr^adi^lry ; aifti this* property is possessed- 
exactly how maiiykindk do rcaliy sleep. They fold iip^ by the paito^ of anifUalS itt^ a greOtCr' degi^O' 

their leaves in* many different waya; but* all* agree in than eveit by tho most: irritable VfegOtSAfe. The*’ mbs* 
disposing of them 'in such a' manner as- to afford the^bcsF cular fibres will: Ooiitraetorrtlie appHcatienof any sti** 
proteetionr to* thw young stems, ffower buds or fniitr nftdadng sUbstanCe, even^aftsr'they’tets detitehedi 
The lesrves* of the tamarfnd tree' contract round' the* the body to whiclPthey bdenged.* The Iteait ofa^ftOg 
young fhik in ordertb protect it fromi noctornal • cold \ v^ll continue tb beat '\then-pribkied witk a pin fbr^ seve- 
and'diose of senna; glyeina,- and many other paptfibua^ rol hoUrS' after iF is takeif out' of- the bo^. The bwkt'^^ 
ceoaaphttits, di^xise of their leaves in * tbe same man* of a viper, or of a tbrde,^ beam distinctly front ‘ 26 tb 
ner. The leaves ’of the chick weed; asciepias’atripleX; 30 hours after the death of tbeoe animals: When the 

Ac. are disposed iivopposite pairs: In the night time’ intestines of a dog, or any Other qtiadrtrped, are sUd^ 

tltey rise perpendienhwly, and join * so close at the top dbnly cut irfto dlfi^erent'portions, all’ of them crUwl 
that ’ the flowere are concealed by them. In like man** bout like worms, and contract upon the slightest touch, 
iwr de the leaves pruteet' the'flbwetu- of the' fida or ai^ TSe hetWt^ intestines; and diaphragm; are the most 

irritable 
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irritable parts of animal bodies ^ and to discoTer whe- 
ther this quality resides in all plants« experiments should 
be made chiefly on leaves, flowers, buds, and the ten* 
der fibres of the roots. 

The motions of plants are universally ascribed by 
' our author to trrttabUiiy^ to which also we have ascribed 
them under the article Aiumal. The term, however, 
requires an explanation ; and to give this in an intelli- 
gible manner requires some attention. The most ob- 
vious comparison is that of an electrified thread ^ which 
on the approach of any nnelectrified substance, shows a 
Variety of motions, equally surprising with those of the 
parts of plants or the muscular fihm cut out of the 
body. Could we suppose that the electricity of a thread 
might be preserved after it was cut off from the electri- 
fying substance, it would show as much irritability as. 
even the muscular fibres, or portions of the intestines of 
animals. We know, firom the history of the torpedo, 
electrical eel, &c. that there are animals in which the 
electric fluid acts in such a manner as to produce a much 
more powerful effect than that of giving motion to the 
leaves of plants. The readiness, therefore, with which 
this fluid is. thrown into agitaUons when any substance 
in which it acts is touched, is without doubt the irrita- 
bility in question ^ but we have from thence no more 
reason to ascribe sensation to these irritable bodies, than 
to an electrified bottle when it discharges itself, or 
makes a cork ball play round it. 

In a paper read before tbe Academy of Sciences at 
Paris, by M. Bronssonet, the author inclines to con- 
found irritability and sensibility together. The dif- 
ferent parts of plants (says he) enjoy tbe faculty of 
motion ) but the motions of a vegetable are very diffe- 
rent in their nature from those of an animal : tbe most 
sensible, those that are produced with most rapidity in 
plants, are always influenced by some stimulating cause. 
Irritability, which is nothing but sensibility made ma- 
nif^t by motion, is a ^neral law to which nature has 
subjected all living beings; and it is this that conti- 
nually watches over their preservation. Being more 
powerful in animals than in plants, it may be often 
confounded in these last with phenomena that depend 
on a quite different cause. In the vegetable it is only 
the organ which is exposed to the action of the stimu- 
lating power that moves. Irritation ia particular pla- 
ces never produces that prompt combination of sensa- 
tions which we observe in animals ; in consequence of 
which certain parts are put in motion without being 
^directly affected, and which otherwise might have been 
PMsive. 

The jsmre perfect the carganization in the differ- 
est^piM of animals is, the more apparent are the signs 
of irritability. The parts that come nearest to those 
of vegetables, and in which of consequence tbe organi- 
zation is roost imperfect, are the least irritable. The 
same law holds with re|prd to plants ; but the result 
is opporite : the signs of irritability are most sensible in ^ 
proportion to tbe analogy of tlie parts with those of 
animals ; and they are imperceptible in those that are 
^ssimilar. This assertion is proved by what we observe 
in the organs destined in vegetables to perpetuate the 
species. Those parts alone seem sensible to stimuli ; 
the bark, leaves, stalks, and roots showing no signs of 
imtability. 

motions essentially vital, which have in ^ants 
X 



the neatest affinity with those of animals, are the oowse 
of the sap, tbe passage of the air to the tradica, the 
different positions whi^ the flowers of certain plantf 
take at certain hours of the day, 81c, But if we attend 
to the manner in which all these motions in plants are 
performed, we shall find that they present a greater 
number of modifications than the analogous motioos 
that take place in animals. The temperature of tbe 
atmosphere, its aviation, light, &c. have great iafln- 
ence on the motions of plants, by accelerating or re- 
tarding the course of their fluids ; and, as they can- 
not change their place, these variations prodnoe ia 
them changes more obvious and more uniforro than ia 
animals.’^ 

Our author now proceeds to infonn ns, that some of 
the motions of plants are occasioned by the rarity of 
the juices in plants, and others by thm abvndance. 
Of the former kind are those by which tbe capsnleii of 
some plants suddenly burst with a spring, and throw 
their seeds to some distance. Of the other kind are 
the action of the stamina in the parietaria^ the inflec- 
tion of the peduncles of flowers, and of the pistilla. 
** Those motions (says he) which are particidi^y ob- 
served in the organs destined to tbe reproduction of 
tbe individual, not appearing except in cirenmotanccs 
that render them absolutely necessary, seem in some 
measure to be the effect of a particular combination : 
they are, however, merely mechanical ; for they are 
always produced in the same way and in the same cir- 
comstances. Thus the rose of Jericho, and the dry fivit 
of several species of mesetnbryfMtheimm^ do not opm 
but when their vessels are full of water. 

The sudden disengagement of fluids produces s 
kind of motion. To this cause we must aUribnte a 
great number of phenomena observable in tbe leaves 
of several plants, and which do not depend on irrita- 
bility. The small glands in each leaf of the dwtun 
are no sooner punctured by an insect, that it instantly 
folds up and seizes the animal : tbe puncture seems to 
operate a disengagement of the fluid which kept tbe 
leaf expanded by ffiling its vessels. This explanation 
is tbe more probable, that in the early state of tbe 
vegetation of this plant, when the small glands are 
hardly evolved, and when probably the jniims do not 
run in sufficient abundance, the leaves are folded op 
exactly as they appear when panctnred by an insect at 
a more advanced period. We observe a phenomeaeB 
similar to this in both species ef the dSrosrra (sun-dew), 
mentioned above. Tbe mechanism here is very easily 
observable : tbe leaves are at first folded np ; tbe juices 
are not yet propelled into the fine hairs with which 
they are covered ; but after they are expanded, tbe 
presence of the fluid is manifest by a drop seen at tbe 
extremity of each hair: it is by absorbing this fluid tbit 
an insect empties the vessels of the leaf, which then folds 
up, and resumes its first state : tbe promptitode of tbe 
action is proportioned to the number of hairs toadied 
by the insect. This motion in some degree resembles 
that which takes place in the limb of an animal 
in a state of flexion by a tumor in the joint ; when the 
matter which obstructed the motion is discharged, tbe 
limb instantly resumes its former position. The pbe- 
Domcna that depend on the abundance of fluids are 
particularly evident iu plants which mw iq st^t soili ; 
tbe drQseru and diweta are of this kind: and it is kiowa 
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a hj the experiments of Mess. Du Fay and Du Hamel, 
t^t sensitive plants are particularly sensible when the 
^ sun is obscured by clouds and the air wann and moist. 
Tbe influence of external causes sometimes so modifies 
the vital motions in plants, that we would be tempted 
to ascribe them to volition, like those that depend en- 
tirely on that faculty in animals. If we set a pole in 
the ground near a twining plant, it always lays bold of 
the pole for support, in whatever place we put it. The 
same thing occurs in the tendrils of tbe vine ^ which 
always attach themselves to the support presented them, 
on whatever side it may be placed, provided they can 
reach it : but these motions are entirely vital : the 
twining plants and tbe tendrils direct themselves to 
every quarter, and consequently cannot fail of meet- 
ing with the bodies within their reach. These mo- 
tions are performed as long as the parts continue to 
grow ^ but when they cease to elongate, if they have 
not b^n able to reach any body on which they can fix, 
they bend back upon themselves. This and other ob- 
servations show bow far the vital motions in plants may 
be modified by external causes, and how essentially 
they difler from those that are the effect of volition 
in animals. 

^ Some plants appear endowed with no sort of mo- 
tion: some have leaves that can move in different di- 
rections : their motions are generally modified by dif- 
ferent causes p but none appear so eminently possessed 
of this quality as the hedysarum gyrans of Linnaeus.— 
No part of this plant shows any signs of irritability upon 
application of stimuli : and the motion of its foliola 
ceases when the leafets are agitated by the wind.— 
When the sun is warm, the little leaves of the bedy- 
$arum are also immoveable \ hut when the weather is 
warm and moist, or when it rains, they move very 
freely. This motion seems indispensably necessary to 
tbe plant \ for it begins as soon as tbe first leaves un- 
fold, and continues even during the night \ but in 
time it grows weaker. In our stoves it is most consi- 
derable during tlie first year \ in the second, it is not 
very sensible : in its native place all the leaves have a 
motion never observed here. The moving leafets* are 
most agitated while the plants >are in full flower, and 
the process of fructification goes on. The oscillatory 
motion is so natural to it, that it not only remains for 
three or four days in the leafets of a branch that has 
been cut off and put in water, but is even continued 
though the branch be exposed to the air. The leaves 
«eera to perform the office of the heart in vegetables. 
When a plant is stripped of its leaves, the progress of 
vegetation is arrested \ and such vegetables resemble 
those animals which have a periodical sleep, induced by 
a diminution of -the action of the heart. Many plants 
hardly show any signs of motion \ many seem also whol- 
ly cataleptic \ which is rarely if ever found in animals. 
The footstalks of the flowers of dracocephalum, a VJi- 
gioian plant, preserve themselves in whatever position 
they are placed. 

Miisctdar Mo nos. See Muscle. 

MOTIVE, is sometimes applied to that faculty of 
the human mind, by which we pursue good and avoid 
evil. Thus Hobbes distinguishes the faculties of the 
mind into two sorts, the cognitive and motive. 

MOTOUALIS, a small nation of Syria, inhabiting 
to tbe east of the country of the Druses, in tbe valley 
VoL. XIV. Part II. + 



which separates their mountains from those of Damas* Motouii*!s 
cus j of which the following account is given by Vol- ' 

ney in his Travels, vol. ii. 

The characteristic distinction between them aud the 
other inhabitants of Syria (says our author) is, that 
they, like tbe Persians, are of the sect of All, wliile 
all the Turks follow that of Omar or Moaouia. This 
distinction, occasioned by the schism which in the 
36th year of the Hegira arose among tbe Arabs, re- 
specting the successors of Mahomet, is the cause of au 
irreconcilable hatred between the two parties. The 
sectaries of Omar, who consider themselves as tbe only 
orthodox, assume the title of SonniUs^ which has that 
signification, and term their adversaries SkiiteSy that is 
sectaries of All.’’ The word Motmali has the same 
meaning in the dialect of Syria. The followers of 
All, dissatisfied with this name, substitute that of Adlia^ 
which means assertors of justice,” literally “ Justi- 
ciarians:^^ a denomination which they have assumed 
in consequence of a doctrinal point they advance in 
opposition to the Sonnite faith. A small Arabic trea- 
tise, entitled Theological Fragments concerning the 
Sects and Religions j)f the World, has the following 
passage : 

1 hese sectaries who pretend that God acts only 
on principles of justice, conformable to human reason^ 
are called Adlia or Juaticiarians, God cannot (say 
they) command an impracticable worship, nor ordaia 
impossible actions, nor enjoin men to perform what is 
beyond their ability > but wherever he requires obedi- 
ence, will bestow the power to obey. He removes the 
cause of evil, he allows us to reason, aud imposes only 
what is easy, nut what is difficult \ he makes no man 
responsible for tbe actions of another, nor punishes 
him for that in which he has no part \ he imputes not 
as a crime what himself has created in man nor doea 
be require him to avoid what destiny has decreed,— 

This would be injustice and tyranny, of which God 
is incapable, from the perfection of his being.” To 
this doctrine, which diamebically opposes the system 
of the Sonnites, the Motoualis add certain ceremonies 
which increase their mutual aversion. They curse 
Omar and Moaouia as rebels and usurpers \ and cele- 
bi*ate Ali and Hosain as saints and martyrs. They 
begin tbeir ablutions at the elbow, instead of the end 
of tbe finger, as is customary with tbe Turks \ they 
think themselves defiled by tbe touch of strangers \ and, 
contrary to the general pinctice of the East, neither eat 
nor drink out of a vessel which has been used by a per- 
son not of their sect, nor ^ill they even sit with such at 
the same table. 

Tliese doctrines and customs, by separating the Mo- 
toualis from their neighbours, have rendered them a 
distinct society. It is said they have long existed as 
a nation in this country, though their name has never 
been mentioned by any European writer before the 
1 8th century j it is not even to be found in the maps 
of D'Anville ; La Roque, who left their country not 
a hundred years ago, gives them the name of Amc- 
die ns. Be this as it may, in the later tiroes their wars, 
robberies, successes, and various changes of fortune, 
have rendered them of consequence in Syria. Till about 
the middle of this century, they only possessed Balbec 
their capital, and a few places in the valley, and Anti- 
Lebanon, which seems to have t»eeii their original 
3 N country. 
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JiotoiiaHs. country* At that period we find them under a like 
^ Motto, govcrpment with the Druzes, that is to say, under 
^ ^ a nomber of Sbaiks, with one principal chief of the 

£sniily of Harfonsh. After the year 1750 they esta- 
blish^ themselves among the heights of Bekaa, and 
got footing in Lebanon, where they obtained lands 
belonging to the Maronites, almost as &r as Besharrai. 
They even incommoded them so much by their ravages, 
as to oblige the emir Yousef to attack them with open 
force and expel tbem^ but on the other side, they 
advaitced . along the river even to the neighbourhood 
of Sour (Tyre). In this situation, Sbaik Daher had 
the address, in 1 760, to attach them to his parly. — 
The pachas of Saide and Damascus claimed tributes, 
which they bad neglected paying, and complained of 
several robberies committed on their subjects by the 
Motonalis; they were desirous of chastising them; 
but this vengeance was neither certain nor easy. 
Daher interposed ; and by becoming security for the 
tribute, and promising to prevent any depredations, 
acquired allies who were able, as it is said, to arm 
10,000 horsemen, all resolute and formidable troops. 
Shortly after they took possession of Sour, and made 
this village their principal sea port. In 1771 they 
were of great service to Ali Bey and Daher against 
riie Ottomans. But Emir Yousef having in their ab- 
sence armed the Druzes, ravaged their country. He 
was besieging the castle of Djezin, when the Motoualis, 
returning from Dama^ns, received intelligence of 
this invasion. At the relation of the barbarities com- 
mitted by the Druzes, an advanced corps, of only 
500 men, were so enraged, that they immediately 
i^ushed forward against the enemy, determined to perisli 
in taking vengeance. But the surprise and confusion 
they occasioned, and the discord which reigned be- 
tween the two factions of Mansour and Yousef, so 
much favoured this desperate attack, that the whole 
army, consisting of 25,000 men, was completely over- 
thrown. 

In the following year, the a&irs of Daher taking 
a favourable turn, the zeal of the Moloualis cooled to- 
wards him, and they finally abandoned him in the ca- 
tastrophe in which he lost his life. But they have 
suffered for their imprudence under the administration 
of the pacha who succeeded him. Since the year 
1777, Djezzar, master of Acre and Saide, has inces- 
santly laboured to destroy them. His persecution for- 
ced them in 1784 to a reconciliation with the Druzes, 
and to enter into an alliance with the emir Yousef. 
IHiough reduced to less than 700 armed men, they 
did more in that campaign than 1 5,000 or 20,000 
Druzes and Maronites assembled at Dair-el Kamar. 
They alone took the strong fortress of Mstr-Djebaa, 
and put to the sword 30 or 60 Epirots who defended 
it. But the misunderstanding which prevailed among 
the chiefs of the Druzes having rendered abortive all 
their operations, the pacha has obtained possession of 
the whole valley, and the ci^ of Balbec itself. At 
this period not more than 500 families of the Motoualis 
remained, who took refuge in Anti-Lebanon, and 
the Lebanon of the Maronites ; and, driven as they 
now are from their native soil, it is probable they will 
be totally annihilated, and even their very name become 
extinct. 

MOTTO, in armoury, a short sentence or phrase, 



carried in a scroll, generally under, but sometunes over 
the arms : sometimes allnding to the bearing, some- I 

times to the name of the bearer, and sometimes cod- 
taining whatever pleases the fancy of the deviser. v** 

MOVEABLE, in general, denotes any thing ca- 
pable of being moved. 

Moveable Feasts ^ are such as are not always held 
on the same day of the year or month ; tboogfa they be 
on the same day of the week. See Feasts. 

Thus, Faster is a moveable feast, being always heU 
on the Sunday which falls upon or next after the first 
full moon following the 2ibt of March. 

AH the other moveable feasts follow Easter, i. e. the? 
keep their distance from it ; so that they are fixed with 
respect thereto. 

Such are Septnagesima, Sexagesima, Ash Wednes- 
day, Ascension day, Pentecost, Trinity Sunday, &c. 
which see under their proper articles, Seftuagesisu, 

&c. 

Moveable Subject ^ in Law^ any thing that moves 
itself, or can be moved ; in contradistinction to immove- 
able or heritable subjects, as lands, bouses, &c. 

MOVEMENT, Motion, a term frequently used is 
the same sense with automaton. 

The most usual movements for keeping time are 
watches and clocks : the first are sneh as show the parts 
of time, and are portable in the pocket ; the second, 
such as publish it by sounds, and are fixed as furniture. 

See Horology. 

Movement, in its popular use umong ns, signifies 
all the inner works of a watch, clock, or other engine, 
which move, and by that motion carry on the design of 
the instrument. 

The movement of a clock or watch is the inside, of 
that part which measures the time, strikes, &c. excln- 
sive of the frame, case, dial plate, &c. 

The parts common to both of these movements are, 
the main-spring, with its appurtenances ; lying in the 
spring box, and in the middle thereof lapping aboat 
the spring-arbor^ to which one end of it is fastened. 
A-top of the spring-arbor is the endless screw and its 
wheel; but in spring-clocks, this is a ratchet-wheel with 
its click, that stops it. That which the main-spring 
draws, and round which the chain or string is wrapped, 
is called the Jusyi this is ordinarily taper ; in large 
works, going with weights, it is cylindrical, and called 
the barreL The small teeth at the bottom of the fosy 
or barrel, which stop it in winding up. Is ^led the 
ratchet ; and that which stops it when wound up, and 
is for that end driven up by the spring, the gardc-guL 
The wheels are various : the parts of a wheel are, the 
hoop or rim, the teeth, the cross and the collet or 
piece of brass soldered on the arbor or spindle whereon 
the wheel is rivetted. The little wheels playing in the 
teeth of the larger are called pinions ; and their teeth, 
which are 4, 5, 6, 8, &c. are called Icves ; the ends of 
the spindle are called piwts; and the guttered wheel, 
with iron spikes at bottom, wherein the line of ordi- 
nary clocks runs, the pu/Uy. We need not say toy 
thing of the hand, screws, wedges, stops, &c. See 
Wheel, Fust, &c. 

Perpetual Movemest. Sec Perpetual MoTioy- 

MOUFET, Thomas, a celebrated English ph^ 
cian, was born at London, and practised medicine 
with great reputation.- Towards the latter end of his 
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fi\ life he retired to tlie coontrj, and died about the year 
i6qo. This physician is kno\?n by a work which was 
begun b^r Edward Wotton, and printed at London in 
1634, folio, with the title of Theatrum Inscctortmi. , A 
translation of it into English was published at London 
hi 1658 folio, Martin Lister giws a very unfavour- 
able opinion of this book : As Moufet (says he) 

made use of Wotton, Gesner, &c. an excellent work 
mi|ht have been expected from him *, and yet his Thea^ 
tmm is full of confosion, and he has made a very bad 
nse of the materials with which these authors have fur- 
nished him. He is ignorant of the subject of which he 
treats, and bis manner of expression is altogether bar- 
barous. Besides this, he is extremely arrogant, to say 
no worse \ for though he has copied Aldrovandus in in- 
nomerahle places, be never once mentions bis name.** 
Bat Lay thinks that Lister, by expressing himself in this 
manner, has not done jnstice to Moufet \ and he main- 
tains that the latter has rendered an essential service to 
tiie repuldic of letters. 

MOUG-DEN, or Cheh-takg j a ci^ of Chinese 
Tiutary, and capital of the country of the Mantchews 
or Eastern Tsurtars. These people have been at great 
paios to ornament it with several public edifices, and 
to provide k with magazines of arms and storeh^ses. 
Ibcy consider it as the principal place of their nation ; 
and since China has been under their dominion, tliey 
have established the same tribunals bere as at Peking, 
excepting that called Lii-pou : these tribunals are com- 
posed of Tartars only ^ their determination k final y 
and in all their acts they use the Tartar characters and 
iangutge. llie city is built on an eminence y a num- 
ber of rivers add much to the fertility of the surround- 
ing country. It may be considered as a doulde chy, 
of which one is enclosed within the other : the interior 
contains the efnperor*8 palace, hotels of the principal 
mandarins, serverei^ courts, and the different tribu- 
nals y the exterior is inhabited by the common people, 
tradesmen, and all those who by their employments 
or professions are not obliged to lodge in the interior. 
The latter is almost a league in circumference y and the 
walls which enclose both are more than three leagues 
round: these walls were entirely rebuilt in 1631, and 
repaired several tiroes under the reign of Kang-bt. 

MOULD, or Mold, in the mechanic arts, &c. a 
cavity artificially cut, with a design to give its form or 
impreaston to some softer matter applied therein. Moulds 
are implements of great use in sculpture, foundery, &c. 
Tbe workmen employed in melting the mineral or 
metallic ore dug out of mioes, have their several moulds 
to receive the melted metal as it comes out of the fur- 
nace y but these are different aceofding to the diversity 
of metals and works. In gold mines, they have moulds 
for ingots y in silver mines, for bars y in copper and 
lead mines, •for pigs or salmons y in tin mines, for pigs 
and ingots ; and in iron mines, for sows, chimney backs, 
anvils, caldrons, pots, and other large utensils and mer- 
chandises of iron y which are here oast, as it were, at 
first haniL 

Moulds of founders of large works, as statues, b^ls, 
guns, and other brazen works, are of wax, supported 
within-side by what we call a core, and covered with- 
ODtsidc with a cape or case. It is in the space which 
tbe wax took op, which is afterwards meit^ away to 
leave it free, timt the Hquid metal runs, and the work 



is formed y being carried tbkber through a great mmi- 

ber of little cansds, which cover tbe whole mould. See t 

Foundery. 

Moulds of moneyers are frames full of sand, where- 
in the plates of metal are cast that are to serve for the 
striking of species of gold and silver. See Coining. 

A sort of concave moulds made of clay, having 
within them the figures and inscriptions of ancient 
Roman coins, are found in many parts of England, and 
supposed to have been used for tbe casting of money. 

Mr Baker having been favoured with a sight of some 
of these moulds found in Shropshire, bearing tbe same 
types and inscriptions with some of tbe Roman coins, 
gave an account of them to the Royal Society. They 
were found in digging of sand, at a place calM Rvtou 
in Shropshire, a^ut a mile from the great Watling- 
street road. They are all of the size of the Roman de- 
narius,' and of little more than the tliiekness of our 
halfpenny. They are made of a snaooth pot or brick 
clay, which seems to have been first well cleansed from 
dirt and sand, and well beaten or kneaded, to render it 
fit for taking a fair impression. There were a great 
many of them found toother, and there are of them 
not unfirequently found in Yorkshire *, bat they do not 
seem to have been met with in any other kingdom, ex- 
cept that some have been said to be once found at 
Lyons. They have been sometimes found in great 
numbers joined together side by side, on one fiat piece 
of clay, as if Intended for the 4sastiag of a great num- 
ber of coins at once ^ and both these, and all the others 
that have been found, seem to have been of the empe- 
ror Severus. They are sometimes fonnd impressed ort 
both sides, and some have the head of Severus on one 
side and some well known reverse of bis on tbe other. 

They seem plainly to have been intended for the coin- 
age of money, though it is not easy to say in wliat 
manner diev can have been -employed for that purpose, 
especially tnose which have impressions on both sides, 
unless it may be supposed that they coined two pieces 
a^ tbe same time by the help of three moulds, of which 
this wa^ to be the middle one. If by di^iosing these 
4 nto some sort of iron frame or case, as ear letter- 
founders do the brass moulds for casting their types, tlie 
melted metal could be easily poured into them, it would 
certainly be a very easy method of coining, as such 
moulds require little time or ei^pence to make, and 
therefore might be supplied with new ones as often as 
tb^ haj^n to break. 

These moulds seem to have been burnt or baked 
sufliciently to make them hard y but not so as to ren- 
der them porous like our briel^ whereby they would 
have lost their smooth and even surface, which in these 
is plainly so close, that whatever metal should be form- 
ed in them would have no appearance like tbe sand- 
holes by which counterfeit coins and metab are nsually 
detected. 

Moulds of founders of small woxks are like the 
frames of coiners ; it is in these frames, which - are 
likewise filled with sand, that their several works are 
fashioned ; into which, when the two frames ui which 
the mould is composed, are rejoined, the melted brass 
is run. 

Moulds of letter-founders are parly of steel and 
partly of wood. The wood, properly speaking, serves 
only to cover the real mould wUch is within, and to 
3 N 2 prevent 
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Mouldf. prevent the workiURn, who holds it in bis hand, from 
■ —v being incommoded by the heat of the melted metal. 
Only one letter or type can be formed at once in each 
mould. See Letter Foundery. 

Moulds, in the manufacture of paper, are little 
frames composed of several brass or iron wires, fasten- 
ed together by another wire still finer. Each mould is 
of the bigness of the sheet, of paper to be made, and has 
a rim or ledge of wood to which the wires are fastened. 
These moulds are more usually called frames or forms. 
Sec PAPEB-Making, 

Moulds, with furnace and crucible makers, are made 
of wood, of tbe same form with the crucibles \ that is, 
in form of a truncated cone : they have handles of wood 
to hold and turn them with, when being covered with 
the earth, the workman has a mind to round or fiatten 
his vessel. 

Moulds for leaden bullets are little iron ifincers, 
each of whose branches terminates in a hemispherical 
concave, which when shut from an entire sphere. In 
the lips or sides where the branches meet is a little jet 
or hole, through which the melted lead is conveyed. 

Laboratory Moulds Rve made of wood, Tor filling 
and driving all sorts of rockets and cartridges, &c. 

Glaziers Moulds. The glaziers have two kinds of 
moulds, both serving to cast their lead : in tbe one they 
cast tlie lead into long rods or canes fit to be drawn 
through the vice, and the grooves formed therein ^ this 
they sometimes call ingot-mould. In the other, they 
mould those little pieces of lead a line thick and two 
lines broad, fastened to the iron bars. These may be 
also cast in the vice. 

Goldsmiths Moulds. The goldsmiths use tbe bones 
of the cuttle fish to make moulds for their small works ^ 
which they do by pressing the pattern between two 
bones, and leaving a jet or hole to convey the metal 
through, after tbe pattern has been taken out. 

Mould, among masons, is a piece of hard wood or 
iron hollowed within side, answerable to the contours of 
the mouldings or cornices, &c. to be formed. This is 
otherwise caiiber. 

Moulds, among plumbers, are the tables on which 
they cast sheets of lead. These they sometimes call 
simply tables. Besides which they have other real 
moulds, wherewith they cast pipes without soldering. 
See each described under Plumbery. 

Moulds, among the glass grinders, are wooden 
frames, whereon they make tbe tubes wherewith they 
fit their perspectives, telescopes, and other optic ma- 
chines. These moulds are cylinders, of a length and 
diameter according to tbe use they are to be applied to, 
but always thicker at one end than tbe other, to facili- 
tate the sliding. The tubes made on these moulds are 
of two kinds *, the one simply of pasteboard and paper > 
the other of thin leaves of wo<^ joined to the paste- 
board. To make these tubes to'^ draw out, only tbe last 
or innermost is formed on the mould > each tube made 
afterwards serving as a mould to that which is to go 
over it, but without taking out the mould from the first. 
See Grinding. 

Moulds used in basket-making are very simple, con- 
sisting ordinarily of a willow or osier turned or bent In- 
to an oval, circle, square, or other figure, according to 
the baskets, panniers, hampers, and other utensils in- 
tended. On these moulds they, make, or more properly 
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measure all their work *, and accordingly (hey Uve litdh 
them of all sizes, shapes, &c. [ 

Mould, in ship-building, a thin flexible piece of 
timber, used by shipwrights as a pattern whereby 
form tbe diflerent curves of the timbers, and other com- 
passing pieces in a ship^s frame. ^ There aie two sorts 
of tb^, viz. the bend . mould and hollow mould ‘, tbe 
former of these determines tbe convexity of the timben, 
and the latter their concavity on the outside, where they 
af^roach the heel, particularly towards the extremities 
of tbe vessel. The figure given to tbe timbers by this 
pattern is called their bevelling. 

Moulds, among tallow chandlers, are of two kinds : 
the first for the common dipped candies, being the ves- 
sel wherein the melted tallow is disposed, and the wick 
dipped. This is of wood, of a triangular form, and 
supported on one of its angles : so that it baa an open- 
ing of near a foot a-top : tbe other, used in the fabric 
of mould candles, is of brass, pewter, or tin.— Here 
each candle has its several mould. See Candle. 

Mould, among gold-beaters, a certaia number of 
leaves of vellum or pieces of gut, cut square of a cer- 
tain size, and laid over one another, between which 
they put the leaves of gold and silver which they beat 
on the marble with the hammer. See Gold Leaf. 

They have four kinds of moulds ; two whereof are of 
vellum and two of gut ^ the smallest of those of vel- 
lum consists of 40 or 50 leaves ^ the largest contains 
100 : for the ot^rs, each contains 500 leaves. Bie 
moulds have, all their several cases, consisting of two 
pieces of parchment, serving to keep tbe leaves ef the 
mould In their place, and prevent their being disorder- 
ed in beating. 

Mouli>, in Agriculture^ a general name for the soil 
earthy substance with which tbe dry land is generally 
covei^, and in which all kinds of vegetables take root 
and grow. It is far from being an homogeneous sub- 
stance ) bebg composed of decayed animal and vege- 
table matters, along with calcareous, ai^Uaceoiis, m 
siliceous earths, mixed together in various proportioDS, 
and with the differenC degrees of moisture, consUtutiiig 
every -variety of Soil. 

MOULDINESS, is a while down or lanugo, which 
is produced on the surface of animal or vegetable mst- 
ters in a state of putrefaction ^ and which viewed 
through a microscope appears like a kind of meadow, 
out of which arise herl^ and flowers. See MocoR, 
Botany Index. 

MOULDING, any thing cast in a mould, or that 
seems to have been so, though in reality it were cot 
with a chisel or the axe. 

Mouldings, in Architecture^ projectures beyond the 
naked wall, column, wainscot, &c. the assemblage of 
which forms cornicbes, door cases, and other deoon- 
tions of Architecture. See that article. 

MOULINET is used in Mechanics^ to signify a 
roller, which being crossed with two levers, is nsuaOy 
applied to cranes, capstans, and other sorts of engiaed 
of the like nature to draw ropes, heave op stones, 
&c. 

Moulinet is also a kind of turnstile or woodes 
cross, which turns horizontally upon a stake fixed in 
tbe ground ; usually placed in passages to keep 
horses, and to oblige passengers to go and come one hy 
one. These moulinets are often set near the outworks 

of 
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aet of fortified plaoe« at the sides of the barriers, tbrongh 
which people pass bn fgoi. 

MOULINS, a tof?n of France, in the department 
of AHier, and containing about 13,200 inhabitants in 
1800. The houses of the Cbartreux, and that of the 
Visitation, are magnificent^ It has a considerable trade 
in cutlery ware, and is seated on the river Allier, in a 
pleasant fertile plain, almost in the middle of France, 
30 miles sonth of Nevers, and 55 north of CleimonU 
E. Long. 3. 25. N. Lat. 46. 34. 

MOULTON, North, a town of Devonshire, on the 
river Moul. 

Moulton, Souths on the same stream, 182 miles 
from London. This, as well as the former, was 
anciently royal demesne. It sent members to parlia* 
ment in the reign of Edward I. consists of a mayor, 18 
capital burgesses, a recorder, town clerk, and 2 ser-» 
jeants at mace. Its chief manufactures are serges, 
sballof^fus, and felts ^ and a considerable market for 
wool. 

MOULTING, or Molting, the falling ofif or 
change of hair, feathers, skins, horns, or other parts of 
animals, happeninp^ in some annually, in others only at 
certain stages of hie. 

The generality of animals moult in the spring. The 
moulting of a hawk is called mewing. The moulting 
of a deer is the quitting of his horns in February or 
March. The moulting of a serpent is the putting off 
his skin. See Exuvia. 

MOUND, a term used for a bank or rampart, or 
other fence, particularly that of earth. 

Mound, in Heraldry^ a ball or globe with a cross 
upon it, such as our kings are usually drawn with, 
holding it in their left hand, as they do the sceptre in 
the right. 

MOUNT, an elevation of earth, called also moun^ 
udn. See Mountain. 

Mount Edgecumbej a prodigious high peak, at the 
^trance of Cookes strait, in New Zealand, on the west 
side* Its* height is supposed not to be much inferior to 
that of the Peak of Teneriffe. 

Mount Sorrel^ a town in Leicestershire, so named 
from a high mount or 8<did rock adjoining to the town, 
of a dusky red or sorrel*coloured stone, extremely bard. 
Of Tou^ stones hewn out of this rock tfae town is 
built. It was noted formerly for its castle, and is seat- 
ed on the river Stour, over which there is a bridge. It 
is 20 miles south-east by south of Derby, and 105 
north-west by north of London. It contained 1 502 in- 
habiunts in 1811. W. Long. 1.9. N. Lat. 52.45. 

Mounts of Pwtyj certain funds or establishments in , 
Italy, where money is lent out on some small security. 
There were idso mounts of piety in England, raised by 
contribution for the benefit of people mined by the ex- 
tortions of tfae Jews^ 

MOUNTAIN (ATons), a considerable eminence of 
laud, elevated above the surrounding country: It is 
commonly fuU of inequalities, cavities more or less ex- 
posed, and strata uncovered* For the natural history 
of mountains, see Mountain, Geology IndeN» 



Attraction of Mountains. This is a late discovery, Komitaip/^ 
and a very considerable confirmation of Sir Isaac New- ‘ 
ton’s theory of universal gravity. According to the 
Newtonian system, an attractive power is not only 
exerted between those large masses of matter which 
constitute ^the sun and Janets, but likewise between 
all comparatively smaller bodies, and even between the ^ 
smallest particles of which they are composed. A- 
gieeably to this hypothesis, a heavy body, which ought 
to gravitate or tend toward the centre of the earth, in 
a direction perpendicular to its surface, supposing the 
said surface to be perfectly even and spherical, ought 
likewise, though in a less degree, to be attracted and 
tend towards a mountain placed on the earth’s sur- 
face ; so that a plumb line, for instance, of a quadrant, 
hanging in the nei^beurbood of such a mountaiii, 
ought to be drawn from a perpendicular situation, in 
consequence of the attractive power of the quantity of 
matter of which it is composed acting in a direction dif- 
ferent from that exerted by the whole mass of matter in 
tlie eai'tb, and with a proportionably inferior degree of 
force. 

Though Sir Isaac Newton had long ago hinted at an 
experiment of this kind, and had remarked, that ** a 
mountain of an hemispherical figure, three miles high 
and six broad, would not, by its attraction, draw the 
plumb line two minntes out of the perpendicular (e) 
yet no attempt to ascertain this matter by actual expe- 
riment was made till about the year 1 738 ; when the 
French academicians, particularly Messrs Bouguer and 
Condamtne, who were sent to Peru to measure a de- 
gree under the equator, attempted to discover the at- 
tractive power of Chimborazo, a mountain jn the pro- 
vince of Quito. According to their observations, which 
were however made under circumstances by no means 
favourable to an accurate solution of so nice and dif- 
ficult a problem, the mounlain Chimboraco exerted an 
attraction equal to eight seconds. Though tliis experi- 
ment was not perhaps sufficient to prove satisfactorily 
even the reality of an attraction, much less the precise 
quantity of it \ yet it does not appear that any steps had 
been since taken to repeat it. 

Through the munificence of his Britannic majesty, 
the Royal Society were enabled to undertake the exe- 
cution of this delicate and important experiment ^ the 
astronomer royal was chosen to conduct it. After va- 
rious inquiries, the mountain Schehallien, situated near- 
ly in the centre of Scotland, was pitched upon as the 
most proper for the purpose that could be found in this 
island. The observations were made by taking the me- 
ridian zenith distances of different fixed stars, near the 
zenith, by means of a zenith sector of ten feet radius ^ 
first on the south, and afterwards on the north side of 
the hill, the greatest length of which extended in an 
east and west direction. 

It is evident, that if the mass of matter in the hill 
exerted any sensible attraction, it would cause the 
plumb-line of the sector, through which an observer 
viewed a star in the meridian, to deviate from its per- 
pendicular situation, and would attract it contrariwise at 

thf* 



(e) By a very easy calculation it is found that such a mountain would attract the plumb line 1' from the 
petfendicular. 
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.the two statioDSy thereby doubling the effect. On the 
south side the plummet would be drawn to the north- 
ward by the atti-active power of the hill placed to the 
Bortliward of it : and on the north side, a contrary and 
e^ual deflection of the plumb line would take place in 
consequence of the uttractlon of the hill, now to the 
southward of it. The apparent zenith distances of 
the stars would be affected contrariwise ; those being 
increased at the one station which were diminished at 
the other: and the correspondent quantities of the 
deflection of the plumb line would give the observer 
the sum of the contrary attractions of the hill, acting 
on the pliimmet at the two stations ; the half of which 
will of course indieate the attractive power of the bill. 

The various operations requisite for this experiment 
lasted about four months ; and from them it appears 
that the sum of the two contrary attractions of the 
mountain Sebehaliien, in the two temporary observa- 
tions which were successii^ely fixed half way up the hill 
(where the effect of its attraction would be greatest), 
was equal to 1 1".6.— -Fi*om a rough computation, 
founded on the known law of gravitation, and on an 
assumption tliat the density of tbe hill is equal to the 
mean density of the earth, it appears that the attraction 
of the hill ^onld amount to about the double of this 
quantity. From tlience it was inferred that the density 
of tbe bill is only about half tbe mean density of the 
earth. It does not appear, however, that the moun- 
tain Schefaalllen has ever been a volcano, or is hollow; 
as it is extremely solid and dense, and seemingly com- 
posed of an entire rock. 

The inferences drawn feom these experiments may 
he reduced to the following : 

1. It appears, that the monotaid Sebehaliien ex- 
erts a sensible attraction ; therefore, from the rules of 
pbilosopbizing, we are to conclude, that eyery moun- 
tain, and indeed every particle of the earth, is endued 
with the same property, in proportion to . its quantity of 
matter. 

2. The law of the variation of this force, in the 
inverse ratio of the squares of tbe distances, as laid 
down by Sir Isaac Newton, is also confirmed by this 
experiment. For if the force of-attraction of the hill 
had been only to that of the earth, as tbe matter in the 
ItiH to that of the earth, and bad not been greatly in- 
creased by the near approach to its centre, the attrac- 
tion thereof must have been wholly insensible. Bot 
now, by only supposing the mean density of the earth 
to he double to that of the bill, which seemi very pro- 
bable from other considerations, tbe attraction of the 
hill will bh reconciled to the general ktw of the vena- 
tion of attraction in the inrerso duplicate ratio of the 
distances, as deduced by Sir Isaac Newton from tbe 
comparison of the motion of the beavenly bodies with 
the force of gravity at the surface of the earth ; and tbe 
analogy of nature will be preserved. 

3. We may now, therefore, be allowod to admit 
this law, and to acknowledge, that tbe mean density of 
the earth b at least doable of that at the surface y 
and consoqneiitLy that the density of the internal parts 
of the earth is much greater than near the surface* 
Hence also, the whole quantity of matter in tbe earth 
will be at least as great again, as if it had been all com- 
posed of Bsaitter ^ the same density with diat at tbe 
* surface ; or will be about four or five times.as great as 

2 



if it were all composed of water.-— This conclusioo, Mr nfersuiii 
Maskdyne adds, is totally contrary to tbe hypothcMi'— 
of some oaturalists, * who suppose tbe earth to be ocly 
a great hollow shell of matter ; supporting itself from 
tbe property of an arch, with an imtnense vacuity io tbe 
midst of it.’ But were that the case, tbe attraction of 
mountains, and even smaller inequalities in the eutb'i 
surface would be very great, contrary to experameot, 
and would affect the measures of tbe degrees of the me- 
ridian much more than we find they do ; and the vtri- 
atioD of gravity, in different latitudes, in going fim 
the equator to tbe poles, as found by pendulums, would 
not he near so regular as it has been found by experi- 
ment to be. 

4. As mountains are by these expecimeDts found 
capable of producing sensible deflections of the plumb 
lines of astronomical instruments ; it becomes a matter 
of great importance, in the mensuration of degrees in 
the meridian, either to choose places where the irregu- 
lar attraction of the elevated parts tnay be small ; or 
where, by their situation, they may compensate or coun* 
teract the effects of each other.” bee Mouktaiks, Sup- 
plement. 

For measuring the heights of mountains, see Baro- 
meter. 

Burning Mountains* See ^Etna, Hecla, Visu- 
v^us; see also Volcano, Geology Imitx, 

Marble Mountaihs, Of these there are great nmn- 
bers in Egypt, from which, though immense quautities 
have been carried off for tbe multitude of great works 
erected by the ancient Egyptians ; yet in the opinioa 
. of Mr Bruce, who passed W them in bis journey to A- 
byssinia, there is still a sufficient supply to build Rone, 
Athens, Corinth, Syracuse, Memphis, Alexandria, and 
half a dozen more of such cities. 

The first mountain of this kind mentioned by Mr 
Bruce is one opposite to Terfowey, consisting partly 
green noarhle, partly of granite, with a red blush upon 
a gray ground, and square oUoag spots* Here he nw 
a monstrous obelisk of marble very nearly square, bro- 
ken at the end, and nearly 30 feet' long and 19 feet in 
the face. Tbrougboot the plain there were scattered 
small pieces of jasper, with green, white, and red spots, 
called in Italy dtaspro sangttimo ; and all the moun- 
tains upon that side seemed to consist of the same nato- 
rials. From Mr Brnce’s description of these moontaiai, 
it would appear that they are composed of serpenlia^ 
and not of calcareons marble. 

Written Moustain^ Mmmtain ef Inscriptumiy or /»- 
bel-al^Mokatteh^ a supposed mountain or chain of laoos- 
tains, in the wilderness of Sinai ; on whidi, ior a 
great extent of spaced the marble of which the mosa- 
tain coasists is inscribed with innumerable characteis^ 
reaching from the ground sometimes to tbe he^ht sf 
12 or 14 feet. These were mentioned by a Greek au- 
thor in the third century, and scmie of them have been 
copied by Pococke and other late travellers ; bat, after 
all, there is still a very great uncertainty even of the 
exietence of such mountain or mountains* Tbe vaM 
number of these inscriptions, the desert place in which 
they are found, and the length of time requisite for ex- 
ecuting the task, have induced a notion by no means 
unnatural, that they are the work of the Israelites diff- 
iog thmr forty years wandering in the wildernem* 0- 
thers are of opinion that they contain nodui^ef aay 

importaooe, 
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impwtoncg, but consist merely of the names of travel- 
v«^Jers ami the dates of their journeys. 

M. Niebuhr, who visited this country during bis 
travels in the east, made every attempt in his power, 
though without success, to obtain a sight of this cele«> 
hrated mountain. On applying to some Greeks at Suez, 
they all declared that they knew nothing of the written 
mountain : they, however, directed him to an Arabian 
iheik, who had passed all his lifetime in travelling he^ 
tween Suez and Mount Sinai ^ but he knew no more 
of it than the former. Understanding, however, that 
a considi^rable reward would be given to any person 
who would conduct them thither, this Arab directed 
them to another ; who pretended not only to know 
that mountain, hot all others upon which there were 
any inscriptions throughout the desert. On inquiring 
partieolarly, however, our travellers found that he was 
not to be depended upon ; so that they were obliged to 
have recourse to a fourth sheik, who by his conve)*sa- 
tion convinced them that be bad seen mountains with 
inscriptions in unknown characters upon them. It docs 
not appear, however, that this person was very capable, 
more than the rest, of leading them to the place they 
so much wished for) though be conducted them to 
some rocks Upon which there were inscriptions in un- 
known characters. They are most numerous in a nar- 
row pass between two mountains named Qm*er-ridstein; 
and, says M. Niebuhr, “ the pretended Jibel-cl-Mo- 
kitteb may possibly be In its neighbourhood.’^ Som*e 
of these inscriptions were copied by our author ^ but he 
iloes not look upon them to be of any consequence. 

They seem (says he) to have been executed at idle 
hours by travellers, who were satisfied mth catting the 
unpolished rock with any pointed instrument, adding to 
their names and the date of their journeys some rude 
figures, which bespeak the band of a^ people but little 
skilled in the arts. When such inscriptions are execu- 
ted with the design of transmitting to posterity the me- 
mory of such events as might afford instructive lessons, 
greater care is generally taken in the preparation of the 
stones, and the inscriptions are engraven with more re- 
gularity.” 

When M. Niebuhr arrived at last at the mountain 
to which the sheik had promised to conduct him, he 
did not find any inscriptions ^ bat on climbing up to 
the top, he found out an Egyptian cemetery, the stones 
of wfamh were covered with hieroglyphics. The tomb 
stones am from five to seven fpet in length, some stand- 
ing on end and others lying fiat \ and the more care- 
fully they are examined (says be), the more certainly 
do they appear to be sepulchral stones, having epitaphs 
inscribed on them. In the middle of the stones is a 
building, of which only the walls now remain \ and 
within it are likewise a great many of the sepulchral 
stones. At one end of the building seems to have been 
a small chamber, of which the roof still remains. It 
is supported upon square pillars 5 and these, as well a§ 
the wails of the chamber, are covered with hierogly- 
phic inscriptions. Through the whole building are va- 
rious busts executed in the manner of the ancient £- 
gyptians. The sepulchral stones and the busts are of 
bard and fine grgined sand stone.” M. Niebuhr is of 
opinion that this cemetery was not the work of the £- 
gyptians themselves, but of some colony which came 
hnd adopted the manners and customs 



of the people. He supposes that it might have been llfotmtatns* 
built by the Arabs, who had conquered Egypt under '■*■" /** ■* 
the shepherd kings, and adopted the Egyptian manners 
during their residence there. As it most have belong- * 
ed to an opulent city, however, be owns that there is a 
great difficnlty in accounting for the existence of such 
a city in the midst of a desert. 

The translator of Volney’s travels ascribes these in- 
scriptions to the pilgrims who visit Mount Sinai. But 
to this, as well as to every other conjectnre, there is 
this objection, that whether the inscriptions be well 
executed or not, whether they contain matters of im- 
portance or not, they ought to have been written in a 
language which abmehody could understand but from 
the copies that have been taken of them by Dr Po- 
cocke and others, it does not appear that they could be 
explained either by him or any other person. 

When Dr Clayton, bishop of Clo^ier, visited this 
pare of the world about the year 1723, be expressed 
the greatest desire to have the matter concerning this 
written mountain or mountains ascertained, and even 
made an offer of 500I. sterling to any literary person 
who would undertake the journey and endeavour to de- 
cypher the inscripttODS \ but no such person has appear- 
ed, and the existence of the mountains is testified only 
by the superior of a convent at Cairo, who gave that 
mentioned in the beginning of this article. Until that 
part of the world, therefore, become more accessible to 
travellers, there is but little hope that we can come to 
any certainty in the matter. M. Niebulir plainly,, 
from his own Recounts, had not infiuence enough 
Whh the Arabs to sliow birii almost any thing, as they 
refused to conduct him even to the summit of Mount 
l^nai. 

White Mov'staivs. See Neto Hampshire. 

Mountains of the Moon, a chain of memntainS in 
Africa, extending between Abyssinia and Monomota- 
pa, and so called from their great height. 

Movrtaiss of the Lions, also in Africa, divide Ni- 
gntia from Guinea, and extend as fiir as Ethiopia. 

They were styled by the ancients the tnouftfains of God^ 
on account of their being greatly subject to thunder and' * 
lightning. 

Movrtair of Forty Days ; a mountain of Judea, si- ' 
teated in the plain of Jericho, tn the north of that city. 
According to the abbd Mafitl’s description, the summit 

it is covered neither with shrubs, turf, nor earth j it * 
consists of a soHd mass of white marble, the surface of ^ 
which is become yellow by tlic injuries of the air. 

** The path by which you ascend to it (says our author) 
fills one with terror, as it risea with a winding course ' 
between two abysses, which the eye darss scarcely be- 
hold. This path is at first pretty broad, hut it at 
length becomes so confined, that one can with difficulty 
place both feet upon it at the same time. W^hen we 
had ascended a little higher, we found an Arab stretch- 
ed out on the path, who made us pay a certain toll for 
our passage. Here the traveller requires courage. One 
of the parapets of the path being broke, we Clung to 
the part which remained until we had reached a small 
grotto, situated very commodiously, as it gave us an op- 
portunity of recovering our breath. When had 
rested ourselves a little, we pursued our course, which 
became stiH more dangerous. Suspended almost from 
the reck, and bavibg before oiir eyes all the horror of 
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Jirountain, the precipice, we could advance only by dragging one 
Moan iijig. foot after the other •y so that had tlie smallest fragments 
7 given way under us, we should have been hurried to 
« the bottom of this frightful abyss. 

This mountain is one of the highest in the province, 
and one of its roost sacred places. It takes its name 
from the rigorous fast which Christ observed here after 
having triumphed over the vanities of the world and 
•the power of bell. In remembrance of this miracle, a 
chapel was formerly constructed on the summit of the 
•mountaio. It 'may be seen from the plain, but we 
could not approach it, as the path was almost entirely 
destroyed. It, however, may be accessible on the other 
side of the mountaio, which we did not visit. A 
great many scattered mttos are seen here ^ in one of 
which, according to Quaresmius, were deposited the 
bodies of several anchorets, which are still entire. I 
have heard the same thing asserted in the country, but 
I could never meet with any person who had seen them. 
Here we enjoyed the most beautiful prospect imagina- 
ble. This part of the mountain of Forty Days over- 
looks the mountains of Arabia, the country of Gilead, 
the country of (he Ammonites, the plains of Moah, the 
plain of Jericho, tlie river Jordan, and the whole extent 
of the Dead sea. It was here that the devil said to 
s the Son of God, * All these kingdoms will I give thee, 
if thou wilt fall down and worship me.'^ 

MOURNING, a particular dress or habit worn to 
signify grief on some melancholy occasion, particularly 
the death of friends or of great public characters.— 
The modes of mourning are various in various coun- 
tries ; as also are the colours that obtain for that end. 
.In Europe, the ordinary colour for mourning is black ^ 
in China, it is white ) in Turkey, blue or violet } in 
Egypt, yellow ^ in Ethiopia, brown. White obtained 
formerly in Castile on the death of tlieir princes. Her- 
rera ob^rves, that the last time it was used was in 1498, 
at the death of Prince John. Each people pretend to 
have their reasons for the particular colour of their 
mourning } white is supposed to denote purity ^ yellow, 
that death is the end of human hopes, in regard that 
leaves when they fall, and flowers when they fade, he. 
come yellow : brown denotes the earth, whither the 
dead retam y black, the privation of life, as being the 
privation of light : blue expresses the happiness which 
it is hoped the deceased does enjoy } and purple or vio- 
lent, sorrow on the one side, and hope on tlie other, as 
being a mixture of black and blue. 

Mourning, among the ancients, was expressed va- 
rious ways. 

Amongst the Jews, on the death of their relations 
or intimate friends, grief or mourning was signifled 
by weeping, tearing their clothes, smiting their breasts, 
or tearing them with their nails, pulling or cutting oSf 
their hair and beards, walking softly, i. e. barefoot, 
lying upon the ground, fasting, or eating upon the 
ground. They kept themselves close shut up in their 
bouses, covered their faces, and abstained from all 
work, even reading the law, and saying their usual 
prayers. They neither dressed theiAselves, nor made 
the beds, nor shaved themselves, iior cut their nails, 
nor went into tlie bath, nor saluted any body : so that 
sulkiness seems to have been an indication of sorrow, 
and dirtiness of distress. The time of mourning a- 
.roong the Jews was generally seven days ; though this 

1 



was lengthened or shortened according to circumstan- 
ces; but 30 days were thought sufficient upon the se-'"v ^ 
verest occasions. The different periods of the time of 
mourning required different degrees of grief, and differ- 
ent tokens of it. 

The Greeks, on the death of fnends, showed their 
sorrow by secluding themselves from all gaiety, en- 
tertainments, games, public solemnities, the enjoyment 
of wine, and the delights of music. They sat in ^oomy 
and solitary ^aoes, stripped themselves of all exter- 
nal ornaments, put on a coarse black stuff by way of 
mourning, tore their hair, shaved their hea^ roiled 
themselves in the dust and mire, sprinkled ashes on their 
heads, smote their breasts with their palms, tore their 
faces, and frequently cried out with a lamentable voice 
and drawling tone, reiterating the interjection t, i , i, 1 ; 
hence funeral lamentations were called EAtyu. If they 
appeared in public during the time of mourning, they 
had a veil thrown over their faces and heads. Daring 
the funeral procession, certain persons called 

marched befoie, and sung melancholy strains 
called ImXtfUfy Aivoi, and AtXtm. Th^ vocal 

mourners sung thrice during the procession round the 
pile and round the grave. Flutes were also used to 
heighten the solemnity. At the funerals of sddiers, 
their fellow soldiers who attended, as a testimony of 
their affiiction, held their shields, their spears, and the 
rest of their armour, inverted. 

The tokens of private grief among the Romans weie 
the same as those already observed as costomarv among 
the Greeks. Black or dark brown were the colon is ii 
the mourning habits worn by the men ^ they were also 
common to the women. The mourning of the emperois 
at first was black. In the time of Augustus, the women 
wore white veils, and the rest of their dress black. From 
the time of Domitian they wore nothing but white ha- 
bits, without any ornaments of gold, jewels, or pearls. 

The men let thw hair and grow, and wore no 

wreaths of flowers on their heads while the days of 
mourning continued. The longest time of moumiiig 
was ten months ; this was Numa^s establishment, and 
took in bis whole year. For a widow to marry during 
this time was infamous. Mourning was not used for 
children who died under three years of arc. From this 
age to ten they mourned as many months as the child 
was years old. A remarkable victory, or other ba^ 
event, occasioned the shortening of the time of moon- 
ing : The birth of a child, or the attainment of any 
remarkable honour in the family, certain feasts in ho- 
nour of the gods, or the consecration of a temple, had 
the same effect. After the battle of Cannae, the cooh 
monwealtb decreed that mourning should not be won 
for more than 30 days, that the loss m^t be forgotten 
as soon as possible. W hen public magistrates died,<w 
persons of great note, also when any remarkable cala- 
mity happened, all public meetings were intenmtted, 
the schools of exercise, baths, shops, temples, and all 
places of concourse were shut up, and the whole city pot 
on a face sorrow ; the senators laid aside the isti- 
clavcy and tlie consuls sat in a lower seat than ordinary. 
This was the custom of Athens also, and was observed 
upon the death of Socrates not lon^ after be bad been 
sentenced to death by their judges. 

¥v€tjiccey or mourning women, (by the Creeks called 
about the streets : iLia was tusio- 
mary 



Digitized by CiOOQie 




M O U [ 473 3 M. O U 

kning among the Jews as well at the Greeks and Romans, nufactare of this city is mmsolen (rousUn), wiiic h is made, arouHf } 

U (Jerem. ix. 1 7.) very strong and pretty fine. In the year 1757, this )i 

wiuL MOUSE. See Mus, Mammalia Index. city and the country adjacent were visited by a dread- , Mouth. ^ 

MousE-Ear. See Hieracium, 7 Bqtany Index famine, owing to the preceding Lard winter, and 

MousE-Tail. See Myosurus, * innumerable multitudes of locusts, by which the fruits- 

Dot-Mouse. See 7 Ltdix earth were destroyed. When Mr Ives was 

S/trcw-MousE. See SoREX, ^ ‘ ‘ * therein 1758, the country was comparatively depopu- 

MOUSELLE, the name of an East Indian tree, lated* Almost all the brute creation bad been de« 
with white tubular flowers, which fall oft* every day in strayed for the subsistence of man. During the famine, 
great plenty. They are of a sweet agreeable smell, the people had eaten dogs, and every kind of animal 
and the Gentoos are very fond of wearing them, which is held in abhorrence at any other time, not 
stringing and hanging them about their necks and sparing even their own children; and the dead bodits' 
arms. The fruit is a pale red cherry, of the shape and lay in the streets for want of people to bury them.* 
size of our white heart cherry, but the footstalk is not Their fruit trees were also destroyed by the fmst ; so 
quite so long. This fruit has a stone in it, containing that when our author was there scarcely any fruit coul J 
% bitter oily kernel. The Indian/^ rub with this oil . be had. The neighbouring mountains afi’oid silver 
any part stung by a scorpion or bitten by a centipede, mines ; and they would yield much quicksilver if the 
which it soou cures. The crows are very fond of the Turks had eiiher the skill or inclination to work them 
fruit. to advantage. LanEa says, that some time ago an 

MOUSUL, or Mosul, a large city of Turkey in Englishman who travelled through this country got 
Asia, and capital of a beglerbe^te, stands on tbe west two or three bottles of it, which he presented to the 
bank of the Tigris, in the latitude, according to Mr basha as a specimen of what might be done in that 
Ives’s -observation, of 36^ 30' north. . It is surrounded way : but no farther attempt was made. Here also 
with stone walls, but has many of its streets lying waste, are some lead mines, which supply as much of that 
Tavernier speaks of it as a ruined place, with only metal as furnishes them with bullets and some necessary 
two blind markets and a sorry castle; yet, he says, ntensils. 

that it is much frequented by merchants, and that its MOU-TAN or Peony Shrub of China: also call* 
basha commands 3000 men. There is a bridge of boats ed /toa-curtngf or tbe king of flowers,” and pclcang- 
over the Tigris ; and the city is a thoroughfare from Ai/i, an hundred ounces of gold,” in allusion to the 
Persia to Syria, which makes it a place of trade, and excessive price given formerly by some of the virtuosi 
which is more augmented by a constant traffic from for certain species of this plant. Tbe m'ou tan seems 
this place to Bagdad. > The country on this side tbe to claim pre-eminence, not only on account of the 
river is sandy and barren ; but on the opposite side splendour and number of its flowers, and of the sweet 
it is exceedingly fruitful, yielding good crops of corn odour which they diilHse around, but also on account 
and fruit in abundance. Mr Ives says it was the best of the multitude of leaves which compose them, ar.d 
built city he bad seen in Turkey ; but bad nothing in of the beautiful golden spots with which they are in- 
it to attract tbe notice of an European. It was be- terspersed. Hiis plant, which is of a shrubby nature, 
sieged for near six months by Nadir bhah without sue- shoots forth a number of branches, which form a top 

cess. Breaches were frequently made in the walls, almost as large as those of the finest orange trees, 

and assaults continued for three days successively; but 3 VJOUTH, in Anatomy^ a part of the face, consist- 
the assailants were constantly repulsed, and the breaches ing of the lips, the gums, the insides of the cheeks, 
made in the day time repaired during the night. The the palate, the salival glands, the os liyoidcs, the uvula, 

besieged had unanimously resolved to die rather than and the tonsils ; which sec under the article Ana- 

to submit. The Turks ^Glared, that should the place TOMY. 

be forced to surrender, they were determined to put Mr Deiham observes, that tbe mouth iiv the several 
to death all their w'lves and daughters first, that they species of animals is nicely adapted to the uses of such 
might not fall into the vile bands of the abhorred Per- a part, and well sized and shapcil for the formation of 
sians. The place was therefore defended with uncom- speech, the gathering and receiving of food, the catch- 
mon bravery ; even the women and children exerted ing of prey, &c. In some creatures it i« wide and 
thear^elves with the greatest alacn*ity. The Christians large, in others little and naiTow : in some it is formed 
behaved In such a manner as to gain the esteem and ad- with a deep incisure into tbe head, for tlic better cateb- 
miration of the other inhabitants ; and some of their ing and holding of prey, and more easy comminution of 
churches being demolished, they were afterwards ropair- hard, large, and troublesome food ; and in others with 
ed at the expence of government. a shorter incisnre, for the gathering and holding of her- 

In this city there are a great many mosques, the baceous food. In birds it is neatly shaped for piercing 
largest and most stately of which is ornamented on tbe tbe air ; bard and horny, to supply the want of teeth ^ 

top with green tiles. At tbe doors of these houses hooked, in the rapacious kind, to catch and hold thcic 

there are usually iuscriptions in gilt letters, declaring prey ; long and slender in those that have their food to 
the awfulness of the building, as being tbe bouse of grope for in moorish places ; and broad and long in those 
Ood. One of them has a minaret which bends like that search for it in the mud. Nor is the mouth less 
those of Bagdad. Some of the most bigotted Turks remarkable in insects ; in some it is forcipated, to catch, 

«ay, that Mahomet saluted this minaret as he passed ; hold, and tear the prey ; in othei*s .nculeated, to pierce 
on which it bent its bead in reverence to the prophet, and wound animals, and suck their blood ; in others^ 

and ever after contim e.t in that situation. Tbe ma- strongly rigid, with jaws and teeth) to gna:^v and sciapc 

VoL. X.IV. Part IL f 3 O out 
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M^th their food, carrj burdens, perforate the earth, nay 
I) the hardest wood, and even stones themselves, for houses 
. and nests for their young. • * 

■ MO WEE, one of the Sandwich islands, discovered 

by Captain Cook, Is 162 miles in circumference. A 
low istlimus divides it into two circular peninsulas, 
of which the eastern is double the size of the vrestem. 
The mountains in both rise to a great height, and may 
be seen at the distance of more than 30 leagues. The 
northern shores, like those of Owhyhee, afford no sound- 
ings, and the country presents the same appearance of 
verdure and fertility. The number of inhabitants is 
computed at about 05,000. W. Long. 175. 56. N. Lat. 
20. 53. 

MOXA, or Mugwort of China, is a soft lanugi- 
nous substance, prepared in Japan from the young leaves 
of a species of art£M1SIa, by beating them together 
when thoroughly dried, and rubbing them betwixt the 
hands till only the fine fibres are left. The down on 
the leaves of mullein, cotton, hemp, &c. answers the 
same purpose. 

In the Eastern countries it is used by burning it on 
the skin : a little cone of the moxa is laid upon the 
part, previously moistened, and set on fire at the top } 
it bums down with a temperate glowing heat, and pro- 
duces a dark coloured spot, the exulceradon of which 
is promoted by applying a little garlic ; the ulcer is left 
to discharge, or is soon healed, according to the inten- 
tion in using the moxa. 

MOYRA. See Moira. 

MUCILAGE, in Pharmacy^ is in generalany viscid 
or glutinous liquor. 

Mucilage also imports the liquor which princi- 
pally serves to moisten the ligaments and cartilages of 
the articulations, and is supplied by the mucilaginoua 
glaads. 

MU COR, in Botany^ a genus of the order of fungi^ 
belonging to the cryptogamia class of plants^ See Bo- 
tany Index. 

MUCUS', a mucilaginous liquor secreted by certain 
glands, and serving to lubricate many of the internal 
cavities of the body. In its natural state it is generally 
limpid and colourless \ but, from certain causes, assumes 
a thick consistence and a whitish colour like pus. For 
the distinguishing characters between pus and mucus^ 
see Chemistry, N® 2769. 

MUCK, or Running a Muck, is a practice that 
has prevailed time immemorial in Batavia. To run 
a muck, in the original sense of the word, is to get 
intoxicated with opium, and then rush into the street 
with a drawn weapon, and kill any one that comes in 
the way, till the » himself either killed or taken 
prisoner. If the omcer take one of these amocks or 
mokawks (as they have been called by an easy corrup- 
tion) alive, he has a considerable reward ^ and the un- 
happy wretch is always broken alive on the wheel : 
bat such Is the fury of their desperation, that three 
out of four are necessarily destroyed in attempting to 
secure them. 

MUD-igvaka. See Murjcna, Ichthtoloot 
Index. 

MUFFLE, in Chemistry^ a vessel employed in some 
metallurglc operations. In figure it represents an ob- 
long arch er vault, the hinder part of which is closed 
by a semicircttlar j^anc, and the lower part or floor of 
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which is a rectangular plane. It is a little oven tbit Is 
placed horizontally in assay and enamelllag fomces, \ 
so that its open side corresponds with the door of the fiiv Sibiit 
place of the furnace. Under thib arched oven sniill'" 
cupels or crucibles are placed ^ and the substances con- 
tained are thus exposed to intense heat without comirt 
of fuel, smoke, or ashes. 

MUFTI^ the chief of the ecclesiastical order, or 
primate of the Mussulman religion. The authority of 
the mufti Is very great in the Ottoman empire ; Ibr 
even the sultan himself, if be would preserve any sp> 
pearance of religion, cannot, without hearing bis opi- 
nion, put any person to death, or so much as iniict 
any corporal punishment. In all actions, especially . 
criminal ones, bis opinion is required, by giving him 
a writing in which the case is stated under feigned 
names y which he subscribes with the words. He 
or skaii not^ be pvntsked. Such outward honour b paid 
to the mufti, that the grand signior himself rises opto 
him, and advances *seven steps to meet bira when be 
conies into bis presence. He alone has the bonoor of 
kissing the sultan's left shoulder, whilst the prime Tiaier 
kisses only the hero of bis garment. When the grand 
signior addresses any writing to the mufti, be gives him 
the following titles : To tkeEsad^ tkewuetty f^trur, 
instructed in all knowledge^ tke most excellent excelr 
lents^ abstaining from tkings unlawjul^ the spring 
tue and ^ true science^ keir ^ the prophetic doctrimSy 
resolver of tke problems ^ fastk^ revealer of the tnikr 
dox articles^ key tke treasures truths the Ugkt In 
tke doubtful allegories^ strengthened with tke grace of 
tke supreme Legislator ff mankind^ may the Most High 
God perpetuate thy virtues! The election of the mofli 
is solely in the grand signior, who presents him with a 
vest of rich sables, &c. If be is convicted of trraioa 
or any great crime, he is put into a mortar kept ior 
that purpose in the Seven Towers at Constantinople, aid 
pounded to death. 

MUGGLETONIANS, a religious sect which arom 
in England about the year 1657 > denominated from 
their leader Lodowick Muggleton, a joumeyroaD tsy- 
lor, who, with his associate Reeves, set up for gicst 
prophets, pretending, as it is said, ' to have an absolute 
power of saving and damning whom they pleased ; aid 
giving out that they were the two last witnesses of God 
that would appear before the end of the world. 

MUGIL, tbe Mullet, a genus of fishes beloogisg 
to the order of abdominales. See ICHTHTOLOGT Inden. 

MUGWORT, a species of Artemisia \ which ict^ 
Botany Index. 

MUID, a large measure in use smong the French, 
for tilings dry. The miiid is no real vessel used at a 
measure, but an estimation of several other measmet^ 
as tbe septier, mine, roinot, bushel, &c. 

Muid, is also one of tbe nine casks, or regolsr v^ 
sels used in France, to pot wine and other liqaon is. 

Tbe muid of wine is divided into two demi-muids, frar 
qoarter-muids, and eight half-quarter imiiiis, c o n tiin i ng 
36 septieis. 

MULATTO, a name given in the Indies to thiM whs 
are begotten by a negro man on an Indian or white vts- 
man, or W an Indian or white man on a nmo wsou* 
mulberry. See Morus, Botany hidex. 

MuLBBRMY-Cyder^ a name given by the people sf 
Devonshire,, and. some- other puts of Engla^ ts s 
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sort of cyilcr rendei*ed very p^atable by an admixture 
^ of muJberry juice in the making •j they choose for this 
ier. purpose the ripest and blackest mulberries, and pres- 
sing' out their juice, and mixing it with a full bodied 
cyder at the time of the grinding and pressing, give just 
80 much of it as adds a perceptible flavour. It is 
very worthy the attention of people who live in other 
countries, where strong and good cyder is made, that 
this renders it a sort of wiue much more agreeable than 
any other English liquor, and might be brought into 
general use, to the great advantage of the dealer. The 
colour of this liquor resembles that of the brightest red 
wine, and the flavour of the mulberry never goes off. 
Phil. Trans. N° 133. 

MULCT, a line of money laid upon a roan who has 
committed some fault or misdeuieanour. 

MULE, a mongrel kind of quadruped, usually ge- 
nerated between an ass and a mare, and sometime^ 
between a horse and a she ass ^ but the signification of 
the word is commonly extended to every kind of ani- 
mal produced {>v a mixture of two different species. 
Sec Mammai.ia Index. 

Mules, among gardeners, denote a sort of vege- 
bible monsters pi^uced by putting the farina foecuu- 
dans of one species of plant into the pistil or utricle of 
another. 

The carnation and sweet-william being somewhat 
alike in their parts, particularly their flowers, the farina 
of the one will impregnate the other, and the seed so 
enlivened will produce a plant differing from either. 
An instance of this we first had in Mr hairchild's gar- 
den at Hoxton where a plant is seen neither sweet- 
william nor carnation, but resembling both equally t 
this was raised from the seed of a carnation that bad 
been impregnated by the farina of the sweet-william. 
These couplings being not unlike those of the mare 
with the ass, which produce the mule, the same name is 
given them ; and they are, like the others, incapable of 
multiplying their species. 

This furnishes a hint for altering the property and 
taste of any fruit, by impregnating one tree with the 
flirina of another of the same class ; e.gr. a codlin with 
a pear-main, which will occasion the codlin so impreg- 
nated to last a longer time than usual, and to be of a 
sharper taste. 

MULHAUSEN, an imperial and Hanseatic town 
of Germany, in Upper Saxony, and in Thuringia, un- 
der the protection of tlte elector of Saxony ; seated in 
a fertile country, on the river Unstrutlit, 15 miles north- 
east of Eisenach, and 45 east by south - of Cassel. £• 
liong. 10. 49. N. Lat. 51. 13. 

Mulhausen, a considerable town in Alsace, former- 
ly capital of a republic in alliance with the Swiss. It 
is populous, and well built, seated iu a pleasant fertile 
on an island formed by the river 111, 15 miles 
north-west of Basle. It was united to France in 1 798, 
and belongs to the department of the Upper Rhine. 
E. Long. 7. 24. N. Lat. 47. 48. 

MULIER, in LaWy signifies the lawful issue bom 
in wedlock, though begotten before. The mulier is 
preferred to an older brother born out of matrimony \ 
as for instance, if a man has a son by a woman before 
marriage, which issue is a bastai'd, and afterwards mar- 
ries the mother of the bastard, and they have another 
son, this second son is mulier and lawful, and shall be 



heir of the father ^ but the other can be heir to no Mnlier 
person*. By the civil law, where a man has issue by I1 
a woman, if after that he marries her, the issue is Mullingtr. 

mulier. sScc tko^ 

MULL, one of the Wcstcro islands of Scotland, about article 
25 miles long, and as much in breadth. It is in ge- Bastard. 
neral rocky and barren, not producing a sufficient 
quantity of corn for the inhabitants ; but a great num- 
ber of cattle are annually exported, which with the fish^ 
ings and a considerable quantity of kelp are the only 
articles of commerce. It is deeply indented with bays 
and creeks, forming in several parts good natural hsur- 
hours. There are no villages except Tobermorcy, near 
the northern point of the island, where a fishing station 
has been fixed. The island was ori^ally part of the 
dominions of the Lords of the Isles ; but in after times 
it became a part of tlte possessions of the ancient family 
of Macleans, who still retain a considerable part. The 
duke of Argyll is also a considerable proprietor. The 
ruins of several ancient castles are seen on this island. 

The population of Mull, in 1795, amounted to about 
Sooo pei*sons. 

. Mvll of Cantyre. See Cantyhe. 

Mull of Galloway. See Gali.oiVay. 

MULLEIN. See Verbascum, Botany Index^ 

MULLER, or Regiomontanus, John, a cele- 
brated astronomer of the 1 5th century, was bom at 
Koningsboven in Franconia in 1436, and acquired 
great reputation by publishing an abridgement of Pto- 
lemy’s Almagest, which had been begun by Purback. 

He went to Rome to perfect himself in the Greek 
tongue, and to see the Cardinal Bassarion ^ but finding 
some faults in the Latin translation of George de Tre- 
bizond, that translator’s son assassinated him in a second 
journey be made to Rome in 1476, where Pope Sixtus 
IV. had provided for him the archbishopric of Ratisbon, 
and had sent for him to reform the calendar. Others 
say that be died of the plague. 

Muller, or Mullary denotes a stone flat and even at 
bottom, but round a-top ^ used for grinding of matters 
on a marble.— The apothecaries use mullers to prepare 
many of their testaceous powders \ and painters for their 
colours, either dry or in oil. 

Muller is an instrument used by the glass-grinders \ 
being a piece of wood, to one end whereof is cement- 
ed the glass to « e ground, whether convex in a ba- 
son, or concave in a sphere or howl. — ^Tbe ttiuDer is 
ordinarily about six inches long, turned round : the 
cement used is composed of ashes and pitch. See 
Grinding. 

MULLERAS, a town of Germany, in the circle 
of Upper Saxony, and roarquisatc of Brandenburg, 
seated 38 miles south of Berlin, upon a canal which 
joins the Oder and the Spree. This canal is 15 miles 
in length, 10 yards in breadth, and seven feet in depth. 

It was eight years in making) and since that time 
the cities of Hamburg and Breslaw have carried on 
great trade by water. E. Long. 14. 50. N. Lat. 52. 

21 . 

MULLET. See Mugil, Ichthyology /im/cx. 

Mullet, or MoUety in Heraldryy a bearing in form 
of the rowel of a spur, which it originally repre- 
sented. 

MULLINGAR, the county totvn of Westmeath, 
and province of Leinster, in Ireland, 38 miles from 
3 O 2 Dublin. 
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Mvilisgar Dublin. N. Lat. 53. 30. W. Long. 7. 50. Within a 
i) few miles of it are the ruins of the chupch, and also those 
of a castle. It is situated on the river Feyle. It bolds 
^ ^ a great wool fair, and is a place of good trade. In 

1227, the priory of St Mary, formerly* known by the 
name of The House of God of Mullingar j was founded 
here by Ralph de Pet3it btsbop of Meath, for regular 
cyions of the order of St Augustin. A Dominican 
friary was also founded here in 1237 ^7 family of 
Nugent \ some ruins of which still remain. In 1622, 
the friars of Multifarnham beran to erect a house there 
tor friars of the order of St Francis, but. it was never 
completed. 

• MULLUS, the Surmullet, a genus of fishes be- 
Jbnging to the order of thoracici. See Ichthyology 
Index. 

MULTIPLE, in Arithmetic^ a number which com- 
prehends some other several times j thus 6 is a multiple 
of 2, and 1 2 is a multiple of 6, 4, and 3 ; comprehend- 
jng the first twice, the second thrice, &c. 

Action o/* MULTIPLEPOINDING, in Scots 
Law. See Law, N® clxxxiii. 24. 

MULTIPLICAND, in Arithmetic^ the number to 
be multiplied by another. See Arithmetic. 

MULTIPLICATION, in general, the act of in- 
creasing the number of any thing. 

Multiplication, in Arithmcilc^ is a rule by which 
any given number may be speedily increased, accord- 
ing to any proposed number of times. See Arith- 
metic. 

Multiplication, in Algebra. Sec Algebra. 
MULTIPLICATOR, or Multiplier, in Arith- 
metic^ the number by which any other is multiplied, or 
the number of times*it is supposed to be taken. 

MULTIPLICATUS flos, a luxuriant flower, 
whose petals are multiplied so as to exclude a part or 
the whole of the stamina. 

MULTIPLYING glass, in 0 / 7 //cr, a glass where- 
with objects appear increased in number. See Optics. 

MULTURE in Scots Law^ a certain stipulated 
quantity of meal given as payment to the proprietor 
or tacksman of a mill for grinding the corn : and all 
c'orn ground on farms thirled to the mill is obliged to 
]i:iy multure whether the corn be ground at that mill or 
olsewhere. 

MULVIA, a river of Barbary Africa, which 
rises in the mountains of Atlas,, and divides the em- 
pire of Morocco from that of Algiers, and then falls 
into the Mediterranean, to the westward of Marsal- 
qulvcr. 

MUM, a kind of malt liquor much drunk in Ger- 
many, and chiefly brought from Brunswick, which is 
the place of most note for making it. The process of 
brewing mum, as recorded in the townhouse of that 
city, is as follows ; Take 63 gallons of water tliat has 
been boiled till one third part is consumed, and brew 
it with seven bushels of wbeaten malt, one bushel of 
oat meal, and one bushel of ground beans. When it 
is tunned, the hogshead must not be filled too full at 
first : as soon as it begins to work, put into it three 
pounds of the inner rind of fir, one pound of the tops 
of fir and beech, three handfuls of carduus benedictus, 
a handful or two of the flower of rosa solis : add bur- 
net, betony, marjoram, avens, pennyroyal, and wild 
thyme, of each a handful and a half 5 of elder flowers, 

J 



two handfuls or more j seeds of cardamon bruised, 30 Mh 
ounces 5 barberries bruised, one ounce : when the li* \ 
quor has worked a while, put the herbs and seeds into 
the vessel 5 and, after they are added, let it work over'""'^ 
as little as possible 5 then fill it up ; lastly, when it is 
stopped, put into the hogshead ten new-laid eggs un- 
broken j stop it up close, and use it at two years end. 

The English brewers, instead of the inner rind of fir, 
use cardamom, ginger, and sassafras j and also add ele- 
campane, madder, and red sanders. 

MUMMIUS, L. a Roman consul sent against the 
Achseans, whom he conquered B. C. 147. He de- 
stroyed Corinth, Thebes, and Chalcis, by order of the 
senate, and obtained the surname of Achaiais from his 
victories. He did not enrich himself with the spoils of 
the enemy, hut returned home without any increase 
of fortune. He was so little acquainted with the va- 
lue of the paintings and works of the most celebrated 
artists of Greece which were found in the plunder of 
Corinth,' that he said to those wbo conveyed them to 
Rome, that if they lost or injured them, they should 
makes others in their stead. 

MUMMY, a body embalmed or dried, in the man- 
ner used by the ancient Egyptians ; or the composition 
with which it is embalmed. There are two kinds of 
bodies denominated mummies. The first arc only car- 
cases dried by the heat of the sun, and by that means 
kept from putrefaction : these are frequently found in 
the sands of Libya. Some imagine, that these are 
the bodies of deceased people buried there on purpose 
to keep them entire without embalming j others think 
they are the carcases of travellers who have been over- 
whelmed by the clouds of sand raised by the hurri- 
canes frequent in those deserts. The second kind of 
mummies are bodies taken out of the catacombs near 
Cairo, in which the Egyptians deposited their dead af- 
ter embalming. »Sce Embalming. 

We have two dlfl*erent substances preserv'cd for me- 
dicinal use under the name of mummy ^ (hough both in 
some degree of the same origin. The one is the dried 
and preserved flesh of human bodies, embalmed with 
myrrh and spices j the other is the liquor running 
from such mummies, when newly prepared, or when 
affected hy great heat or damps. The latter is some- 
times in a liquid, sometimes of a solid form, as it is 
preserved in vials well stopped, or suflered to dry and 
harden in the air. The first kind of mummy is brought 
to us in large pieces, of a lax and friable texture, 
light and spongy, of a blackish brown colour, and of- 
ten damp and clammy on the surface ; it is of a strong 
but disagreeable smell. The second kind of mummy, 
in its liquid state, is a thick, opaque, and viscous 
fluid, of a blackish colour, but not disagreeable smell. 

In its indurated state, it is a dry solid substance, 01 
a fine shining black colony and close texture, easily 
broken, and of a good smell j very inflammable, and 
yielding a scent of myrrh and aromatic ingredienti 
while burning. This, if we cannot be content with- 
out medicines from our o^vn bodies, ought to be the 
mummy Used in the shops 5 but it is very scarce and 
dear \ while the other is so cheap, that it will always 
he most in use. 

All these kinds of mummies are brought from E- 
gypt. But we are not to imagine, that any body 
breaks up the real Egyptian mummies, to sell them in 

piecca 
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;ny pieces to llie druggists, as tliey make a much Letter 
market of them in Europe whole, when they can con- 
trive to get them. What our druggists are supplied 
with, is the flesh of executed criminals, or of any 
other bodies the Jews can get, who fill them with the 
common bitumen, so plentiful in that part of the 
world f and adding a little aloes, and two or three 
other cheap ingredients, send them to be baked in an 
oven, till the juices arc exhaled, and the embalming 
matter has penetrated so thoroughly that the flesh will 
keep and bear transporting into Europe. Mammy has 
been esteemed resolvent and balsamic : but whatever 
virtues have been attributed to it, seem to be such as 
depend more upon the ingredients used in preparing 
the flesh than in the flesh itself ^ and it would surely 
be better to give those ingredients without so shocking 
an addition. 

There are found in Poland a kind of natural mum- 
mies, or human bodies preserved without the assistance 
of art. These lie in considerable numbers in some of 
the vast caverns in that country. They are dried witli 
the flesh and skin shrunk up almost close to the bones, 
and are ' of a blackish colour. In the wars which se- 
veral ages ago laid waste that country, it was com- 
mon for parties of the weaker side to retire into these 
caves, where their enemies, if they found them out, suf- 
focated them by burning straw, &c« at the mouth of 
the cavern, and then left the bodies j which, being out 
of the way of injuries from common accidents, have lain 
there ever since. 

Mummt, amon^ gardeners, a kind of wax used in 
grafting and planting the roots of trees, made in tlie 
following manner: Take one pound of black pitch, 
and a quarter of a pound of turpentine *, put them to- 
gether into an earthen pot, and set them on fire in the 
open air, holding something in your hand to cover and 
quench the mixture in time, which is to be alternately 
lighted and quenched till all the nitrous and volatile 
parts be evaporated. To this a little common wax is 
to be added ^ and the composition is then to be set by 
for use. 

MUMPS. See Mebicike Index, 

MUNDA, an ancient. town of Spain, in the king- 
dom of Granada, seated on the declivity of a bill, at 
the bottom of which runs a river. W. Long. 4. 13. 
N. Lat. 48. 1 5. 

This city was anciently famous for a victory gained 
by Csesar over the two sons of Pompey, who had col- 
lected an army in Spain after the defeat of their father 
atPharsalia. See {History of ^ Rome. 

The Pompeys posted their army advantageously on 
a rising ground, whereof one side was defended by the 
city of Munda, and the other by a small river which 
watered the plain, and by a marsh : so that the enemy 
could not attack them but in front. Csesar likewise 
drew np his troops with great art, and having advan- 
ced a little way from his camp, ordered them to 
bait, expecting tfie enemy would abandon their advan- 
tageous post, and come to meet him. But as they did 
not stir, Csesar made as if he intended to fortify him- 
self in that post j which induced the young general, who 
looked upon this as a sign of fear, to advance into the 
plain, and attack the enemy before they could secure 
themselves with any works. Pompey’s army was by 
far the most numerous ; for it consisted of 13 legions. 



6000 horse, and an incredible number of auxiliaries, Munda: 
among whom were all the forces of Bocchus king of —v*" 
Mauritania, commanded by bis two sons, both youths 
of great valour and bravery. Csesar bad 8o cohorts, 
three legions, to wit, the third, the fifth, and the tenth, 
and a body of 8000 horse. As the enemy drew near, , 

Caesar betrayed a great deal of uneasiness and concern, 
as if he were doubtful of the success, knowing he was 
to engage men no way inferior in valour and experi- 
ence to his own, and commanded by officers who had 
on many occasions given signal proofs of their hra- > 
very and conduct. Cneius, the elder of the two brothers, 
was generally looked upon as an able commander ; and 
Labienus, who bad revolted, esteemed scarce inferior to 
himself. 

However, the dictator, desirous to put au end to 
the civil war, either by his . own death, or that of his 
rivals, gave the signal for the battle, and fell upon the 
enemy with his usual vigour and resolution. At the 
first onset, which was dreadful, the auxiliaries on both 
sides betook themselves to flight, leaving the Homans^ 
to decide tbeir quarrel by themselves. Then the le- 
gionaries engaged with a fury hardly to \)e expressed ; 

Csesar^s men being encouiaged the hopes of putting 
an end to all their labours by this battle^ and those of 
Pompey exerting themselves out of necessity and des- 
pair, since roost of them expected no quarter, as hav- 
ing been formerly pardoned. Never was victory more 
obstinately disputed. Ceesar's men, who had b^n al- 
ways used to conquer, found themselves so vigorously 
charged by the enemy^s legionaries, that they began 
to give ground ; and though they did not turn theic 
backs, yet it was manifest that shame alone kept them 
in their posts. All authors agree, that Csesar had never 
been in so great danger ^ and he himself, when he came 
back to his camp, told his friends, that he bad often 
fought for victory, hut this was the first time he had 
ever fought for life. Thinking himself abandoned by 
fortune, which had hitherto favoured him, he had some 
thoughts of stabbing Iiimself with bis own sword, and 
by a voluntary death preventing the disgrace of a de- 
feat : but returning soon to himself, and concluding it 
would be more to his reputation to fall by the enemy's 
band at the head of bis troops, than, in a fit of despair, 
by bb own, he dismounted from his horse, and snatch- 
ing a buckler from one of bis legionaries, lie threw him- 
self like a man in despair into the midst of tlie enemy 
crying out to his men, Are you not ashamed to deliver 
your general into the hands of boys 9 At these words, 
the soldiers of the tenth legion, animated by the ex- 
ample of their general, fell upon the enemy with fresh 
vigour, and made a dreadful havock of them. But in 
spite of their utmost eflbrts, Pompey’s men still kept 
their ground, and, though greatly fatigued, return- 
ed to the charge with equal vigour. 'J’hen the Cae- 
sareans began to despair of victory y and tlie dictator, 
running through the ranks of bis disheartened legion- 
aries, had much ado to keep them together. The 
battle had already lasted from the rising to the setting 
of the sun, without any considerable advantage on either* 
side. 

At length a mere accident decided the dispute In 
favour of the dictator. Bogud, a petty king of Mau- 
ritania, bad joined Csesar soon after hisarrival in 8pa‘n, 
with some squadrqns of Numidlan horse j but in the 

v^Ty 
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I^Tuaia very Ijcginning of tbo battle, being terrified at the 
shouting of the soldiers, intermingled with groans, and 
Mu bIcIl ^ clashing of their arms, he had abandoned his post, 
and retired with the auxiliaries under his command to 
a rising ground at a small distance from the enemy's 
camp, l^erc he continued the whole day an idle 
spectator of the battle that was fought in the plain. 
But towards the evening, partly out of shame and 
partly out of compassion for his friend Caesar, he re- 
solved to fall upon Pom pey's camp; and accordingly 
flew thither with all the forces be bad with him. La- 
hienus, apprised of his design, hastened af^r biro to the 
defence of the camp ; which Caesar observing, cried to 
liis legionaries, Cwrage^feUow soldiers ! the victory at 
length is ours ; Labienus JUes, This artifice had the 
desired effect : Caesar's men, believing that Labienus 
was truly fled, made a last effort, and charged the wing 
he commanded so briskly, that after a most obstinate 
dispute they put them to flight. 

Though the enemy's left wing was thus enturely 
defeated, the right wing, where the elder Pompey 
commanded, still kept their ground for some time. 
Pompey dismounting from his horse, fought on foot 
like a private man in the first line, till most of his le- 
gionaries being killed, he was forced to save himself 
by flight from falling into the enemy's hands. Part 
of his troops fled back to their camp, and part took 
shelter in the city of Munda. The camp was imme- 
diately attacked, and taken sword in hand ; and as 
for the city, Cmsar, without loss of time, drew a line 
*of circumvallation round it. This victory was gained 
on the i6th of the kalends of April, i. e. according to 
our way of counting, on the 1 7th day of March, when 
the Dionysian festival, or the Liheralia, were celebrated 
at Rome ; the very day, as Plntarcli observes, in which 
Pompey the Great, four years before, had set out for 
the war. In this action Pompey lost 30,000 men ; 
among whom Were the famous Labienus, Attius Va- 
rus, and 3000 Roman knights. Seventeen officers of 
distinction were taken, and all the enemy’s eagles and 
•ensigns, together with Pompey's fasces, which he had 
assumed as governor of Spain. On Csesar's side, only 
jooo men were killed and 500 wounded. 

MUNDIC, or Marcasite, an old name for py- 
rites of copper or iron. See Ores of Copper and Iron^ 
Mineralogy Index, 

MUNDINGOES, the name of a people who live 
on the sides of the river Gambia in Africa, and who 
are of a jet black colour, strong, and well made. They 
have a priest sent over every year from one of the Cape 
de Verd islands to christen and marry. 

MUNDUS patens, the open world, in Roman 
antiquity, a solemnity performed in a small temple, of 
a round form like the world, dedicated to Dis and the 
rest of the infernal gods. This temple was opened hut 
three times in the year, viz. the 24th of August, the 
4th of October, and the 7th of November. During 
these days, the Romans believed bell was open ; on 
these days therefore they never offered battle, listed 
soldiers, put to sea, or married. 

MUNICH, a town of Germany, capital of the 
duclw, now the kingdom, of Bavaria. It stands on 
the Iser, 70 miles south of Ratishon and 214 west of 
Vienna, l^ing one of the most pleasant and populous 
cities of Germany for its bigness. The number of 



the inhabitants in 1781 was 48,000. Having been 
built at first on a spot of ground belonging to a cod- Mgaki^ 
vent, it had from thence in German the name of 
chen^ i. e. Monk's tottm^ and a monk for its arms. 

The elector's palace here is a very grand slroctore, 
consisting of several conrts, furnished and adorned ia 
the roost magnificent manner, with tapestry, gildiog, 
sculpture, statues, anff paintings. It contains an 
amazing collection of jewels, antiquities, and curiosi- 
ties. The great hall is 118 feet long and 52 broad; 
and the staircase leading to it, from top to bottom of 
marble and gold. In the hall of antiquities are 354 
hosts and statues of jasper and porphyry, brass and 
marble. In this palace is a library, containing a vast 
collection of hooks, and many valuable manuscripts, n 
roost languages ancient and modern ; and a chamber { 
of rarities, among which is the picture of a bravo or I 
assassin, who is said to have committed 345 murders 
with his own band, and to have been accomplice in, or 
privy to, 400 more. The treasury in the ^pel con- 
tains also a vast nnmber of pictures, precious stones, 
medals, vessels of gold and silver, 8cc« Among other 
curiosities, here is a cheny stone with 140 hea^ dis- 
tinctly engraved upon it, The gardens of the pJace 
are also very fine, and it is said a secret passage leads 
from it to all the churches and convents in the town. 
There is a great nnmber of other fine buildings in this 
city, public and private, particularly the riding house, 
town house, opera room, the Jesuits college, the large 
edifice for tournaments, the churches, convents, foun- 
tains, &C. Its manufactures are those of silk, partko* 
larly velvet, woollen cloths, and tapestry ; and it has 
two annual fairs, at which great quantities of salt, vriue, 

&c. are sold, llie streets are broad and regular ; and 
most of the houses well built, and painted on the out- 
side. The market place is extremely beautiful. Not 
far from Munich are four other palaces, with fine gar- 
dens, belonging to the elector, viz. those of Sleisfa^, 
Nymphenhorg, Dauc|iau, and Starenherg. The fint 
and last are alrout three leagues from the capital ; the 
second about half a league ; and the third about two 
leagues. It was unsuccessfully attacked by the Freo^ 

Ml 1796. See Bavaria, Supplehent. - 

Munich, Count de ^ was the favourite of the cu- 
rina Ann, and was concerned in all the events of her 
reign. Being appointed general of her armies, be 
gained great advantages over the Crim Tartars, heat 
the Turks, A. D. 1739, in an engagement near Choc- 
ztm, and took that city together wi^ Jsiissi the capital 
of Moldavia. He was afterwards prime minisCi^ to 
the czar Iwan VI, hut in a short time after be was 
accused of employing the power which his office con- 
ferred on him to gratify bis own ambition and pri- 
vate resentment. The empress Elizabeth broi^t 
him to trial, and he was condemned to lose fak life, 

A. D. 1742. This sentence was mitigated to bankb- 
ment into Siberia, whither many of the viertiras of bis 
power had been exiled. He was recalled by Peter IIL 
A. D. 1762, and declared field marshal. Upon tbe 
death of this prince, the empress Catharine II. ap- 
pointed him director general of the ports of the Baltic. 

He died on the 8tb of October 1767, at the age of 
MUNICIPAL, in the Roman civil law, an epitbrt 
which signifies invested with the rights and pririkg^ 
of Roman citizens. See Mukicipium. 

MuNicirAt, 
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licipal Municipal, among us, is applied to the la%vs that 
0 obtain in any particular city or province. And those 
istcr. called municipal ojfficers who are elected to defend 
" the interests of cities, to maintain their rights and pri- 
vileges, and to preserve order and harmony among the 
citizens ; such as mayors, shcriils, consuls, &c. 

MUNICIPES, an appellation given by theJRomans 
to the inhabitants of the municipia or municipal cities. 
See Municipium. 

MUNIClPfUM, in Homan antiquity, a corporation 
borough, or enfranchised city or town, where tlie inha- 
bitants enjoyed their own laws and customs, and at the 
same time were honoured with the privileges of Homan 
citizens \ but then this privilege generally reached no 
furtlier than the bare title. Some indeed, by parti- 
cular merit, obtained the liberty of votes, which occa- 
sioned that distinction of muncipium sine sujffragio^ and 
municipium cum suffragio , — The inhabitants of the mu^ 
nicipium sine suffragio were called barely Romani^ but 
those of the municipium cum suffragio were called cives 
Romani, 

The dilFercnee between proper citizens of Rome 
a.nd the inhabitants of the municipium may be thus ex- 
pressed, The proper citizens of Rnme were, i. Re- 
gistered in the census j 2. Had the right of suftrage 
and of bearing honours \ 3. Were assessed in the pollr 
tax i 4. Served in the legions \ 5. Used the Roman 
laivs and religion \ 6. Were called Quirites and pa* 
jpulus Romanus ; Whereas the municipes enjoyed the 
three first of these privileges, but were denied the three 
last. 

MUNITION, the provisions with which a place is 
furnished in order for defence ^ or that which follows a 
camp for its subsistence. 

Munition Ships^ are those that have stores on board 
In <M^cr to supply a fleet of men of war at sea. In an 
engagement, all the munition ships and victuallers at- 
tending the fleet take their station in the rear of all 
the rest ; they are not to engage in the fight, but to 
attend to such directions as are sent to them by the 
admiral. 

AIUNSTER, in Latin Monomta^ and in Irish Mouuy 
the most southerly province of Ireland ; bounded on 
the north by Leinster and Connaught, and on the east, 
west, and south, by the ocean. It contains the coun- 
ties of Cork, Clare, Kerry, Limerick, Tipperary, and 
Waterford ; and 3,289,932 Irish plantation acres, 740 
parishes, 63 baronies, and 26 boroughs. It is about 
125 miles long and 120 broad \ and its principal town 
is Cork. Its ancient name was MumJian ; and in lat- 
ter ages it was divided into Desmond or South Munster, 
Orvumd or JEast Munster, and Thomond or North Mun- 
ster. It lies between 51.15. and 53. o. N. Lat. and 
7. 10. and 10. 40.W. Long. 

Munster, a bishopric of Germany in the circle of 
Westphalia, and territories of Prussia y bounded on the 
ffiorth by Embden and Oldenburg, on the south by the 
county of Mark and duchy of Westphalia, on the west 
by the county of Bentbeim and the United Provinces, 
and on the east by the bishoprics of Osnaburgh and 
Paderbom together with the county of Ravensberg. It 
is the largest of aU the Westphahan bishoprics, being 
in length about 80 miles, and in breadth from 20 to 
60, and contains 350,000 inhabitants. It is divided 
into 1 3 bailiwicka : and though in gcBoxal but a bar- 



ren country, has some fruitful plains, with woods, and 
quarries of stone. The inhabitants, excepting a few of i| 
the nobility and gentry, are all Roman Catholics 5 M arena. 
though Lutheranism had once a considemble footing' 
here. The bishop, who was generally also elector of 
Cologne, lias a revenue of about 70,000 pounds, and 
can maintain 8000 men. By an unjust custom, un- 
known in the rest of the empire, he is heir to all stran- 
gers who die in the country without children. In tho 
matricula he is rated at 30 foot and 1 18 horsey or 832 
florins monthly in lien of them. His chapter consists 
of 40 canons, who are all noble. 

Munster, a city of Germany, capital of a bishopric 
of the same name, and of all Westphalia, stands at the 
conflux of the river Aa with the £ms, in E. Long. 7. 

49. N. Lat. 52. o. It is of a circular form, large, and 
had strong fortifications which have been thrown down. 

The citadel, called the Brilk\ has been converted into a 
residence for the bishop. The dean and chapter now 
elect the bishops but till the beginning of the 13th 
century he was nominated by the emperor. This city 
has been rendered famous by three remarkable trans-* 
actions. J. By the peace concluded here in 1648^. 
which put an end to the war of 30 )ears^ occasion- 
ed by the persecuting spirit of bigotted Papists, who^ 
chose rather to plunge their country into all the cala- 
mities of war than allow liberty of eonscience to the 
Protestants. By this peace^ however, they consented, 
much against their inclinations, to grant them a tolera- 
tion. 2. By the disorders and disturbances occasioned 
herein 1553, by a. parcel of enthusiasts, headed by tk 
taylor, c^led Jo/m of Leyden from the place of his , 
birth, who turned out the magistrates, and took pos- 
session of the city, where they perpetrated the most hor- 
rid villanies and cruelties. 3. For the noble, thou^ 
unsuccessful, eflbrts it made in defence of its liberties 
against the tyranny and oppression of the above men- 
tioned turbulent and bloody-minded bishop, Bernard 
van Galen. In this city are a great number, of con- 
vents and other religious houses, many of them stately, 
piles, and surrounded with beautiful gardens. 

MUNYCHIA, oj^ Munkhitis Portusy in Ancknt 
Geography^ a village and port of Athens, nearer to the 
city, fortiiicd in the same manner as tlie Pirseus, to the 
east of which it lay, or between it and the promontory 
Sunium, at the mouth of the Ilissus. Strabo says it was 
an eminence in form of a peninsula,, at the foot of 
which stood three harbours, anciently encompassed with 
a wall, taking within its extent the Piraeus and .others, 
harbours full of docks, with the temple of Diana Mu- 
nychia^ taking its name from Mynichus^ the founder of 
the temple. 

Munychia, an anniversary solemnity observed at 
Atliens, in honour of Diana, on the i6th of the moolK^ 
Munychion. Cakes were ofiered on the occasion, called 

MUNYCHION, (he tenth month of the Athenian 
year, containing 29 days, and answering to the latter 
part of our March and the beginning of April. It 
was so called from the. festival Munydia, wUch was 
observed in this month. See Month and ,MuNX- 

CHIA. 

MUPHTI. See Mum. 

MURi^NA, or Eel y a genus of fishes; belong- 
ing to the order of apodos* Sea IcirrHYOLOGY IndeXy 

MURAL. 
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^ Mural MURAL, soniclbing belonging to a Wall, which 
MurLiii Latins call mums, 

L ^ * i Mural C/owv/, among the ancient Romans. See 

Crowk. 

Mural Afeh^ is a wall, or walled arch, placed ex- 
actly in the plane of the meridian, i. c. upon the meri- 
dian line, for the fixing of a large quadrant, sextant, 
or other instrument, to observe the meridian altitudes, 
&c. of the heavenly bodies. 

Tycho Brahe was the first who Used a mural arch 
'in his observations \ after him Hevciins, Mr Flam- 
stead, De la Hire, &c. used 'the same means. See 
Astronomy. 

MURANUM, in Ancient Gcogroplti/^ a town of 
the confines of Lucania. Now Morano ; a citadel in 
Calabria Citra, at the springs of the Sybaris, midway 
betw'een the Sinus Tarentinus to the east, and the Tus- 
can sea to the W’est. Supposed to have risen from 
the ruins of Syphscum, a town of the Bruttii mentioned 
by Livy. 

MURATORI, Lewis, Anthony, a learned and 
celebrated Italian writer, born at Vignoles, in the ter- 
ritory of Bologna, in 1672. He early discovered an ex- 
treme fondness for the learned languages and sciences ^ 
'and this was seconded by an excellent education. 
After having Completed his first studies, he embraced 
the state 'of an ecclesiastic ; and applied himself to 
polite literature, philosophy, theology, civil law, an- 
tiquities, and other sciences 5 by which means be be- 
came in a manner universally learned. He was scarcely 
21 years of age when he was made librarian of the 
Ambrosian lihraiy at Milan. It 1700 the duke of 
Modena, bis sovereign, recalled him, and made him 
his librarian, and keeper of the archives of his duchy. 
Muratori discharged this double employment during 
the rest of his life, and had no other benefice than the 
provostship of Santa Maria del Pomposa. The princi- 
*pal of his works arc,— i. Anecdota^ or a collection of 
pieces taken from the Ambrosian library, 2 vols 4to, 
with learned notes and dissertations. 2. A treatise on 
the perfection of the Italian poetry, 2 vols 4to. 
3. Anecdota Qrceca^ 3 vols 4to. 4. A genealogical 
history of the house of Modena, 2 vols folio. 5. An 
excellent collection of the writers of the Italian history, 
27 vols folio, with learned notes. 6. Another collec- 
tion, under the title of Antiejuitates Italiccc* 7. A 
collection of ancient inscriptions, under the title of 
Nbvus Thesaurus, 6 vols folio. 8. The annals of Italy, 
1 2 vols 4to, in Italian, &c. 9. Letters, dissertations, 

Italian poems, &c. 

MURCIA, the Pagan goddess of idleness. The 
name is taken from murcus or murcidus, an obsolete 
word, signifying a dull, slothful, or lazy person. — 
The statues of this goddess were always covered with 
dust and moss, to express her idleness and negligence. 
She had a temple at Rome, at the foot of the Aven- 
tine mount. 

Murcia, a kingdom in Spain, bounded on the 
north by New Castile, on the east by the kingdom of 
Valencia, on the west by Andalusia and Granada, and 
on the south by the Mediterranean sea. It is about 
62 miles in length, and 38 in breadth ; and its prin- 
«cipal river is tlie Segura.' Tlie soil is dry, because it sel- 
dom rains, and therefore it produces little corn en 
swine , but there is pleity of oranges, citrons, lemons, 



olives, almonds, mulberries, rice, pulse, and sugar. It 
has also a great deal of silk. It was taken from the Mtiniu 
Moors in 1 263. ITie air is very healthful. 

Murcia, a large, handsome, and populous town of 
Spain, capital of a kingdom of the same name. llU 
a bishop's see, and contains six parishes. The cathe- 
dral i# a most superb edifice, with the stairs of the 
steeple so contrived that a man may ride up to the 
top, either on horseback or in a coach. It is situated 
in a pleasant plain, which abounds in fine ^rdens about 
the city, and in which are the best fruits m Spain. It 
is seated on the river Segura, in W. Long. 8. 36. N. 
Lat. 37. 48. 

MURDER, or Murther, the act of killing ano- 
ther with violence and injustice. The word comes 
from the Saxon morih, death which some will have 
to signify a violent death \ whence the barbarous La- 
tin murdrum and modrvm. 

Among the number of popular errors, is the notion 
which has obtained, that the dead body would bleed 
in the presence or upon the touch of the murderer. 

The crime of murder is punished with death in al- 
most ail nations. 

Murder, or Murther, in Law, is thus defined, or 
rather described, by Sir Edward Coke ; When t 
person, of sound memory and discretion, unlawfully 
killetb any reasonable creature in being, and under the 
king's peace, with malice aforethought, either express 
or implied." The best way of examining the nature 
of this crime will be by considering the several branches 
of this definition. 

1. It must be committed by a person o/' sound nu* 
mory and discretion : for lunatics or infants are inca- 
pable of committing any crime \ unless in such cases 
where they show a consciousness of doing wrong, and 
of course a discretion or discernment between good and 
evil. 

2. Next, it h^pens when a person of such sound 
discretion unlawfully killeth. The unlawfulness arises 
from the killiug witliont warrant or excuse : and there 
must also be an actual killing to constitute murder*, 
for a bare assault, with intent to kill, is only a great 
misdemeanour, though formerly it was held to be murder. 
The killing may be by poisoning, striking, starving, 
drowning, and a thousand other forms of death, by 
which human nature may be overcome. Of these the 
most detestable of all is poison j because it can of lU 
others be the least prevented, either by manhood or 
forethought. And therefore, by the stat. 22 Hen. VIII. 
c, 9. it was made treason, and a more grievous and 
lingering kind of death was inflicted on it than the 
common law allowed j namely, boiling to death : but ibis 
act did not live long, being repealed by i Edw. VI. c. 

1 2. There was also, by the ancient common law, 00c 
species of killing held to be murder, which may be du- 
bious at this day, as there hath not been an instance 
wherein it has been held to be murder for many ages 
past, viz. bearing false witness against another, with aa 
express premeditated design to take away his life, so is 
the innocent person be condemned and executed. TU 
Gothic laws punished in this case both the judge, Use 
witnesses, and the prosecutorj and, among the Ronuitf* 
the lex Cornelia de sicariis, punished the false witne^ 
with death, aa being guilty of a species of assassinadoiu 
And there is no doubt but this is equally murder w 
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ebnscutUue as killing with a sword ^ though the modem 
law (to avoid the danger of deterring witnesses from 
giving evidence opon capital prosecutions, if it must be 
at the peril of their own lives) has not yet punished it 
as such. If a man, however, do such an act, of which 
the probable consequence ms^ be, and eventually is, 
death *, such killing may be murder, although no stroke 
be struck by himself, and no killing may be primarily 
intended ; as was the case of the unnatural son who 
exposed his sick father to the air against his will, by 
reason whereof he died ^ and of the harlot, who laid 
her child under leaves in an orchard, where a kite 
struck and killed it. So too, if a roan have a beast 
that is used to do mischief ; and he, knowing it, 
sufferx it to go abroad, and it kills a man ^ even this 
is manslaughter in the owner ^ but if he have purposely 
turned it hose^ though barely to frighten people, and 
make what is called sporty it is with as (as in the 
Jewish law) as much murder as if he had incited a 
bear or dog to worry them. If a physician or sur- 
geon give his patient a potion or plaster to cure him, 
which, contrary to expectation, kills him, this is nei- 
ther murder nor manslaughter, but misadventiwe \ and 
he shall not be punisbed criminally, however liable he 
might formerly have l)ecn to a civil action for neglect 
or ignorance \ but it hath been holden, that if it be 
not a regular physician or surgeon who administers the 
medicine, or performs the operation, it is manslaughter 
at the least. Yet Sir Matthew Hale very justly que- 
stions the law of this determination ^ since physic and 
salves were in use before licensed physicians and sur- 
geons : wherefore he treats this doctrine as apocry- 
phal, and fitted only to gratify and flatter iiceiiciates 
and doctors in physic *, though it may be of use to make 
pc'oplc cautious and wary how they meddle too much in 
•so danireroiis an employment. In order also to make 
tlie killing murder, it is requisite that the parly die 
within a year and a day after the stroke received, or 
caase of death administered ; in -the computation of 
which the whole day upon which the hurt was done 
aliail be reckoned the first. 

3. Farther: The person killed must be “ Vireamn* 
uhte creature in beings and under the king;''s pcaccy’* at 
the time of tlie killing. Therefore to kill an alien, a 
Jew, or an outlaw, who are all under the king’s peace 
or protection, is as much murder as to kill the most 
regular-born Englishman \ except he be an alien enemyy 
in the time of war. To kill a child in its mother’s 
womb, is now no murder, but a great misprision ^ hut 
if the child be born alive, and dictb by rcasoh of the 
)K»tion or bruises it received in the tvomb, it seems, by 
the better opinion, to be murder in such as administer- 
ed or gave them. As to the murder of bastard chiU 
dren, see Bastard. 

4. Lastly, The killing must be committed “ with 
malice aforcthoifght^^ to make it the crime of murder. 
This is the grand criterion which now distinguishes 
murder from other killing : and this malice prepense, 
maluia prcecogitala^ is not so properly spite or malevo- 
lence to the deceased in particular, as any evil design 
In general j the dictate of a wicked, depraved, and ma- 
iignant heart ; un disposition d fait'e une mol chose: and 
it may be cither express^ or implied^ in law. Express 
malice is when one, with a sedate deliberate mind and 
formed design, doth kill another, which formed de- 
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sign is evidenced by external circumstances di^vering 
that inward intention^ as lying in wait, antecedent 
menaces, former grudges, and concerted schemes to 
do him some bodily harm. This takes in the case of 
deliberate duelling, where both parties meet avowedly 
with an intent to murder : thinking it their duty, as 
gentlemen, and claiming it as their right, to wanton 
with their own lives and those of their fellow creatures ^ 
without any warrant or authority from any power ei- 
ther divine or human, but in direct contradiction to 
the laws of both God and man y and therefore the law 
has justly fixed the crime and punishment of rouidcr on 
them, and on their seconds also. Yet it requires such 
a degree of passive valour to combat the dread of even 
undeserved contempt^ arising from the false notions of 
honour too generally received in Europe, that the 
strongest prohibitions and penalties of the law will ne- 
ver be entirely effectual to eradicate this unhappy cu- 
stom, till a method be found out of compelling the 
original aggressor to make some other satisfaction to 
the affronted party, which the world shall esteem 
equally reputable as that which is now given at. the 
haxard of the life and fortune, as well of the person 
insulted, as of him who has given the insult. Also, 
if even upon a sudden provocation one beats another, 
in a cruel and unusual manner, so that he dies, though 
he did not intend bis death, yet he is guilty of murder 
by express malice } i. e. by an express evil design, the 
genuine sense of malitia : As when a park-keeper tied 
a boy that was' stealing wood to a hoi^se’s tail, and 
dragged biro along the park : when a master corrected 
his servant with an iron bar, and a schoolmaster stamp- 
ed on his scholar’s belly, so that each of the sufferers 
diedt these were justly held to be murders, because 
the correction being excessive, and such as could not 
proceed but from a bad heart, It was equivalent \o a 
deliberate act of slaughter. Neither shall be be guilty 
of a less crime who kills another in consequence of 
such a wilful act as shows him to be an enemy to all 
mankind in general ^ as going deliberately, and with 
an intent to do mischief, upon a horse used to strike, 
or coolly discharging a gUn among a multitude of 
people. So if a man resolves to kill the next man he 
meets, and does kill him, it is murder, although he 
knew him not ^ for this is universal malice. And if 
two or more come together to do an unlawful act 
against the king’s peace, of which the probable con- 
sequence might he bloodshed \ as to beat a man, to 
commit a riot, or to rob a park, and one of them kills 
a man ; it is murder in them all, because of the un- 
.lau'i'ul act, the malitia pt'orcogitatOy or evil intended 
beforehand. 

Also in many cases where no malice is expressed, 
the law will imply it : as, where a man wilfully poisons 
another, in such a delibiTate act the law presumes ma- 
lice, though no particular enmity can be proved. And 
if a man kills another suddenly, without any, or with- 
out a considerable provocation, the law implies malice ; 
for no person, unless of an abandoned heart, would be 
guilty of such an act upon a slight or no apparent caust*. 
No aili’ont, by words or gestures only, is a Nulb-ient 
provocation, so as excuse or extenuate sucli acts of 
violence as manifestly endanger the life of another. 
But if the person so provoked had unfortunately killed 
the other, by beating him in such a manner as showed 
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only an intent to chastise and not to kill him, the law 
so far considers the provocation of contameiiotts beha- 
viour, as to adjudge it only manslaughter, and not mur- 
der. In like manner, if one kills an officer of justice, 
either civil or criminal, in the execution of his duty, or 
any of his assistants endeavouring to conserve the peace, 
or any private person endeavouring to suppress an afiray 
or apprehend a felon, knowing his authority or the in- 
tention with which he interposes, the law will imply 
malice, and the killer shall he guilty of murder. And 
if one intends to do another felony, and undesigned ly 
kills a man, this is also murder, llius if one shoots at 
A, and misses him, but kills B, this is murder^ because 
of the previous felonious intent, which the law transfers 
from one to the other. The same is the case, where 
one lays poison for A, and B, against whom the pri- 
soner had no malicious intent, takes it, and it kills him, 
this is likewise murder. So also, if one give a woman 
with child a medicine to procure abortion, and it oper- 
ates so violently as to kill the woman, this is murder 
in the person who gave it. It were endless to go 
through all the cases of homicide, which have been ad- 
judged, either expressly or impliedly, malicious : these 
therefore may suffice as a specimen ; and we may take 
it for a general rule, that all homicide is malicious, and 
of course amounts to murder, unless where justified by 
the command or permission of the law ^ excused on a 
principle of accident or self-preservation ; or alleviated 
into manslaughter, by being either the involuntary con- 
sequence of some ac^ not strictly lawful, or (if volun- 
tary) occasioned by some sudden and sufficiently violent 
provocatioB. And all these eircumstances of justifica- 
tion, excuse, or alleviation, it is incumbent upon the 
prisoner to make out, to the satisfaction of the court 
and jury, the latter of whom are to decide whether the 
circumstances alleged are proved to have actually ex- 
isted *, the former, how. far they extend to take away 
or mitigate the guilt. For all homicide is. presumed 
to be nxilicious, until the contrary appeareth upon evi- 
dence. 

The punishment of murder, and that of manrslaugh- 
ter, were formerly one and the same *, both having the 
benefit of clergy *, so- that none but uolearned persons, 
who least knew the guilt of it, were put to death for 
this enormous crime. But now, by several statutes, 
the benefit of clergy is taken away from murderers 
through malice prepense, their abettors, procurers, 
and counsellors. In atrocious cases it was frequently 
usual for tlie court to direct the murderer, after exe- 
cution, to be bung upon a gibbet in chains near the 
place where the fact was committed ^ but this was no 
part of the legal judgment ^ and the like is still some- 
times practised in the case of notorious thieves. This, 
Ving quite contrary to the express command of the 
Alosaical law, seems to have bee» borrowed from the 
civil law *, which, besides the terror of the example, 
gives also another reason for this practice^ vix. that it 
is a comfortable sight to the relations and friends of 
the deceased. But now, in England, it is enacted 
by statute 25 Geo. If. c. 37 that the judges, before 
whom any person is found guilty of' wilful murder, 
shall pronounce sentence immediately after conviction, 
unless he sees cause to postpone it ^ and shall in pas- 
sing sentence direct him to be executed on the next 
day but one (unless the same shall be Sunday, and 



then on the Monday following), and that las 
be delivered to the surgeons to be dissected and toko- Q 
mized ^ and that the judge may direct bis body to be 
afterwards bung in chains, but in nowise to be buried'"^ 
without dissection. And, during the short but aifbl 
interval between sentence and execution, tlie prisooer 
shall be kept alone, and sustained with only bread and | 
water. But a power is allowed to the judge, opoo 
good and sufficient cause, to respite the execution, and 
relax the other restraints of this act. See farther, Pa&* I 
RiciDE, and Petit Treason, 

Murderers, or Murdering Pieces^ in a ship, are | 

small pieces of ordnance, either of brass or iron, which , 

have chambers put in at their breeches. They are 
used at the bulk-heads of the fore-castle, half-declt, 01 
steerage, in order to clear the deck, on the ship’s bang 
boarded by an enemy. 

MUHENA. See Murana, Ichthyology is- 
dex, 

MURENGERS, two officers of great antiquity m 
the city of Chester, annnally chosen out of the alder- 
men, to see the walls kept in repair, and to receive a 
certain toll for that purpose. 

MUREX, a genus of animals belonging to the eider 
of vermes testacea. See Conchology Index, 

Murex, a caltrap or iron instrument, with sharp 
points projecting in every direction, need, by the Bo- 
mans a§ a defence against the enemy’s horse ^ so cal- 
led, probably from some, resemblance to the spines os 
tlie shell of the nsurex. 

MURCI, or Murgis, In Ancient Geogrophjf^ tk 
last town of Bsetica, next the Tarraconensis ^ the Urcc 
of Ptolemy. Now Mvxara^ a port-town of Granada, « 
the Mediterranean. W. Long, jc/. N. LaU 37® 6^* 
MURIA, the Latin name of common salt. ^ So- 
da, Muriate of, Chemistry Index, 

MURIATIC acid. See Chemistry Index, TWi 
acid, according to the views of Sir H. Davy, is cow- 
posed of chlorine (the oxy muriatic acid of all cbeoisti 
formerly^ s^nd of some still) and hydrogen. 

MURINA, or Murines, a delicious sweet wire, 
medicated with spices, and the usual drink of the ladies 
of antiquity. 

MURRAIN, or Gargle, a contagious dtseiss a- 
mong cattle. See Farriery Index, 

MURRAY, or Moray, the name of a district in 
the north of Scotland, which, in a former divisionof the 
kingdom, was denominated a province. This district 
includes the counties of BanlT, Elgin and Nairn. The 
county. of Elgin, the middle division of this district,!^ 
still known by the name of Moraysliire. 

MURRHINE, Murrhinus, in antiquity* 

an appellation given to a delicate sort of ware brwJeht 
from the east, whereof cups and vases were made, irbkh ' 
added not a little to the splendour of the Roroao btfl- 
qnets. Critics ar^ divided concerning the matter of the * 
pocula or vasa murrhiua, murrina, or murrea. Some will 
have them to have been the same with our porcelaio or | 
china ware. The generality held them to have been ouidc 
of some precious kind of stone, which was found cbielf, 
as Pliny tells us, in Parthia, but more e::*peciany in Ca^ 
mania. Arrian tells us, that there was a great quanliiy 
of them made at Diospolis in Egypt. This be cslfe 
another sort of murrhina work 5 and it is evident, from 
all accounts, that the murrhijQa of Diospolis was a ^ 
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T^iirc in imitation of the porcelain or tural to snj^e, with Sir Isaac Newton, that he enlar- Mussus'’ 

I mums of India. There is some difference in the ac- ged it with the addition of several constellations after || 
counts given by Piinj and Martial of the nuirrhina vasa. the conquest of the golden fleece. The sphere itself 

The first author says, that they would not bear hot li- shows that it .was delineated after the Ar^nautic expe- . ^ 

quors, but that only cold ones were drank out of them, dition, which is described in the asterisms, together 

'fhe latter, on the other hand, tells us, that they bore with several other nmre ancient histories of the Greeks, r^f 

hot liquors very well. If we credit Pliny's account, and without any thing later ^ for the ship Argo was the 

' their porcelain was much inferior to uui's in this parti- first long vessel which they had built : hitherto they 

cular. Some conjecture them to have been of agate, had used round ships of burden, and kept within sight 

others onyx, others of coral. Baronins, doubtless, of the shore} but now, by the dictates of the oracle, 

was farthest out of the way, when be took them to be and consent of the princes of Greece, the flower of that 

made of myrrh, congealed and hardened. Some have country sail rapidly through the deep, and guide their 

supposed these vessels to be made of crystal, but this is ship by the stars. 

contraiy to the account of all the ancients. The Greeks Musaeus is celebrated by Virgil in the character of 
had the words for crystal, and for hierophant, or priest of Ceres, at the bead of the most 

myrrh, very common among them } aud therefore if illustrious mortals who have merited a place in Elysium, 

these vessels bad been made of either of these substances. Here he is made the conductor of .£neas to the recess 

they would in some places have called them Smyrna or where be meets the shade of his father Anchises. 

crystalline. On the contrary, the most correct among A hill near the citadel of Athens was called Mu^ 
them call them murrlffna or morrina. The cups made saum^ according to Pansanias, from Musaeus, who u^ed 
of crystal, which were also in use at those times were to retire thither to meditate and compose his religious 
called crystallina, and these murrhina or murrhaea, by bynfUs } at which place he was afterwards buried. The 
way of keeping up the distinction } and Martial tells us works which went under his name, like those of Or- 
that the stone they were made of was spotted or varie- pbeus, were by many attributed to OnomacrituS. No- 
gated, calling them pocula maculosce murrae. And thing remains of this poet now, nor were any of his 
Statius mentions the crystalline and murrhine cups in writings extant in the time of Pausanias, except a 
the same sentence, but as different things, not tbe same, hymn to Ceres, which be made for the Lycomides. 

Arrian mentions also the Xdn } which his inter- And as these hymns were likewise set to music, aud 
pietors censure as an error of tbe copies, and would alter sung in the mysteries by Musaeus himself in tbe cha- 
into myrrba, the name of the gum myrrh. racter of priest, he tlienre perhaps acquired from ftt- 

Pompey is recorded as the first who brought these ture times the title of musictan^ as well as of poet ; the 
murrhine vessels out of the east, which he exliibited performance of saored music being probably at first con- 
in his triumph, and dedicated to Jupiter Capitol in us. fined to the priesthood in these celebrations, ms it bad 
But private persons were not long without them. So been before in Egypt, whence they originated. How- 
fond io effect did the Roman gentry grow of them, ever, be is not enumerated among ancient musicians by 
that a cup which held three sextaries was sold for 70 Plutarch } nor does it appear that be merited the title 
talents. T. Petronius, before his death, to spite Nero of son and successor to Orpheus for bis musical abilities, 

(or as Pliny expresses it, ut mensam ejus txharedarcty . so much as for his poetry, piety, aud profound know- 
to disinherit his table), broke a bason, truUa murrhina^ ledge in religious mysteries. 

valued at 300 talents, on which that emperor had set MUSCA, the Ely \ a genus ef insects belonging to 
bis heart. the order of diptera. See Entomology Index * 

MUS, a genus of quadrupeds belonging to tbe order Musca, a name given to such persons among tbe 
of Glircs, See Mammalia Index. Romans as officiously thrust themselves into the compa- 

MIJSA, the Plantain-tree } a genus of plants be- ny of their superiors and those who despised them, by 
longing to the polyandria class, and in the natural me- finding means of getting admittance to entertainments 
thod ranking under the eighth order, Scitnmincce. See without invitation, and without a welcome : So that 
Botany Index. musca were the same as parasites, who were frequently 

MUS.®US, an ancient Greek poet, was, according by the Greeks termed Mvmci. See Parasite. 
to Plato and Diodorus Siculus, an Athenian, the son of MUSCADINE, a rich wine, of the growth of 
Urphens, and chief of the Eleusinian mysteries institut- Provence, Languedoc, Cividad, &c.— The word is 
cd at Athens in honour of Ceres : or, according to supposed to be derived from musk ; the wine being sup- 
others, be was only the disciple of Orpheus ; but from posed to have a little of the smell of that perfume } 
the great resemblance which there was between his others from rnuscOy “a fly,” because the flies are ex- 
character and talents and those of bis master, by giving tretnely fond of its grapes ; as^tbe Latins had their t«- 
a stronger outline to the figure he was called his son^ as num apianum^ so called ah apihus^ from the bees which 
those were styled the children of Apolh who cultivated fed on it. 

the arts of which he was the tutelar god. The process for making muscadine at Frontignac, is 

Musaeus is allowed to have been one of the first poets the following: The muscadine grapes are allowed to be 
who versified tbe oracles. He is placed in the Arun- half dried on tlie vine : and as soon as they arc gathered, 
delian marbles, epoch 15. 1426 B. C. at which time they are trode and pressed, and tbe liquor is tunned, 
his hymns are there said to have been received in tbe without letting it stand to ferment in the fat *, the lee 
celebration of the Eleusinian mysteric^s. Laertius tells which remains is supposed to produce the peculiar fla- 
ns, that Musseus not only composed a theogony, hut vour of this wine. 

formed a sp^re for the use of bis companions •, yet as MUSCHENBROECK, Peter de, a very distin- 
ihis honour is generally given to Chiron, it is more na- - guislied natural philosopher and mathematician, was 

3 P 2 horn 
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]Vhjscheii- l>orn at Utrecht a Utt 1 e before 1 700. He was first pro- 
brocck fessor in his own university, and afterwards invited to 
Muses chair at Leyden, where he died full of reputation 
» . and honours in 1761. He was a member of several 

academies y particularly the Academy of lienees at 
Paris. He was the author of several works in Latin, 
which are frequently referred to, and all of which dis- 
cover great penetration and exactness of the subjects 
of which he treats. He was also consummate in the 
knowledge of law. 

MUbCI, Mossks, one of the orders of the class 
cryptogaroia^ which see. Botany The an- 

cients took the moss of trees to be the cfiect of a disor- 
der or discomposui'e of the texture of the bark j or at 
most a kind of little filaments arising from the bark : 
but the moderns find, by more accurate observation, 
that mosses are real distinct plants, whose seed, being 
extremely small, is enclosed in little capsules 5 which 
bursting of themselves, the seed is carried ofl’ by the 
winds ^ till, falling into the inequalities of the bark of 
trees, it is there stopped, takes root, and feeds at the 
expence of the tree, as mouldiness does on broad, &c. 

MUSCLE, or Mussel. See Mytulus, Concho- 
logy Index. 

MUSCOVY. See Russia. 

Muscovy Glassy or Glimmer, See Mica, Mine- 
ralogy Index. 

MUSCCLUS, a military machine, made use of by 
the Romans to cover and protect the soldiers while 
they approached and undermined the walls of besieged 
places, or filled the ditches. It seems to have resem^ 
bled the testudo in form, but was smaller in size. See 
Testudo. 

MUSEIA, were Grecian (festivals in honour of the 
Muses, celebrated with games every fifth year, parti- 
larly by the Thespians. The Macedonians also ob- 
served a festival of the same name in honour of Jupi- 
ter and the Muses, which lasted tor nine days, and 
was celebrated with stage . plays, songs, and poetical 
conapositions. 

^ MUSES, certain fabulous deities among the 
gans, supposed to preside over the arts and sciences : 
for this reason it is usual for the poets, at the be- 
ginning of a poem, to invoke these goddesses to their 
aid. 

The Muses were originally only.singers and musicians 
in the service of Osiris, or the great Egyptian Bacchus, 
under the instruction and guidance of Ills' son Orus ^ 
but in succeeding times they were called the daughters 
of Jupiter and Mnemosyne or Memory. 

These are the only pagan divinities whose worship 
has been continued through all succeeding changes in 
the religion and sentiments of mankind. Professors of 
every liberal art in all the countries of Europe still re- 
vere them V particularly the poets, who seldom under- 
take the slightest work without invoking their aid. 

Sir Isaac Newton tells us, that the singing women 
of Osiris were celebrated in Thrace by the name of 
the Muses i and tliat the daughters of Pierius, a Thra- 



cian, imitatbig them, wore celebrated by the same 
name. 

Diodorus Siculus informs us, that Aleman of Mes- 
sene, a lyric poet who flourished in the 27th Olympiad, 

670 years B. C. makes them the daughters of Uunos 
and Terra. It has been asserted by some ancient writ- 
ers, that at fii*st they were only three in number; but 
Homer, Hesiod, and other profound mythologists, ad- 
mit of nine (a). 

In his hymn to Apollo, Homer says, 

—By turns the nine delight to sing. 

And Hesiod, in his Theogony, names them all.— Tber 
are said severally to preside over some art or science, as 
music, poetry, dancing, astronomy. By some they are 
called virgitiSy because the virtues of education appear 
unalterable : they are called muses from a Greek wordBwti 
which signifies to explain mysteries, because they 
taught things the most curious and important to know, ^ 
and which are above the comprehension of vulgar 
minds. Each of their names is said to include some 
particular allegory *, C/ib, for instance, has been thus 
called, because those who are praised in verse acquire 
immortal fame *, Euterpe^ on account of the pleasure 
accruing to those who bear learned poetry ; im- 

plies for ever flourishing ; Melpomene^ that her melodT 
insinuates itself into the inmost recesses of the soul^ 
Terpsichore marks the pleasure which those receive wbo 
are versed in the liberal arts ; Erato seems to indicate, 
that the learned command the esteem and friendship of 
all mankind *, Polyhymnia^ that many poets are become 
immortal by the number of hymns which they have ad- 
dressed to the gods ; Urania^ that those whom she in- 
structs elevate their contemplations and oelebrily to the 
heavens and the stars } and lastly, the exquisite voice of 
Calliope has acquired her that appellation^ as the inven- 
tress and guardian of eloquence and rhetoric. 

An epigram of Callimachus gives the attributes 01 
the Muses in as naany lines. 

Calliope the deeds of heroes sings j 
Great Clio sweeps to historjr the strings j 
Euterpe teaches mimes their silent show j 
Melpomene presides o’er scenes of wo 5 
Terpsichore tlie flute’s soft pow’r displays j 
And Erato gives hymns the gods to praise j 
Potymnm*s skill Inspires melodious strains ^ 1 

Urania wise, the starry course explains j f 

And gay TAci/ib’^ glass points out where follyrelgns.J 

This epigram does not, however, exactly correspoiMi 
with the ideas of other poets, or of the ancient painters, 
in cbai*acterizing the attributes of the Muses. The an- 
cients had numberless ingenious and fanciful ideas cyo- 
ceming the muses, which we have not room to recite. 

— It seems (says the abbri Barthelemi t) as if the first* fri 
poets, enchanted with the beauties of nature, 
ally were led to invoke the nymphs of the woods, hilk^^^ 
and fountains \ and that yielding to the prevailing 
for allegory, they gave , them names relative to the in- 

flneiKt 



(a) It has been said, that when the eitiz.ens of Sicyon directed three skilful statuaries to make each of tbf« 
statues of tlie three Muses, they were all so well executed, that they did not know which to choose, but citctei 
all the nine, and tfiat Hesiod and Homer only gave them names. 
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Jnses, flrtCTice they l>e supposed to have over the pro- 

■icuni ductions of the mind. At first three Muses only were 
admitted, Melete, Mneme, and Aoedc : that is to say, 
the meditation or reflection necessary to study 5 memo- 
ry, which records illustrious deeds ; and song, which 
accompanies their recital. In proportion as improve- 
ment was made in the art of versification, its characters 
and effects were personified, the number of the Muses 
increased, and the names they now received referred to 
the charms of poetry, its celestial origin, the beauty of 
its lAn^mage; the pleasure and gaiety it inspires, the 
song and dance which add to it new charms, and the 
glory with which it is crowned. Afterwards were as- 
sociated with them the Graces, whose employment it is 
to embellish poetry, and Love who is so frequently its 
object. These ideas took birth in a barbarous country, 
in Thrace, where Orpheus, Linus, and their disciples, 
suddenly appeared in the midst of ignorance. Tlie 
Muses were honoured there on the Pierian mount j and 
extending their dominion, successively took their sta- 
tions On Pindus, Parnassus, Helicon, and all those so- 
litary places where the painters of nature, surrounded 
by the most pleasing images, experience the divine 
glow of inspiration.' ’ 

Pythagoras, and afterwards Plato, make the Muses 
the soul of the planets in our system j from whence the 
imaginary music of the spheres. 

MUSEUM, a name which originally signified a 
part of the palace of Alexandria, which took up at 
least one-fourth of the city. This quarter was called 
the museum^ on account of its being set apart for the 
Muses and the study of the sciences. Here were 
lodged and entertained the men of learning ) who were. 
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divided into many companies or colleges, according to Museum, 
the sciences of which they were the professors j and to Mushroom, 
each of these houses or colleges was allotted a handsome 
revenue. The foundation of this establishment is attri- 
buted to Ptolemy Philadelphus, who here placed his 
library. Hence the word museum is now applied to 
any place set apart as a repository for things that have 
an immediate relation to the arts. 

The museum at Oxford, called the Ashrmlcan mu- 
seum^ is a noble pile of building, erected at the expence 
of the university, at the west end of the theatre, at 
which side it has a magnificent portal, sustained by pil- 
lars of the Corinthian order. The front, which is to 
the street, extends about 60 feet, where there is this 
inscription over the entrance in gilt characters. Museum 
Askmoleanum^ schola naturalis hisionce^ ojjicina chymi* 
ca. It was begun in 1679, and finished in 1683, 
when a valuable collection of curiosities was presented 
to the university by Elias Asbmole, Esq. which were 
the same day reposited there : several accessions have 
been since made to the museum \ among which are hie- 
roglyphics, and other Egyptian antiquities, an entire 
mummy, Roman antiquities, altars, medals, lamps, &c. 
and a variety of natural curiosities. 

For an account of the British museum, see London, 

N° 146. 

MUSHROOM. See Fungi^ Botany Index. 

To try the quality of mushrooms : — Take an onion, 
and strip the outer skin, and boil it with your mush>* 
rooms: if the onion become blue or black, there are 
certainly dangerous ones amongst them \ if it remaia^.. 
white, they are good. 
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don. '^HE art of combining sounds in a manner agree- 
able to the ear. This combination may be cither 
simultaneous or successive : in the first case, it consti- 
tutes harmony ; in the last, melody. But though the 
same sounds, or intervals of sound, which give plea- 
sure when heard in succession, will not always produce 
the same effect in harmony ; yet the principles which 
constitute the simpler and more perfect kinds of bar-, 
mony, are almost, if not entirely, the same with those 
of melody. By perfect harmony^ yte do. not here mean, 
that plenitude, those complex modifreations of harmo- 
nic sound, which are admired in practice ^ but that har- 
mony which is called perfect by theoricians and artists y 
that harmony which results from the coalescence of 
simultaneous sounds produced by vibrations in the pro-v 
portions of thirds, fifths, and octaves, or their dupli- 
cates. 

The principles upon which' these various combina- 
tions of sound are founded, and by which they are re- 
gulated, constitute a science, which is not only exten- 
sive but profound, when we would investigate the prin- 
ciples from .whence these happy nmdifications of sound 
result, and by which they are determined j or when we 
would explore the sensations, whether mental or cor- 
j^real, with which they affect us. The ancient defini- 
tiomt of music are not proportioned in their extent 



to our present Ideas of that art \ but M. Rouseau be-. Definitionu 
trays a temerity highly inconsistent with the philoso- 
phical character, when from thence he infers, tliat their 
ideas were vague and undetermined. Every soul sus*. 
ceptible of refinement and delicacy in taste or senti- 
ment, must be conscious that there is a music in action 
as well as in sound ^ and that the ideas of beauty and 
decorum, of harmony and symmetry, are, if we may 
use the expression, equally constituent of visible as of 
audible music. Those illustrious minds, whose com- 
prehensive prospects in every* science where taste and 
propriety prevail took in nature at a single glance, 
would behold with contempt and ridicule those narrow 
and microscopic views of which alone their successors 
in philosophy have discovered • themselves capacious* 

With these definitions, however, we are less concerned, 
as they bear no proportion to the ideas which are now 
entertained of music. Nor can we follow M. Rousseau, 
from whatever venerable sources his authority may be 
derived, in adopting his Egyptian etymology for the 
word music. The established derivation from Musa 
could only he questioned by a paradoxical genius. 

That music had been practised in Egypt before it was 
known as an art in Greece, is indeed a fact which can- 
not be questioned *, but it does not thenoe follow that 
the Greeks had borrowed the name as well as the art 

from . 
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from Egypt* If the art of music be so natural to man 
that vocal melody is practised wherever articulate 
sounds are used, there can be little reason for deducing 
the idea of music from the whistling of winds through 
the reeds that grew on the river Nile. And indeed, 
when we reflect with how easy a transition we may pass 
from the accents of speaking to diatonic sounds \ when 
we observe how early children adapt the language of 
their amusements to measure and melody, however rude^ 
when we consider how early and universally these prac- 
tices take place— there is no avoiding the conclusion, 
that the idea of music is connatural to man, and im« 
plied in the original principles of his constitution. We 
have already said, that the principles on which it is 
founded, and the rales by which it is conducted, con- 
stitute a science. The same maxims when applied to 
practice form an art : hence its first and most capital 
division is into speculative and practical music. 

Speculative music is, if we may he permitted to use 
the expression, the knowledge of the nature and use of 
those materials which compose it, or, in other words, 
of all the different relations between the high and low, 
between the harsh and the sweet, between the swift and 
the slow, between the strong and the weak, of which 
sounds are susceptible : relations which, comprehend- 
ing all the possible combinations of music aud sounds, 
seem likewise to comprehend all the causes of the im- 
pressions which their succession can make upon the ear 
and upon the soul. 

•Practical music is the art of applying and reducing 
to practice those principles which result from the theory 
of agreeable sounds, whether simultaoeous or succes- 
sive ; or, in other words, to conduct and arrange sounds 
according to the proportions resulting from consonance, 
fit>m dnration and succession, in such a manner as to 
produce upon the ear the effect which the composer 
• See CojR- intends. This is the art which we call composition 
poftKton. With respect to the actual production of sounds by 
voices or instruments, which is called execution^ ^is 
department is merely mechanical and operative : which, 
only presupposing the powers of sounding the intervals 
true, of exactly proportioning their degrees of dura- 
tion, of elevating or depressing sounds according to 
those gradations which are prescribed by the tone, and 
to the value required by the tim<», demands no other 
knowledge but a familiar acquaintance with the charac- 
ters used in music, and a habit of expressing tkem with 
promptitude and facility. 

Speculative music is likewise divided into two de- 
partments^ viz. the knowledge of the proportions of 
sounds or their intervals, and that of their relative du- 
rations \ that is to say, of measure and of time. 

Hie first is what among the ancients seems to have 
been called harmonical music. It shows in what the 
nature of air or melody consists ; and discovers what 
is consonant or discordant, agreeable or disagreeable, in 
the modulation. It discovers, in a word, the e&cts 
which sounds produce on the ear by their nature, by 
their force, and by their intervals \ which is equally 
applicable to their consonance and their succession. 

The Second has been called rhythmical^ because it 
treats of sounds with regard to their time and quantity. 
It contains the explication of their continuance, of their 
proportions, of their measures, whether long or short, 
quick or slow, of the different modes of time and the 
3 
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parts into which they are divilled, that to these the suc- 
cession of sounds may be conformed. 

Practical music is likewise divided into two depart- 
ments, which correspond to the two preceding. 

I'hat which answers to harmonical music, and which 
the ancients called melopSe^ teaches the rules for com- 
bining and varying the intervals, whether consonant at 
'dissonant. In an agreeable and barmooious manner. 

The second, which answers to the rhythmical music, 
and which they called rhythmopSe^ contains the rales 
for applying the different modes of time, for under- 
standing the feet by which verses were scanned, sod 
the diversities of measure ^ in a word, for the practice 
of the rbythmus. 

Music is at present divided more simply into melody 
and harmony ; fiw, since the introduction of harmony^ 
the proportion between the length and shortness of 
sounds, or even that between the distance of returning 
cadences, are of less consequence amongst us. For it 
'Often happens in modern languages, that the verses as- 
sume their measures from the musical air, and almost 
entirely lose the smaU share of proportion and quantity 
which in themselves they possess. 

By melody the successions of sound are regulated in 
such a manner as to produce pleasing airs. See Me- 
lody. 

Harmony consists in uniting to each of the sounds, 
in a re^lar succession, two or more diflferent sounds, 
which simultaneously striking the ear soothe it by their 
conenrrenoe. See Harmony. 

Music, according to Rousseau, may be, and perhaps 
likewise ought to he, divided into the physical and the 
imitative. The first is limited to the mere mechanism 
of sounds, and reaches no farther than the external 
senses, without carrying its impressions to the heart, 
and can produce nothing but corporeal sensations more 
or less agreeable. Such i^ the music of songs, of hymns, 
of all the airs which only consist in combinations of me- 
lodious sounds, and in general all music which is mere- 
ly harmonious. 

It may, however, lie questioned, whether every sound, 
*even to the most simple, is not cither by nature or by 
early and confirmed association, imitative. If we may 
trust our own feelings, there is no such thing in nature 
as music which ^Sves mechanical pleasure alone. For 
if so, it must give such pleasure as we receive from 
tastes, from odours, or from other grateful tltilladoos ; 
but we absolutely deny that there are any musical seo- 
sations or pleasures in the smallest degree analogoos to 
these. Let any piece of music he resolved into its ele- 
mentary parts and their proportions, it will then easily 
appear from this analysis, that sense is no more tbau 
the vehicle of such perceptions, and that mind alone 
can be susceptible of them. It may indeed hap^, 
from the number of the performers and the com^ka* 
tion of the harmony, that meaning and sentiment may 
be lost in the multiplicity of sounds ; but this, though 
it may be harmony, loses the name of tnusic. 

The second department of this division, by lively and 
accentuated inflections, and by sounds which n»y be 
said to speak, expresses all the passions, paints every 
possible picture, reflects every object, subjects the 
whole of nature to its skilful iroiti^tions, and impresses 
even on the heart and soul of roan sentiments proper to 
affect them in the most sensible manner. This, cooti* 
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nuet he, wbil:b is tbe genuine lyric and tbeatrica] mu* 
aic, was what gave double charms and energy to ancient 
poetry ; this is what, in our days, we exert ourselves in 
applying to the drama, and wbat our singers execute 
on the stage. It is in this music alone, and not in har* 
nsonics or the resonance of nature, that we must expect 
to find accounts of those prodigious effects which it for* 
■lerly produced. 

But, with M. Bousseau^s permission, all music wliich 
is not in some degree characterised by these pathetic 
and imitative powers, deserves no better name than that 
of a musical joi^n^ and can only be effectuated by such 
a complication and intricacy of harmony, as may con- 
fonnd, but cannot entertain the audience. This cha- 
racter, therefore, ought to be added as essential to the 
definition of musics and it must be attributed to our 
neglect of this alone, whilst our whole attention is be- 
stowed on harmony and execution, that the best per- 
formances of our artists and composers are heard with 
listless indifference and oscitation, nor ever can conci- 
liate any admirers, but such as aie induced, by pedan- 
try and affectation, to pretend what they do not feel. 
Still may tbe curse of indifference and inattention pur- 
sne and barrow up tbe souls of every composer or per- 
former, who pretends to regale our ears witli this mu- 
sloal legerdemain, till the grin of scorn, or the hiss of 
infamy, teach them to correct this depravity of taste,, 
and entertain us with the voice of nature I 

Whilst moral effects are sought in the natural effects 
of "sound alone, the scrutiny will be vain, and disputes 
will be maintained without being understood : but 
sounds as representatives of objects, whether by nature 
or association, introduce new scenes to tbe fancy and 
new feelings to the heart \ not from their mechanical, 
powers, bat from the connection established by the Au- 
thor of our frame between sounds and the object which . 
either by natural resemblance or una^*^oi^blo association 
th^ are made to represent. 

It would seem that< music was one of those arts 
which were first discovered : and that vocal was prior 
to instrumental music, if in the earliest ages there 
was any music which could be said to be purely iostru- 
rneDtal. For it is more than probable, that music was > 
originally formed to he the vehicle <si poetry and of 
mmsequenoe, though .the* voice might be supported and 
aoeompanied by instruments, yet music was. never in- 
tended for iostruments alone. 

We are told by ancient authors, tbkt all the laws, 
whether human or divine, exhortations to virtue, the 
knowledge of the cliaracters and actiona of gods and 
heroes, the lives and atchievements of illustrious men, 
were writteii in verse, and sung publicly by a quire to 
the sound of instruments ^ and it appears from the 
Scriptures, that such from tbe earliest times was the 
custom among tbe Israelites. Nor was it possible to 
find meana more effic^ious for impressing on the mind 
of man the principles of morals, and inspiring the 
love of virtue. Periiaps, however, this was not the re- 
sult of a premeditated plan ^ but inspired* by sublime 
sentiments and elevation of, thought, which in accents 
that were suited and proportioned to their celestial na- 
lure eiideavoured to find ' a language worthy of them- 
selves and expressive of their grandeur. 

It merits attention, that the ancients were duly sen-, 
aible of the value and impoirtance of this ^divine art, 
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not only as a symbol of that universsd order and sym- 
metry which prevails through the whole frame of ma- 
terial and intelligent nature, but as productive of the 
most momentous effects both in moral and political 
life. Plato and Aristotle, who disagreed almost in 
every other maxim of politics, are unanimous in their 
approbation of music, as an efficacious instrument in 
tb^ formation of the public character and in conduct- 
ing the state ; and it was the general opinion, , that 
whilst the gymnastic exercises rendered the constitutipn 
robust and hardy, music humanised the character, and' 
softened those habits of roughness and ferocity by 
which men might otherwise have degenerated into sa- 
vages. The gradations by which voices were exerted 
and tuned, by which tbe invention of one iastruroent 
succeeded to another,, or by which the principles of 
music were collected and methodised in such a manner - 
as to give It the form of an art and the dignity of s» ' 
science, are topics so fruitful of conjecture and so void 
of certainty, that we must, leave them to employ minds 
more speculative and inventions more prolific than 
ours^ or transfer them to the History of music as a more 
proper place for such disquisitions. For the amuse- 
ment of the curious, Bousseauin his Musical Dictionary^ , 
Plates C and N, has transcribed some fragmente of, 
Grecian, Persian, American, Chinese, and Swiss music, 
with which performers may entertain themselves at 
leisure. When they have tried the pieces, it is. imagin- 
ed they will be less sanguinely fond than that author of 
ascribing the power* of music to Its affinity with the na- 
tional accents where it is composed. This may doubt- 
less have its influence > but there are other causes more 
permanent and . less arbitrary to which it owes its most 
powerful and universal charms. 

The music now most generally celebrated and prac- 
tised is that of the Italians, or their successful imita^ 
tors. The English, from the invasion of the Saxons, 
to that more. late though lucid era in which they im- 
bibed the art and copied the manuer of the Italians, .. 
had a music which neither pleased tbe soul nor charm- 
ed the ear. Tbe primitive music of tbe French de- 
serves no higher panegyric. Of all tbe barbarous na- 
tions, the Scots and Irish seem to have possessed the • 
most affecting original music. The first consists of a 
melody characterised by tenderness : It melts the soul 
to a pleasing pensive languor. Tbe other is the na- . 
live expression of grief an«L melancholy.^ Tassoni in-' 
forms us, that in Lis time a prince from Scotland bad 
imported into Italy a lamentable kind of music from 
his own country \ and that he himself had composed 
pieces in the same spirit. From this expressive though * 
laconic description, we learn that the c^racter of our . 
national music was even Uien established ; yet so gross 
is 4Mir ignorance and credulity, that we ascribe the 
best and most impassioned airs which are extant among 
us to David.. Riaxio ^ as if an Italian lutanist who 
had lived so short a time in Scotland, could, at once, as . 
it were by inspiration, have imbibed a spirit and com- 
posed in a. manner so different firom bk own. It is 
yet more surprising that GeminiaDi should have enter- 
tained and published the same prejudice, upon the mi- 
serable authority of popular tradition alone ^ for the 
fact is authenticated by no better credentials. The pri- 
mitive music of the Scots may be divided into the mor- 
tialf thoi pastoralj and the Jcstivc. first consists 
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either In inarches, which were played before the chief- 
tains, in imitation of the battles which they fought, 
6r in lamentations for the catastrophes of war and the 
extinction of families. These wild effusions of natural 
melody preserve several of the rules prescribed for com- 
position. The strains, though rude and untutored, are 
frequently terrible or mournful in a very high decree. 
The port or march is sometimes in common, sometiihes 
in treble time 5 regular in its measures, and exact in 
the distance between its returning cadences j most fre- 
quently, though not always, loud and brisk. The pi- 
hrochy or imitation of battles, is wild and abrupt in 
its transitions from interval to interval and from key 
to key j various and desultory in its movements j fre- 
quently irregular in the return of its cadences; and 
in short, through the whole, seems inspired with such 
fury and enthusiasm, that the hearer is irresistibly in- 
fected with all the rage 6f precipitate courage, not- 
withstanding the rudeness of the accents by which it is 
kindled. To this the pastoral forms a striking contrast. 
Its accents are plaintive, yet soothing; its harmony 
^neraily flat; its modulations natural and agreeable ; 
Its rhythmus simple and regular ; its returning caden- 
ces at equal distance ; its transitions from one concin- 
nous interval to another, at least for the most part ; its 
movements slow, and may be either in common or 
treble time. It scarcely admits of any other harmony 
than that of a simple bass. A greater number of parts 
would cover the air, and destroy the melody. To this 
we shall add what has been said upon the same subject 
by Dr Franklin. Writing to Lord K— — , he 
proc^eeds thus : 

“ Give me leave, on this occasion, to extend a little 
the sense of your position, ^ That melody and harmony 
are separately agreeable, and in union delightful 
and to give as my opinion, that the reason why the 
Scotch tunes have lived so long, and will probably live 
for ever (if they escape being stifled in modern affect- 
ed ornament), is merely this, that they are really com- 
positions of melody and harmony united, or rather 
that their melody is harmony. I mean, the simple 
tunes sung by a single voice. As this will appear pa- 
radoxical, I must explain my meaning. In common 
Acceptation, indeed, only an agreeable succession of 
sounds is called melody; and only the coexistence of 
agreeable sounds harmony. But since the memoi'y is 
capable of retaining for some moments a perfect idea 
of the pitch of a past sound, so as to compare it with 
the pitch of a succeeding sound, and judge truly of 
their agreement or diagreement, there may and does 
arise from thence a sense of harmony between the pre- 
sent and past sounds, equally pleasing with that between 
two present sounds. Now the construction of the old 
Bcotch tunes is this, that almost every succeeding em- 
phatical note is a third, a fifth, an octave, or in short 
some note that is in concord with the preceding note. 
Thirds are cliiefly used, which are very pleasing con- 
cords. I use the word emphaticaly to distinguish those 
notes which have a stress laid on them in singing the 
tune, from the lighter connecting notes that serve 
merely, like grammar-articles in common speech, to 
tack the whole together. 

“ That we have a most perfect Idea of a sound just 
past, I might apj^al to all acquainted with music, who 
4 cnow bow easy it is to repeat a sound in the same 
3 



pitch with one jnst heard. In inning an instroM^t, 1 
^ood ear can as easily determine that two strings ait 
in unison by sounding them separately, as by sounding 
them toother ; their disagreement is also as easily^ 1 
believe I may say more easily and better distinguish 
when sounded separately ; for when sounded toother, 
though you know by the beating that one is higbet 
than the other, you cannot tell which it is. 1 bare 
ascribed to memory the ability of comparing the pitch 
of a present tone with that of one past. But if there 
should be, as possibly there may something in the 
ear similar to what we find in the eye, tliat ability 
would not be entirely owing to memory. Possibly the 
vibrations given to the auditory nerves by a parUcular 
sound may actually continue for some time after the 
cause of these vibrations is past, and the agreement or 
disagreement of a subsequent sound become by compari- 
son with them more discernible. For the impression 
made on the visual nerves by a luminous object will 
continue for 20 or 30 seconds.” 

After some experiments to prove the permanency of 
visible impressions, he continues thus : 

“ Farther, when we consider by whom these ancient 
times were composed, and how they were first per- 
formed, we shall see that such harmonical succession 
of sounds was natural, and even necessary in their con- 
struction. They were composed by the minstrels of 
those days, to be played -on the harp accompanied by 
the voice. The hai*p was strung with wire, which 
gives a sound of long continuance ; and bad no con- 
trivance like that of the modem harpsichord, by 
wliicb the sound of the preceding note can he stopt 
the moment a succeeding note begins. To avoid 
actual discord, it was therefore necessary that the suc- 
ceeding emphatic note should be a chord with the pre- 
ceding, as their sounds must exist at the same tirce. 
Hence arose that beauty in those tunes that has so 
long pleased, and will please for ever, though iron 
scarce know why. That they were originally com- 
posed for the harp, and of the most simple kind, I 
mean a harp without any* half notes but those in the 
natural scale, and with no more than two octaves of 
strings, from C to C, I conjecture from another cir- 
cumstance ; which is, that not one of these tunes really 
ancient, has a single artificial half-note in it ; and that 
in tunes where it is most convenient for the voice to use 
tl]e middle notes of the harp, and place the key inf, 
there the B, which if used should be a B fiat, is al- 
ways omitted, by passing over it w'ith a third. The 
connoisseurs in modern music will say I have no taste; 
but I cannot help adding, that I believe our ancestors 
in having a good song, distinctly articulated, sung tf 
one of those tunes, and accompanied by the harp, felt 
more real pleasure than is communicated by the gene- 
rality of modern operas, exclusive of that arising fiom 
the scenery and dancing. Most tunes of late coni^ 
sition, not having this natural harmony united with 
their melody, have recourse to the artificial barmoBy 
of a bass, and other accompanying parts. This sup- 
port, in my opinion, the old tunes do not need, and 
are rather confused than aided by it. Whoever has 
heard James Ostvald piay them on his violincell#, will 
be less Inclined to dispute this with me. I have UiOit 
than once seen tears of pleasure in the eyes of h»i 
auditors : and yet I think, even his playing those tunes 

would 
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wooM please more if be ga?e them less modern oma- finds it |Ht>per to intermpt a note, he has no more to do 
fflent.*’ but return hia finger gently upon the string immcdiate- 

As these ebsenmtioiis are for the roost part true, and ly struck, which eflfectually stops ks vibration, 
slways iogemous, we need no other apology for quot* That species of Scots music which we have distio- 
iog them at length. It is only proper to remark, that guished by the name oi festive seems now limited to reels 

the transition la Scots music by consonant intervals, and eountiy-dances. lliese maj be either in common 

does not seem, as Dr Franklin imagines, to arise from or treble time. They most frequently consist of two 

the nature of the inotniments upon which they played, strains : each of these contains eight or twelve bars. 

It is more than probable, that the ancient Britbh harp Thef are truly rfa jthmical •j but the mirth which they 

was not strung with wire, but with the same materials excite seems rather to be inspired by the vivacity of the 

as the Welsh harps at present. These strings have not movement, than either by the force or variety of the me- 

the same permanency of tone as metal \ so that the lody. They possess a manoeuvre and expression pecu- 

ssond of a preceding emphatic note must have expired liar to themselves, which it is impossible to describe, 

before the subsequent accented note could be introdu* and which can only be exhibited by good performers, 

ced. Besides, t^y who are acquainted with the ma* 

iMBUfre of the Irish harp, know well that there is a Having thus far pursued the general idea of music. 

Biethod of diseontinnhig sounds no less easy and efifiec- we shall, after the history, give a more particular detail 
tual than upon the baiTskhord. When the performer of the science. 
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n* MUSIC is capable of so infinite a variety, so greatly 
^ does the most sinSple differ from the most complex, and 
neof^ moktplted are the degrees between these two ex* 
io tremes, that in no age could the incidents respecting 
rim that fasrinating art have been few or uninteresting, 
got, that accounts of tbeso incidents should have been 
handed down to us, scanty and imperfect, is no matter 
of surprise, when we recollect that the history of ronsic 
ii the history only of sounds, of which writing is a very 
inade q u a te medium ; and that men would long employ 
tbemselves io the pleasing exercise of cultivating music 
beforn they posaesoed either the ability or the inclination 
to record their exertions. 

No accurate traces, therefore, of the actual state of 
music, in the earlier ages of the world, can be discern- 
ed. Our ideas on the subject have no foundation firm* 
er than conjecture and analogy. 

It is probable, that among all barbarous nations 
wme degree of similarity is discernible in the style of 
their musk:. Neither will much difiereooe appear du* 
ring the first dawnings of civilization. But io the 
more advanced periods of society, when the powers 
of the human mind are permitted witheut obstacle to 
exert their native activity and teodency to invention^ 
and are at the sanoe tisne afieeted by the infinite variety 
of dfciimstances and situations which before had no ex^ 
istence, and which in one case accelerate, and in ano- 
ther retard \ then that similarity, once so distinguishable, 
gi^ place to the endless diversity of which t^ subject 
is capable. 

^ The practioe of music being uaiversal in all ages and 
* all nations, it would be absurd to attribute the invention 
^ of the art to mmj one man. It roust have suffered a re* 
gular progression, through infancy, childhood, and 
youth, be&re it could arrive at maturity. The first 
attempts mnst have been rude and artless. Perhaps the 
first £bte was a reed of the lake. 

No nation has been able to produce proofs of anti- 
quity so indisputable as the Egyptians. It would be 
vain, therefioro, to attempt tracing music higher than 
the history of Egypt. 

By comparing the accounts of Diodorus Siculus 
Vo£.. XIV. Pak II. t 



and of Plato, there is reason to suppose, that in very 
ancient times the study of music in Egypt was con- 
fined to the priesthood, who used it only on religious 
and solemn occasions \ that, as well as sculpture, it 
was circumscribed by law \ that it was esteemed sa< 
cred, and forbidden to he employed on light or com- 
mon occasions ^ and that innovation in it was prohi- 
bited: But what the style or relative excellence of 
this very ancient music was, there are no traces by 
which we can form an accurate judgment. After the 
reiras of the Pharaohs, the Egyptians fell hy turns 
under the dominion of the Ethiopians, the Persians, 
the Greeks, and the 'Romans. By such revolutions, 
the manners and amusements of the people, as well as 
their form of government, must have l^en changed. 

In the age of the Ptolemies, the musical games and 
contests instituted by those monarchs were of Greek 
origin, and the musicians who performed were chiefly 
Greek. 

The most ancient monuments of human art and in* 
dustry, at present extant at Rome, are the obelisks 
brought thither from Egypt, two of which are said to 
have been erected by Sesostris at Heliopolis, about 406 
years before the siege of Troy. These were by the or- 
der of Augustus brought to Rome afler the conquest 
of Egypt. One of them, called guglia rotta^ or the 
broken pillar, which during the sacking of the city ih 
1527 was thrown down and broken, still lies in the ’ 

Campus Martius. On it is seen the figure of ,a must- Ad Eg>-p. 
cal instrument of two strings, and with a neck. It fe- tiiux musical 
sembles much the calascione still used in the kingdom “*'**“•"** 
of Naples. 

This curious relick of antiquity is mentioned, be- 
cause it afibrds better evidence than, on the subject 
of ancient music, is usually to be met with, that the 
Egyptians, at so very early a period of their history, 
advanced to a considerable degree of excellence 
in the cultivation of the arts. By means of its neck, 
this instrument was capable, with only two string^, 
of producing a great number of notes. These two 
strings, if tuned fourths to each other, would furnisik 
that series of sounds called by the aneients heyUichm^ 
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which consists of a conjunct tetracbord as C, D, 

£ 'f £, Fy Gy A if tuned fiftliSy they would pro* 
ducc an octave, or two disjunct tetrachords. The 
catascione is tuned in this last manner. The annals 
of no nation other than Egypt, for many ages after 
the period of the obelisk at Heliopolis, exhibit the 
vestige of any contrivance to shorten strings during 
performance by a neck or hnger*board. Father Mont- 
faucon observes, that after examining 500 ancient lyres, 
harps, and citharas, he could discover no such thing. 

£gypt indeed seems to have been the source of hu- 
man intelligence, and the favourite residence of genius 
and invention. From that celebrated country did the 
Greeks derive their knowledge of the first elements of 
those arts and sciences in which they afterwards so emi- 
nently excelled. From Greece again did the Romans 
borrow their attainments in the same pursuits. And 
from the records of those different nations have the 
modems been enabled to accomplish so wonderful an 
improvement in literature. 

The Egyp- Hermes or Mercury of the Egyptians, siraamed 

tiaa Her- Trismegistus^ or thrice illustrious^ who was, according 
met the in- to Sir Isaac Newton, the secretary of Osiris, is cele- 
hrated as the inventor of music. It has already been 
^ observed, that no one person ought strictly to he call- 

ed the inventor of an art which seems to be natural to, 
and coeval with, the human species but the Egyptian 
Mercury is without doubt entitled to the praise of ha- 
ving made striking improvements in music, as well as 
of having advanced in various respects the civilixation 
of the people, whose government was chiefly committ^ 
to his charge. The account given by Apollodoms of 
the manner in which he accidentally invented the lyi^ 
is at once entertaining and pro^ble. ^ The Nile 
(says ApoHodorus), after having overflowed the whole 
country of Egypt, when it returned within its natural 
bounds, left on the shore a great number of dead aui- 
mals of various kinds, and among the rest a tortoise \ 
the flesh of which being dried and wasted by the sun, 
nothing remained within the shell but nerves and caiw 
tila|;e8, and these being braced andv contracted by the 
drying heat became sonorous. Mercury walking along 
the banks of the Nile, happened to strike his foot a- 
gainst tl^ shell > and was so pleased with the sound pr^ 
doced, that the idea of a lyre started into his imaginap 
tion. He constructed the instrument in the form of a 
tortoise, and strung it with the dried sinews of dead 
animals.^’ 

How beautiful to conceive the energetic powers of 
the human mind in the early ages of the world, ex- 
ploring the yet undiscovered capabilities of nature, and 
directed to the inexhaustible store by the finger of God 
in the form of accident ! 

The nnUte The monaulos, or single flute, called by the Egyp* 
f^c of the tians photinx, was probably one of the ,most ancient 
x^gyptians. instruments used either by them or any other natiou. 

From various remains of ancient sculpture, it appears 
to have been shaped like a bull’s horn, and was at first, 
it may be supposed, no other than the born itself.— 
Before the invention of flutes, as no other instrument 
except those of percussion were known, music must 
have been little more than metrical. ^V^n the art of 
refining and lengthening sounds was first discovered, 
the power of music over mankind, from the agreeable 
surprise occasioned by soft and extended notes, was 



S I C. 

probably irresistible. At a time when lU the rest i 
the woHd was involved in savage ignorance, the Egyp. 
tians were possessed of musical instruments a^le of | 
muck variety and expression.— Of this th6 astootohisg * 
remains of the city Thebes still subsisting afford.ai&|k 
evidence. In a letter from Mr Bruce, ingrossed is Dr 
Burney’s history of Music, there ia given a particuhr 
description of tb^ Theban harp, an instrumeBt of ex-ThTW 
tensive compass, and exquisite elegance of form. It is ^ hip 
accompanied with a drawing taken irom the mins of 
ancient sepulchre at Theh^, supposed by Mr Brace 
to be that of the father of Sesostris. 

On the subject of this harp, Mr Bruce makes the 
following striking observation. It overturns all the 
accounts of the earliest state of ancient music and in* 
strumeots in Egypt, and is altogether, iu its fbnn, or- 
naments, and compass, an incontestable proof, stronger 
than a thousand Greek quotations, tl^ geome^ 
drawing, mechanics, and music, were at the greatest 
perfection when this harp was made \ and that what 
we think in Egypt was the invention of arts was only 
the beginning of the sera of their restoration.” ' 

Indeed, when the beauty and powers of this harp, 
along with the very great antiquity of the paindog 
which represents it, are considered, such an opinkm as 
that which Mr Bruce hints at, does not seem to be de- 
void of probability. 

It cannot be doubted that during the reigns of the 
Ptolemies, who were voluptuous princes, music most 
have been much cultivated and encouraged. The ft- 
ther of Cleopatra, who was the last of that race of 
kings, derived his title of auletes, or flute-player, firoai 
his excessive attachment to the flute. Like Nero, he 
used to array himself in the dress of a tihiceo, modexhi' 
bit bis performance in the public musical contests. 

Some authors, particularly Am. Marcellinus and M. 
Pan, refuse to the Egyptians, at any period of theii 
history, any musical genius, or any excellence in the 
art ; but the arguments used to support this opinion seen 
to be incoDcIusive, and the evidences of theoj^^ftede* 
cision’ appear to he incontestable. 

^Tbe sacred Scriptures afford almost the only 
rials from which any knowledge of Hebrew music 
be drawn. In the rapid sket^, therefore, of andeit 
music which we mean to exhibit, a very few obeem- 
lions are all which can properly, be given to that de- 
partment of our subject. 

Moses, who led the Israelites out of Egypt, wu 
edueated by Pharaoh’s daughter in all the ikerttoie 
and elegant arts cultivated in that country. It b pro- 
bable, therefore, that the taste and style of EgypM 
music would be infused in some degree into that ^ the 
Hebrews. Music appears to. have been iutervoTrfl 
through, the whole tissue of religious ceremony in Ft- 
lestiue. The priesthood seem to have been nmnciaB* 
hereditary' and by oflSce. The prophets appear to 
have accompanied their inspired effusions with mask; 
and every prophet, like the present improvisatori of 
Italy, seems to have been accompanied by a mustciib- 
strument. 

Music, vocal and ioslruroeutal, constituted a gmt 
part of the funeral ceremonies of the Jews. The poop 
and expence used on these occasions' advanced by de- 
grees to an excessive extent. The number of lute- 
players in the processions amounted sometime to several 
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han^re^s, and the attendance of the guests continued 
/reqacntly for 30 days •. 

^ The Hebrew language abounds with consonants, 
and has so few vowels, that in the original alphabet 
they bad no characters. It roust, therefore, have been 
harsh and unfavourable to music. Their instruments 
of music were Chiefly those of percussion^ so that, 
both on account of the language and the instruments, 
aad the mnsic must have been coarse and noisy. The vast 
numbers of performers too, whom it was the taste of 
the Hebrews to collect together, could with such a lan- 
guage and such instruments produce nothing but cla- 
mour aiid jargon. According to Josephus, there were 
200,030 musicians at the dedication of Solomon^s 
temple. Soch are the circumstances from which only 
an ideacf Hebrew music can be formed ; for the Jews, 
neither ancient nor modem, have ever had any charac- 
ters peculiar to music •, and the melodies used iu their 
religious ceremonies have at all times been entirely tra- 
ditional. 

Cadmus, with the Phoenician colony which he led 
into Greece, imported at the same time various arts 
into that country. By the assistance of his Phoenician 
artificers, that chief discovered gold in Thrace and 
copper at Thebes. At Thebes that metal is still term- 
ed cadmicu Of these materials, and of iron, they 
formed to themselves armour and instruments of war. 
These they struck against each other during their 
dances at *sacrifice8, b^ which tbeyhrst obtained the 
idea of music. Such is the account given of the ori- 
gin -ef that species of music in Greece produced by 
instminents of percussion. The invention of wind in- 
struments in Greece is attributed to Minerva ^ and to 
4he Grecian Mercury is assigned, by the poets and 
historians of that country, the honour of many disco- 
veries probably doe to the Egyptian Hermes, particu- 
larly the invention of stringed instruments. The lyre 
of the Egyptian Mercmy had only three strings^ that 
of the Grecian seven : The last was perhaps no more 
than an improvement on the other. When the Greeks 
deified a prince or hero of their own country, they 
usually assigned him an Egyptian name, and with the 
name bestowed on their new divinity all the actions, 
attributes, aad rites of the original. 

'Fbc Grecian lyre, although said to have been in- 
vented by Mercury, was cultivated principally by 
ApdHe, •'who first played upon it with method, and 
accompanied it with the voice. The celebrated con- 
test between him and Marsyas is mentioned by various 
authors ; in which, by conjoining the voice with hie 
lyre (a combination never before attempted), his music 
was declared superior to the flute of Maisyas. The 
^ progress of the lyre, according to Diodorus Siculus, 
is the following. The muses added to the Grecian 
lyre the string called me^e ; Linus that of lichanos ^ 
and Orpheus and Thamyfas those strings which are 
named hypate and parbypate.** * It ’ has been already 
mendoneri, that the lyre invented by the Egyptian 
Mercury had hnt three strings. By putting th^ cir- 
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cumstances together, we may perhaps acquire some 
knowledge of the progress of music, or at least of the 
extension of its scale in die highest antiquity. J/e.vr, 
in the Greek music, is the fourth sound of the second 
tetrachord of the great system, and first tetracbord in- 
vented by the ancients, answering to our A, on the 
fifth line in the base. If this sound then was added to 
the former three, it proves that the most ancient te- 
trachord was that from E in the base to A j and that 
the three original strings in the Mercurian and Apol- 
lonian lyre were tuned E, F, G, which the Greeks call 
hypate mesons parhyate meson^ and meson diutonos: 

The addition, therefore, of mese to these, completed the 
first and most ancient tetrachord E, F, G, A. The 
string lichanos again being added to these, and answer- 
ing to our D on the third line in the base, extended the 
compass downwards, and gave the ancient l)Te a regu- 
lar series of five sounds. The two strings hypate ami 
parhypate, corresponding with our B and C in the base, 
completed the heptachord or seven sounds h, c, d, e, f, 
g, a ; a compass which received no addition till after 
the days of Pindar. 

It might perhaps be expected, that in a history of 
Greek music something ought to be said concerning 
the muses, Apollo, Bacchus, and the other gods and 
demi-gods, who in the mythology of that country ap- 
pear to have promoted and improved the art. But 
such a discussion would be too diffusive, and involve too 
much foreign matter for the plan we have chosen to 
adopt. We cannot avoid, however, making a few 
observations on the poems of Homer, in So far as con- 
nected with our subject* It has been imagined, with 
much appearance of probability, that the occupation Ocenpatioii 
of the first poets and musicians of Greece resembled 
that of the Celtic and German bards and the scalds 
of Iceland and Scandinavia. They sung their pocm^in Crwrcc. 
in the streets of the cities and in the palaces of princes. 

They were treated with high respect, and regarded as 
inspired persons. Such was the employment of Ho- 
mer. His poems, so justly celebrated, exhibit the 
most authentic picture that can be found in the annals 
of antiquity, although perhaps somewhat highly co- 
loured, of the times of which he wrote and in which 
be lived. Music is dways named throughout the Iliad 
and Odyssey with rapture \ but as in these poems no 
mention is made of instrumental music unaccompanied 
with poetry and singing, a -considerable share no doubt 
of the poet^s praises is to be attributed to the poetry. 

The instruments roost frequently named are the Ijxc;, 
the 'flute, and the syrinx. The trumpet appears not 
to have been known at the siege of Troy, although 
it had come to be in use in the days of Homer him- 
self. From the time of Homer till that of Sappho, 
there is almost a total blank in literature. Only a few 
frii^ents remain of the works of those poets and mu- 
sicians whose names are preserved as having flourished 
between those periods (a). During the century which 
elapsed between the days of Sappho and those of Ana- 
creon, no literary productions are preserved entire.— 

3 "Q 2 From 



(a) Hesiod lived so near to Homer, that it has been disputed which of them is the most ancient. It is now, 
we believe, universally admitted, that the palm of antiquity is due to Homer j but we consider them as having 
both flourished in the same era. 
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From Anacreon to Pindar there is another chasm of 
near a century. Subsequent to this time, the works 
still extant of the three great tragic poets, i^schylus, 
Sophocles, and Euripides, together with those of Plato, 
Aristotle, Aristoxenus, Euclid, Theocritus, Callima- 
chus, Polybius, and many others, produced all within 
a epi^e less than 300 years, distinguish this illustrious 
and uncommon period as that in which the whole 
powers of genius seem to have been exerted to illumi- 
nate and instruct mankind in future ages. Then it 
was that eloquence, poetry, musk^ architecture, history, 
painting, sculpture, like the spontaneous blossoms of na- 
ture, flourished without the appearance of labour or of 
art. 

The poets, as well epic as lyric and elegiac, were all 
likewise musicians; so strictly connected were music and 
poetry for many ages. It tvauld aflbrd amusement to 
collect the biographical anecdotes of these favourites of 
genius, and to assign to each the respective improvements 
made by him in music and poetry ; but our limits do 
not admit of so extensive a disquisition ; for which, 
therefore, reference roust be made to the editors and 
commentators of tliese authors, and ta the voluminous 
histories of music lately published. 

The ioTcn- Xhe invention of notation and musical characters 
sicul^cha*** *^***^®^ ^ distinguished sera in the progress of music, 
racten. ' There are a diversity of accounts respecting the person 
to whom the hononr of that invention is due ; but the 
evidences seem to preponderate in favour of Terpander, 
a celebrated poet and musician, to whose genius music 
is much indebted. He flourished about the 27th Olym^ 
piad, or 67 1 years before Christ. 

Before that valuable discovery, music being entirely 
traditional, must have depended much on the memory 
and taste of the performer. 

There is an incident mentioned in the accounts 
handed down to us of the Olympic games, which may 
serve in some degree to mark the character of music 
at the time in which it happened. Lucian relates that 
a young flute-player nan^ Hannonides, at kis first 
public appearance in these games, began a solo with so 
violent a blast, on purpose to surprise and elevate the 
audience, that he breathed his last breath intu his flute ^ 
Vociferous and died on the spot. When to this anecdote, won- 
music of derful to us, and almost incredible, is added that cir- 
thc Greeks, trumpet-players at these public ex- 

hibitions expressed ah excess of joy when t^y found 
their exertions had neither rent their cheeks nor hurst 
their blood-vessels, some idea may be formed of the 
noby and vociferous style of music which then pleased; 
and Irom suck facts only can any opinion be obtained 
of the actual state of ancient music. 

In whatever manner the flute was played on, there 
is no doubt that it was long io Greece an instrument 
of high favour, and that tM flute-players were held 
in much estimation- The flute used by Ismeuias, a 
celebrated Thehaa ronsiejan, cobt at Corinth three ta- 
lents, or 581I. 5s. 14 says Xeuophon, a had flute- 

player would pass for- a one, he must, like the. 

great flute-playerSy expend large sums on rich furniture^ 
and appear in public with a great retinue (^servants. 
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The ancients, it appears, were not less extravxgut£^;,q. 
in gratifying the ministers of their pleasures than our-giscti 
selves. Amoebseus, a hmper, was paid an Attic 
or 193I. 153. per day for his performance (b). 

It is proper to add, that the celebrated musicuua 
Greece who performed in public were of both sexes ; 
and that the beautiful Lamia, who was taken captive 
by Demetrius, in the sea engagement in which be m- 
quished Ptolemy Soter, and who herself captivated tier 
conqueror, was a public performer, as well as were 
many other elevated' female spirits, who are record^ 
by ancient authors in terms of admiratitm, and of whom, 
did our limits here admit of biography, we would treat 
with pleasure. The philosophers of Greece, whose capa- 
cious minds grasped every other object of human iatd* 
ligence, were not inatteoiivc tp the theory of iqumc, or 
the philosophy of sound. This department of science be- 
came the source of various sects, and of much divemty 
of opinion.— -The founders of the most distingnislied 
sects were Pythagoras and Aristoxenus. 

, Like ^very other people, the Romans, firom tkir^ 
first origin as a nation, were possessed of a spcdei of^ 
music which might be distinguished as their own. It 
appears to have been rude and coarse, and pcobabij 
was a variation of the music in use among the Etrus- 
cans and other tribes around them iu Italy ; but as 
soon as they began to open a communacatioo with 
Greece, from that country, with their arts and pbik* 
sopby, they borrowed also their music and musk^ in- 
struments. Ns account, therefore, of Roman ntuak 
is to be expected that would not bo a lepetiUM 
of what has been said on the subject of tlie music uf 
Greece. 

The excessive vanity of Nero with respect to 
displayed in bis public cou tendons for soperiorit? with^^ 
the most celebrated professors of the art in 
and Rome, is known to every one conversant in the 
history of Rome. The solicitude with which tint 
detestable tyrant atteuded to his voice is canons, sad 
will throw some light on the practices of singeniu | 
ancient times. He was in use to lie on his back, with 
a thin plate of lead on his stomach. Ho took fmqumt I 
emetics and cathartics, abstained frons all lun^ of 
fruits and such meats as were held to be prejudicial to 
singing. A^rebensive of injuring his voice, he it 
length desisted from haranguing the soldieiy and tbo 
senate ; and after his return from Greece established 
an officer (Pkonaaciis) to regulate his tones iu ^Kik* 
Wg- . , 

Most nations have consented in iatroduciiig mosic^ 
into tl^ir religioiis ceremoaies. That art was 
admitted into the rites of Use Egyptians and Hebrews; 
and that it constHuted a ooosiderahle part of the Gre* 
cian and Roman religious service, appsass ftom tk 
writings of many ancient authors. The same picssieg 
^t soon obtains an introduction into the Christito 
diurcb, as the Acts of the Apostles discover in MPy 
passages. There remain no specimens of iho mnia 
employed in the worship of the primitive Chnatiaai; 
hut probably it was at first the same with that nsed iu 
the Fagan rites of the Greeks and Romans* Tbe 

practice 



(b) Roscius gained 500 sestertia, or 4036I. 9a. 2d. sterling. 
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practice of cbaating the pMlmi was iatroduceH into 
the western charohes by 8c Ambrose, about 350 years 
after Christ. In the year 600, the roetbod of chant- 
iog was improoed by St Gregory the Great. The 
Ambrosian chant contained ibor modes. In the Gro- 
gorisn the number was doubled. So early as the age 
of Constantine tbe Great, prior to either of the pe- 
riods last mentioned, when the ClirUtian religion 6rst 
obtained tbe countenance of power, instrumental mu- 
sic caoic to be introduced into the service of tbe church. 
^ la England, according to Bishop Stillingflect, mosic 
le was employed in the church service, first bv St Augus- 
^ tine, a^ afterwards much improw^ by St Dunstan, 
^ who was himself an eminent musician, and who is said 
Co have first furnished the English chnrchts and con- 
vents with the organ. The organ, the most majestic 
of all instnimeots, seems to have^been an imptwvenieAt 
of the hydratdican or water organ of the Greeks.— 
Tbe first organ seen in France was sent from Constan- 
tinople in 757, as a present to King Pepin from the 
emperor Crastantine Copronymus VL In Italy, Ger- 
many, and England, that instrument becasne frequent 
during tbe 10th century. 

Daring the dark ages no work of TCnins or taste in 
any department of science seems to have been produ- 
ced in any part of Europe ^ and except in Italy, 
where the coltivation -of music was ratlm more t^ 
object of a tten tion, that art was neglecied equally with 
sU others. There has always been observed ^ corre- 
spoBdence in every country between tbe ptogrets of 
mosic and the cultivation of other arts and sciences. 
In the middlle ages, therefore, when tbe most fertile 
provinces nf Eorope were occupied by the Goths, 
Hons, Vandals, and other barWrons tribes, whose 
language wms as harsh ns their masmers were savage, 
little perfection and no onprovement of mask is to 
be lo^ed for. LHermlure, arts, and refinements. 
It were encouraged more early at the courts of tbe Ro- 
• mao ponliffii than in a^ ot^ c ount r y ^ and owing to 
. that circumstance it is, that the scale, the countfr- 
^ point, the best melodies, the dramas rdimoui and se- 
cular, the chief graces andekenneks sf modern nw- 
sic, Ikve derived their origm mm Italy. In modem 
times, Italy has been to t^ rest of Europe vshat an- 
cient Greece was to Rome. The Italians have aided 
tbe civilization of their conquerors, and ealightened 
the minds of those whose superior prowess bad enslaved, 
them. 

Having mentioned cemoterpoint, k would be ins- 
prop^ not to make oao or two observations oa am in- 
vention which is supposed to have bean tbo oonree of 
gr^t innovation in the practice of music. Coontor- 
point, or music in parts, seem to be an invention 
purely modem. The term harmony amant in tbo 
kaguage of antiquity what k now naderstood by mc« 
lody. Guido, a monk of Arezzo in Tnsoany, is, in 
the i^aeml opinion, supposed to have entertained the 
first Idea of oeuatcqxitot abont the year 10.22 : an art 
which, since bis time, has experienced gxadaal and im- 
perceptible impeovemouti, far exceed^ the pouutt 
or compoekension of any one indkidnal. The term 
ewnUrpoint^ or comtr^ denotes ks own ety- 

mology and import, Muaseal notation was at one time 
perfosmed by small points ^ and die present mode is 
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only an improvement of that practice. Counterpoint, 
therefore, denotes tbe notation of harmony or mosic 
in parts, by points oppoeitc to each otlier. The im- 
provements of this important acquisition to the art of 
music kept pace at first with those of the organ ; an in- 
strument admirably adapted to harmony : And both 
the one and the other were till the 13th century em- 
ployed chiefly in sacred lUustc. It was at this period 
that sacred music began to be cultivated. 

Before the invention of characters for time, music 
in parts must have consisted entirely of simplr counter* 
pointy or note against note, as it still practised in psal- 
mody. But the happy discovery of a time-table ex- 
tended infinitely the powers of combined sounds. The 
ancients had 00 other resonree to denote time and 
movement in music except two characters (— ^), 
equivalent to a long and a short syllable. But time 
k of such importance in music, that it can impart 
meaning and energy to the repetition of tbe same 
sound. Without it variety of tones has no effect with 
respect to gravity and acuteness. Tbe invention of The ioven- 
the time-table is attributed by almost all tbe writers tkn sf the 
on music of the last and |urcseiit century to John ik time-table. 
Murk, who fiourkbed about the year 1330. Bnt in 
a manuscript of John de Moris himself, bequeathed 
to the Vatican library by the Queen of Sweden, that 
honour seem s to be yklcM to Magkter Franco, who 
appears to bare been alive as kte at least as 1083. 

Jo^ de Mark, however, who there k some cause to 
bolieve was an Englkbnian, though not tbe inventor of 
the camtue mensurMH$j did certainly by his mimerons 
writings greatly hnpmve it. Hk tract on tbe AH of 
Coumierpomt k tbe most clear and 'useful essay on tbe 
sul^ct of which those times can boast. 

In the nth century, dnriag tbe first crusade, £o- 
rope began to emer^ from the barbarous stupidity 
and imimnee which bad long overwhelmed it. While 
its innnbitants were exeroising in Asia every species of 
rapine and p^os crnelCy, art, iogeimky, and reason, 
inBensibly civilized and softened their minds. Then it 
was that the poete and songsters, known by tbe name 
of Troubadours^ who first appeared in Provence, iiisti- Trooba- 
toted a new profession \ which obtained the patronage dours. 
of the count of Psktou, and many other princes and 
barons, wbo bad tbesnselves cvRivated music and po* 
ctry with success. At tbe oottrts of their manificent 
pntroiks the troubadours were treated with respect. 

The kdks, whose charms they oslebraled, gave them 
the most goDoroos and flattering reception, llie sue- 
ceas sf some kspirod others with h^es, and excited 
sxertlons in the ozercke of their art ^ impelling them 
towards perfection with a rapidity which the united 
force alone of emulation and eaidument could oeca- 
siofi. These f enm krs ol modem vorsificatfon, con- 
structing their songs on plans of their own^ ckssieal au- 
thority, either through ignorance or destga, was en- 
Ikely ihsrtgasdcd. It d^ not apaear, homver, du- 
xbg the cukivation' and fevenr of Provea^l literature, 
that aay one Iroabadour so far outstripped the rest as 
to become a model ol iantatioii. The progress of taste 
must ever bo impedod by fbe ignmnee and dapriec of 
those whs cultivate an art without science or princi- 
ples. 

During idmoet two ototuries after the arrangement 

of 
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of Uie scale atlribated to Guido, and the invention of 
tUt time-table ascribed to Franco, no remains of secu- 
lar music can be discovered, except those of tbc trou- 
badours or Provencal poets. In the simple tunes of 
these bards no time indeed is marked, and but little 
variety of notation appears : It is not difficult, how- 
ever, to discover in them the germs of the future me- 
lodies, as well as the poetry of Frauce and Italy. Had 
the poetry and music of the troubadours been treated 
of in an agreeable manner by the writers who have cho- 
sen that subject, it would have been discovered to be 
worthy of attention } the poetry, as interesting to li- 
terature ^ the- melody to which it was sung, as curious 
to the musical historian. 

Almost every species of Italian poetry is derived 
from the Proven9als. Air, the most captivating part 
of secular vocal music, seems to have had the same ori- 
gin. The most ancient strains that have been spared 
by time, are such as were set to the songs of the trouba- 
dours. The Provencal language began to be in favour 
with poets about the end of the loth century. In the 
1 2th it became the general vehicle, not only of poetry, 
but of prose, to all who were ignorant of Latin. And 
these were not the laity only. At this period vidiars^ 
or performers on the vielle or viol, juglars^ or dote- 
players, mutars or players on other instruments, and 
comics or comedians, abounded all over. Europe. This 
swarm >of poet-musicians,^ who ^were formerly compre- 
hended in France unden the general title of jot^l^rs^ 
travelled from province to province, singing their verses 
at the courts of princes. They were^ rewarded with 
clothes, horses, arms, and money. Jongleurs or musi- 
cians were employed often to sing the verses of trouba- 
dours, who themselves happened to^be deficient in voice 
or ignorant-of music* llm term troubadour^ therefore, 
implies poetry as well as music. The jongleurs, inene- 
triers, strollers, or minstreb, were frequently musicians, 
without any pretensions to poetry. Tbe^ last have 
been common at all times \ but the troubadour or bard 
has dbtinguished a particular profession, either in an- 
cient orim^em times, only during the early dawnings 
of literature* 

In the i^tb eentnry the songs were on various sub- 
jects moral, '-merry, amorous: and at that time me- 
lody seems to have been little more than plain song or 
chantiog. The notes were square, , and written on 
four lines only like those of the Romish 'church in the 
cliff C, and without any marks for time. Hie move- 
ment and embellishments of the ak depended on the 
abilities of the singer. Since that time, by the-culti- 
vation of tJie voice modem music has b^n much ex- 
tended, for it was not till towards the end of St Lewbb 
reign that the £fth line began to be added to the 
stave. The singer always accompanied himself with 
an instrument in unison. 

The harp As the lyre is the favourite instrument in Grecian 
faTour- poetry, so the harp held the same place in the estima- 
roent tion of the poets who flourished in the period of which 
the Trou- present speak. A poet of the 14th century, 

badoan. Maebau, wrote a poem on the subject of the harp 
alone } in which be assigns to each of its 25 strings an 
allegorical name ^ cidling one liberality^ another wealthy 
&c. 

The viol The instrument which Tr^uently accompanied, and 
or vielui* indeed disputed the pre-eminence with the harp, was 

2 
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the viol. Tin the i6t1i -century tbb mslratncnt vrat 
furnished with frets; after that period it was reduced 
to four strings : and still under the denominmtioo of 
violin holds the first place among the treble instnimenti. 

The viol was played with a bow, and differed eotireb 
from the vielle, the tones of which were produced b}; 
the friction of a wheel : The wheel perfim^ the pait 
of a bow. 

British harpers were famous long befme the con- 
quest. The bounty of William of Normandy to hb 
joculator or bard is recorded in the Doomsday book 
The harp seems to have been the favoorite instromeot 
in Britain for many ages, under tlie British, Saxon, 
Danish, and Norman kings. The fiddle^ however, is 
mentioned so early as 1-200 in the legendary life of St 
Ckristopber. Tlie ancient privileges <ef the nuDStrels 
at the fairs of Chester are well known in the history of 
Finland. 

The extirpation of the bards of W'ales by Edward L 
is likewise too familiar an incident to be particolarlf 
mentioned here. His persecuting spirit, however, seems 
k) have been limited to that principality ; for we learn, 
that at the ceremony of knighting his son, a mukUsdt 
of minstrels attended 

In 1315, during the reign of Edward II. such ex- 
tensive privileges were claimed by the minstrels, ind 
so many dissolute persons assumed that character, tbit 
it became necessary to restrain them by express laws. 

The father of our genuine poetry, who in the 14th 
century enlarged our vocabulary, polished our Dooh 
hers, and with acquisitions from France and Italy aug- 
mented our store of knowledge (Chaucer), eotkles one 
of his poems The History of St CeoUia ; and the ce-St C«l 
lebrated patroness of .'music must no doubt be raeo- ' 
tioned in a history of the art. Neither in Clita- 
cer, however, nor in any of the histories or legendiry 
accounts of this saint, does any thing aiqiear to lu- 
tborize the religious veneration paid to by the ro- 
taries of music ; nor is it easy to discover whence it has 
arisen. 



As an incident relative to the period of which we 
speak, it may be- mentioned, that, according to Spd- 
man, the ap^iatioa of Doctor was not among the 
grees grant^ to graduates in England sooner thaudtj^ 
the reign of King John, about 1 207 - ailtbongfa, in^ ' 
Wood^s history of Oxford, that degree is arid to hare 
been conferred, even in music, in the reign of Heu- 
ry II. It is known that the title was created on the 
continent in the 12th centuiy; and as, during the 
middle ages, music was always ranked among the 
seven libenil arts, it is likely that the degree wis ex- 
tended to it. 

After the invention of printing, an art whidthis 
teiided to disseminate knowledge with wonderful ra- 
pidity among mankind, music, and partienlarly oeon- 
tsrpoint, became an object of high importance. The 
names of the most eminent/composers who flooHAcd 
ia England, firom that time to the Kefttmation, were, 
Fairfax, William of Newark, Sher3mgfaain, Torges, 
Banister, Tudor, Taverner, Tve, Johnson, Paisom; 
to whom may be added Jolm Marhe^ 1^0 set the 
whole English cathedral service to music. 

Before this period Scottish music bad advanced toSet^ 
a high degree of perfection. James I. was agrf^*^ 
eomposer of airs to his own verses ; and may be ooi»- 

dered 
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dere^ as t^e fiiibet of that plaintive melody wbieh i^ fknirislied in the i6th century, were, Franehinus Ga>£iniBent 

Scotch tunes is so pleasing to a taste not vitiated by fierius, or Gafforio of Lode, Pietro Aaron of Flo-mosiciana 

modem affectation. Besid^ the testimo^ of Fordun rence, Lodovico Fogliano, Giov. Spatro, Giov. 
and Major^ who may be suspected of being under the ria da Terentio Lanfranco, Steffano Uanoeo, Anton. , 
influeiice of national prejudice, we have that of Ales- Francisco Done, Luigi Dentice, Nicolo Vicentino,tiir 7 . 

Sandro Tessani, to the musical skill of that accomplish- and Gioeeffo Zarlino, the most general, voluminous, 
ed prince. Among us modems (says this foreigner) and celebrated theorist of that period, Vincentio Gaii- 
we may reckon James king of S^tland, who not only lei, a Florentine nobleman, and father of the great Ga- 
compo^ many sacred pieces of vocal music, but also lileo Galilei, Maria Artuse of Bologna, Oraseo Te- 
of himself invented a new kind of musicj pUnntive and grini, Pietro Pontio, and Lodovico Zacc<^i. 
tndancholy^ different from edl others ; in which he baa The principal Reman authors were, Giovanni An- 
ieen imitated Carlo Gesueldo prince of Venosa, who muccia, Giovanni Pierluigi da Palestrina, justly cele« 
in our age has improved music with new and admirable brated, Ruggiero Giovanelli, Luca Maxenzio* who- 
inveotions.^’ brought to perfection madrigals, the most cheerful 

Under such a genius in poetry and music as King species of secular music. 

James I. it cannot be doubted Chat the national music Of the Venetians, Adrian Willaeri is allowed to be^ 
most have been greatly improved. We have seen that at tlie head. 

he composed several anthems, or vocal pieces of so- At the head of the Neapolitans is deservedly placed ' 

errd moetc, which shows that his knowledge of the sci- Rocco Rodio. 

ence must have' been very considerable. It is likewise At Naples,, too, the illustrious dilettante, Don Carlo 
fuiown, that organs were by him introduced into the Gesualdo prince of Venosa, is highly celeWted. He 
cathedrals and abbeys of Gotland, and choir-service seems, however, to have owedrmuch of bis fame to his 
brought to such a degree of. perfection,. as to Ikll little high rank. 

short oi that established in any country of Europe.— Lombardy might also* furnish an ample list of eminent 

s^t-By an able and ingenious antiquary* tlie great musicians daring the 1 6 th century, of whom, however, • 

^ era of music, as of poetry, in Scotland, is supposed to our limits will not admit of a particular ennmeration 
have been from the beguming of the reign of James I. The chief of them were, Constanzo Porta, Gastoldi, 
j^j^^down to the end of the reign of James V. During Bissi, Ciipa, Vocchi, and Monteverde. 
d i oflhat period flourished Gavin Douglas bishop of Dun- At Bologna, besides Artusi already mentioned. An- 
held, Ballenden archdeacon of Murray^ Dunbar ^ Hen- drua Rota of the same city appears to have been an ad» 
ryton^ Scotty Aiontgamery^ Sir David Lindsey^ and many mirable contrapunctist. 

others, whose fine poems have been preserved in Ba- Francisco Corteoda, a celebrated organfet and com- 
iScot.natyne’s Collection, and of which several have been poser, and Alessandro Strigglio, a luUnist and volu- 
pobiished by Allan Ramsay in his Evergreen* minous composer, were the most eminent Florentines. 

Before the Reformation, as there was but one re- The inhabitants of the extensive empire of Germany Germor^ 
ligion, there was but one kind of sacred music in have long made music a part of ^neral education.— ny. 

Europe, plain chant, and the descant built upon it^— They hold the place, next to ltdy, among t&e 'most 
That music likewise was applied to one language only, successful cultivators of tiie art. During .the l6th cen- 
tbe Latin. On that account, the compositions of Italy, tury, their most eminent composers of music and wri- 
France, Spain, Germany, Flanders, and Englaod, ters on the subject umre. Geo. Retsebins, Michael Ros- 
kept pace in a great degree with each other in style wick, Andreas Ornitborparchus, Paul Hofhaimer^ 
and excellence. All the arts seem to have been the Luspeinius, Henry LorisorLorit,Faber^Fink,Ho8*> 
companions, if not the produce, of successful commerce: mao, and many others whom it would he tedious to 

they appeared first in Italy, then in the Hanseatic mention y and for a particular account of whose trear- 

towns, next in the Netlieriands ^ and during the i6th Uses and compositions we must refer to more volumi- 
centory, when commerce became general in every part nous histories of musics < 

of Europe. In France, during the 1 6 th century, “<>■ *““1 pjance; 

idth In the i6th century music was an indispensabre part the art of war made much progress in improvement.— 
y of polite education: All the princea of Europe wmre Ronsard, Baif, Goudimel', Claud le Jeune, Caurrny, 

^ iustructed in that art. There is a collection preserved and Maudit, are 'Uie chief French musiciaaa of that 

^ in manuscript called Qjueen Elhsabeth^s Virginal Book, period. 

If her majesty was able to execute any of the pieces in In Spain,' mnsic was early received into the eircle of Spain. ^ 
that book, she most have been a great player^ a noontb^s sciences in the universities. The rousieal prefessovship 
practice would not be suflSeieut for any master now in at Salamanca was founded and endowed by Alfenzo the 
Europe to enable him to play one of them to the end. Wise, king of Castile. 

Tallis j singularly profound in musical composition, and One of the most celebrated of the Spanish musicians 
Bird his admirable scholar, were two of the authors of was Francis Salinas, who had been Idind-from^his in- r 

this famous collection. faneyw He was a native of Burgoa 

During the reign of Elizabeth, the genius and learn- D. Cristofero Morales, and Tomaso Lodovico da 
ing of the British musicians were not inferior to any Vittorio, deserve likewise to be mentioned \ and to ' 
on the continent j an observation scarcely applicable at mention tliem is all we can attempt ; the purpose oT " 
any other period of the history of this country; Sa^ which is, to excite more* minute inquiry by those who 
cred music was the principal object to. study all over mi^ choose to investigate the subject particularly. 

Europe. The Netherlands, likewise, during the period of which. The Ke; 

The most eminent musical theorists of Italy, who we have been speaking, produced eminent composers-^ 
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of wbom wt wasiy mention Verletot, Gombeit, Atkn* nwrona. Music seems to hoTe ^een Iml Kttk ciM* 
delt, Berche»9 Aichcfori or Hicdatoit, Creqnilon Le voted in that country^ till the operas* of Lulli, mder 
Cock or Le Coq, Canisy Jacob Clemens Non Papa, the poweiihl patronage of Louis XIV. excited poblic- 
PSeno Manckieoait, Boston, Keii, Bore, Oriandt di attentioa. 

Lasso, and Ins sons Ferdinand and Rodolph. The favourite singing-master and oompooer of France, 

Musical In the 17th century, the mosical writers and cons- about the middle of the 17th century, was Midad 
posers who acquired fame in England, were. Dr No- Lamhert. John Baptist LoHi, soon after this time, 

^T^^thaoael Giles, Thomas Tomkins, and his son of the rose from the rank of a menial servant to fame, epa- 

i7thMa- ; Elway Beviii, Orlando Gibbons, Dr Wil* knee, and nobility, by hk akill in musical compositkns. 

tury. liam Child, Adrian Batten, Martin Pierson, WiJIiam The eekhrated stn^r La Bochok was taught siagkg 
Lawes, Henry Lawes, Dr John Wilson, John Hilton, aad noting by Lnlli. 

John Plmyfoid, Captain Henry Cook, Pelham Hum^ La Mupin the successor of La Bochok, oa se-r ^ 
pbrey, J^ Blow, William Torner, Dr Christopher conal of her eztiaordiaaiy eharaeter and romaatie ad-wcdan 
Gibbons, Benjamin Bogers, and Henry Pnrcell. Of ventures, deserves to be mentioned. 8be elopod from^f**^ 
these, Orlando Gibbons, Pelham Humphrey, and Hen- her hnskuid with a fencing' master, of whom ^ Ics^"^ 
ry Porcell, far excelled the rest. the small sword. She bemm ma excellent feneer. At 

About the end of the reign of James I. a rnnsie-lec* Marseilles she entertained a strange attachawnt to a 

tnre or professorship was fironded in the university of young lady, who was seized with a whimsical fandaem 

Oxford by Dr William Hychin. in return, on accoent of which the latter was coniinrd 

In the reign Charles I. a charter was granted to in a convent. La Maapin obtained admimion into the 

the musicians of Westminster, incorporating them, as same conventae a novice. She set fire ta the boildiig, 

the king^s motioiaas, tato a body politic, wkh powero and in the cooftmion carried off her favoositcv AtPhik 

to prosecute and fine all who, except themselves, should when she appeared jm the stage in 1695, Dmaeni a 

** attempt to make any benefo or advantan of rooric in singer having aflronted her, she pat on men’s clothn, 

England or Wales powers which in the sabsequont and insktcd on bk drawing hk sword and fighting her. 

reign were put in execution. When he refused, she caned him, and took from Un 

About the end of the reign of Charles II. a pas- his watch and soapbox as trophies of her victoij. At 

sion seems to have been excited ib Eagland for the a ball given by Monsieur brother of Look XIV. ihs 

viblio, and for pieces expressly composed for k, in again pot on men’s clothes f and having behnved iai- 

tbe Italian manner (n). Prior to 1600, there was pertinently to a lady, three of the lady’s friends, sappo* 

little other mosie except masses and madrigals, the two sing La Maupio to be a man, called her out. She 

prittci^l divistons of sacred and stcnlar niiisio $ but from kilkd them all } and returning coolly to the ball, told 

that time to the present, dramatic music becomes the the story to Monsieur, who obtained her pardon. She 

chief object of attention. The music of the church became afterwards mistress to the elector of Bavaiuu 

and of the ebamber contimied indeed to be cultivated Thk prince quitting ber for the coonteas of Areos, 

in Italy with diligence, and in a learned and elaborate etnt by t^ count, husband of that kdv, a pmae of 

style, till near the middle of the century ; yet a revo- 40,000 livres. She t^w it at the count^s he^ toO- 

lotion in frivour of melody and expression was prepar- ing him, it was a recompeoeo worthy of such mcanaets 

ing, even in sacred music, hy the toccess of dromatic aa be displayed. At last, seized with a fit of devotion, 

compomtioo, consisting of recitation and melodies for she recalled her hnshand, aod spent the remainder of 

a single voice. Such melodies be^o now to be pro- her life in piety. She died in 1707 at the age only of 

fetred to ibiisic of many parts ; in which canons, fugues, 34. 

and full harmony, him been the prodactions wwich The Englkh motician whoifi we last moatioacd i^tCkarfoa 
ebiefly employed the master’s study and the hearer’s the celebrated Purcell. After hk time the chief 
attention. posers for the chureh were Clarke, Dr Holden, 

Mesa stole So late as the beginning of the x8th century, ae- Creyghton, Tucker, Aldricb, Golwin, Weldon, Dr 
oftheoperaeording to Biccoboni, the perfornieri hi the operas Crofts, Dr Greene, Boyce, and Nares ; to whom may 
in thebe- ^ Germany, particularly at Hamburg, were all be adM John Stanley,- who attained high prafickney 
tradesmen or handicrafts. Your shoeroidcer (says he) in music, okhongh from two years old U^y deprived 
century. the first porfororor oft the stage ; and you of sight. 

might have bought fruit and sweetmeats of the tamo The annals of modern nratic have hitherto krahk 
girls, wbom the night before you had teen in the cha- ed no event to important to the progress of the ait « 
radon of Armida or Semiramk. Soon, however, the the invention of recttnlive or dramatic melody \ a styk 
Ckrnmfi opern nrose to a more respectable skuaition , of music which resembles the manner of the ancient 
and even daring the 1 7th century many eminent com- rbapeodisiB. 

Stato oT posers flourkhed in that country.” The Oi^ of Pelitian was the first attempt at 

mmie in The Nst of great musiciane which France produced sical drama. It was afterwards perfected hy Metama-wlhiai 
nance in ifuring the early port of the same century is net no- sio. No musical dramas similar to tbeee ofterwask 

thaiyth K 

centnry. 

(n) The most celehrated viofin players of Italy, firom the 16th century to the present time, have bera Fark^ 

M. Angelo Bossi^ Bassani the violin-master of CorolH, the admirable Angelico CerelK himself, TorriH, 

Albenoni, Tessarini, Vivaldi, Geminiani, one of the most distinguished of Corelli’s scholars, Tartini, Verack^ 
Btfbella, Locatellr, Ferrari, Martini, Boccherini, and GkrdiuL 

I 
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kDOWB Vy the names of opera and oraiorio^ had exast-^ 
enc« in Italy before the be^oning of the 17th cen- 
tury, It was about the i6oO| or a little before that 
time, that eunnchs were first employed for ainguig in 
It^. 

^ there seem to have been no Wgin^ eunualis in an- 

. ^ cieot times, unless the galli or archi^li, priests of 
Cybele, were such. Castration has, Imwevcr, at all 
times been practised in eastern countries, fbr the pur- 
pose of fiimishing to tyrannic jealousy guards of ie- 
male chastity \ but nerer, so far as m^ern writers on 
the subject have discovered, merely to preserve the 
voice, till about the end of the i6th century. 

At Borne, the first public theatre opened for the ex*< 
bibition of roosicaj diiunas,. in modem times, was il 
Torre de Nonflj^ where in 1671 Gtasone was perfiiroy* 
ed. In 167^,. the opera of Dou e AmorCf set by tho 
famous organist Bernardo Fasquini, was represented at 
NiUa Sola de Signori Capranica; a theatre which still 
subsists. In the year 1 680, V Oneeta negP Amore was 
exhibited; the first dramatic composition of the elegant, 
profound, and or^nal Alrssandm Scarlatti. 

The inhabitants of Venice have cultivated and en- 
couraged the musical drama with more zeal and di- 
ligence than the rest of Italy, during the end of the 
last and beginning of the present century ; yet the 
opem was not established in Venice before the year 
1637. I>^ y^t* ^he first regular drama was per- 

formed. It was Andromeda. 

of In i68q the opera of Berenice was exhibited at 

^ Padua with such astonishing splendour as to merit 
notice. There were choruses of 100 virgins, 100 
soldiers, 100 liorsenien in iron armour, 40 comets of 
hone, 6 trumpeters on horseback, 6 drummers, 6 en- 
signs, 6 sackbuts, 6 great flutes, 6 nainstrels paying 
on Turkish instruments, 6 others on octave flutes, 6 
pages, 3 sergeants, 6 cjrrobalists. There were 12 
huatsnien, 1 2 grooms, 6 coachmen fi>r the triumph ; 
6 others fbr tho procession ; 2 lions led by two Turks, 2 
elephants by two others, Berenice’s trioinphal car drawn 
by 4 horses, 6 other oars with prisoners and spoils 
drawn by 1 2 horses, 6 coaches. Among the scenes 
and representarions in the first act Were, a vast pfaiin 
with two triumphal arches, another plain with pavilions 
and teats;, and a forest for the chase. In act thud, 
the n^al dresslog room oompletely famished, stables 
with 100 live horses, portico adorned wkb tapestry, 
and a stupendous palace in perspective. At the end 
of the first act were representations of every kind of 
chase, wild boar, stag, deer, bears. At the end of 
the third act, an enormous globe, descending as from 

sky, divided itself into other globes suspended in tho 
air, and ornamented with emblematioal figures of time, 
fune, honour, &c. 

Early in the last century, machinery and decoration 
usurp^ the importance due to poetry and music in such 
exhibitioos. 

Few innlances occur of musical dramas at Naples 
till the beginning of the present century. Before the 
time of the elder Scarlatti, it seems as if Naples bad 
1^4 less fertile in ^reat contrapuntists, and less di- 
ligent in the cultivation of dramatic niusic, than any 
ether state of Italy* Since that time all the rest of 
Europe has been famished with composers and perfor- 
mers from that city. 

VoL.XrV.PartU. 
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Tho word opera seems to bare been familiar to Finish 
English i^ts from the beginning of the last centoryk 
Stih recitative^ a recent innovation even in Itat^, is ** 
mentioned by &n Johnson so early as 1647. From 
this time it was used in masques, occasionally in plays, 
and in cantatas, before a regular drama, wholly set lo 
music was attempted. By the united abilities of Qui- 
nault and Lulii, the opera in France had risen to 
high favour. This circumstance afibrded encourage- 
nieot to several attempts at dramatic musio in Eng- 
land by Sir William XFAvenant and others, ^fom 
the music, language, or performers of Italy were em- 
ployed on our Bta^. Pieces, st^ded dramatic tpenae^ 
preceded the Italian opera on the stage of Englandl 
These were written in English, and exhibited with a 
profuse decoration of scenery and habits, and with 
the best singers and dancers that could be procured : 

Psyche and Circe are entertainments of this kind : 

The Tempest and Macbeth were acted with the same 
accoropanimeDts. 

During the 17th century, whatever attempts were 
made in musical drama, the language sung was always 
English. About the end of that century, however, Ita- 
lian singing began to be encouraged, and vocal as well 
as instrumental musicians from that country begsui to 
appear in London. 

The first musical drama, performed wholly after the 
Italian manner in recitative for the dialogue or narri- 
tive parts, and measured melody for the airs, was Ar- 
sinod Queen of Cyprus, translated from an Italian opera 
of the same name, written by StanzanI of Bologna. 

The English version of this opera was set to music by 
Thomas Clayton, one of the royal band, in the reign m 
William and The singers were all Ei^lish, 

Messrs Hughes, Leveredge, and Cook *, Mrs Tofts, 

Mrs Cross, and Mrs Lyndsey. The translation of Ar- 
siooh, and the music to which it is set, are execrable ; 
yet such is the charm of novelty, that this miserable 
fKsrformance, deserving neither the name of a drama by 
its poetry, nor of an opera by its music, sustained 24 re- 
presentations, and the second year 11. 

Operas, notwithstanding tbeir deficiencies in poetiyi 
music and performance (no foreign composer or emi- 
nent singer having yet arrived), became so formidable 
to our actors at the theatres, that it appears from the 
Daily Courant, 14th January 1707, a subscription was 
opened ^ for the encouragement of tlie comedians act- 
ing in the Hay market, and to enable them to keep 
the diversion ct plays under a separate interest from 
operas,” 

Mr Addison’s opera of Rosamond appeared abmA 
this time ; but the music set by Clayton is so contemp- 
tible, that the merit of the poetry, however great, 
could not of itself long snpport the piece. The choice 
of so mean a composer as Clayton, and Mr Addison’s 
partiality to his abilities, betray a want of musical taste 
in that elegant author. 

The first truly great singer who appeared on the 
stage of Britain was Cavalier Nicolino Grimaldi^ com- 
monly known by the name of Nicolini, He was a 
Neapolitan ; and though a beautiful singer indeed, 
was still more eminent as an actor. In the Tatler, ^See ali« 
N® XI 5. the elegance and propriety of bis action are^ctolor, 
particularly described Recently before his appenr- vol. i, Na. 
ance, V alentini Vrbai and a female singer called T/tc ’-J* 

t 3 R Baroness f 
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arrived. Margarita dePEpinS, who afterwards Faustina Bordoal, wife of the celebrated Suoa 

niairied Dr Pepusch, had been in this country some composer Hasse, invented a new kind of singbg, by 

time before. running divisions, with a neatness and velocitj whkli 

The first opera perfomed tnhoily in Italictn^ and by astonished all who heard her. By taking her breath 

Italian singers^ was Almakide. As at present so at imperceptibly, she had the art of sustaining a note ap> 

that time, operas were generally performed twice a parently longer than any other singer. Her beats uA 

week. trills were strong and rapid ; her intonation perfect 

The year 1710 is distinguished in the annals of mo- Her professional perfections were enhanced by a beao- 
ArriTal of gju by the arrival in Britain of George Frederic Han- tiful face, fine symmetry of figure, and a countenance 
Handel had been in the service of the elector of and gesture on the stage which indicated an entire intel- 
ngiano. came first to England on a visit of cu- ligence and possession of the several parts allotted ts 

riosity. The fame of this great musician bad pene- her. 

trated into this country before he himself arrived in it ; These two angelic performers excited so signally the 
and Aaron Hill, then in the direction of the Haymar- attention of the public, that a party spirit between the 

ket theatre, instantly applied to him to compose an abettors of the onC and of the other was formed, as vio- 

epera. It was Rinaldo •y the admirable music of which lent and as^ inveterate almost as any of those that had 

he produced entirely in a fortnight. Soon after this ever occurr^ relative to matters either theological or 

period appeared, for the first time as an opera singer, political ^ yet so distinct were their styles of singing, so 
the celebrated Mrs Anastasia Robinson. Mrs Robin- difierent their talents, that the praise of the one was no 
son, who was the daughter of a portrait painter, made reproach to the other. 

her first public exhibitions in the concerts at York- In less than seven years, the whole 50,000!. snbscri- 

buildings ^ and acquired so much the public favour, bed by the Royal Academy, besides the produce of ad- 
tbat her father was encouraged to take a house in Gol- mission to non-subscribers, was expended, and the go- 
den Square, for the purpose of establishing weekly vemor and directors of the society relinquished the 
concerts and assemblies, in the manner of Conversa^ idea of continuing their engagements ^ consequently, 
%ioni, which became the resort of the most polite andi- at the close of the season 1727, the whole band of 
enccs. singers dispersed. The next year we find Senesino, Fao- 

Soon after Mrs Robinson accepted an engagement stina, Balde, Cuzzoni, Nicolini, Farinelli, and Bosebe, 
at the Opera, where her salary is said to have been at Venice. 

joocl. and her other emoluments equal to that sum. Handel, however, at his own risk, after a suspen- 

She quitted the stage in consequence of her marriage sion of about a twelvemonth, determined to rccom- 

with the gallant earl of Peterborough,, the friend of mence the Opera ^ and accordingly engaged a band of 
Pope and Swift. The eminent virtues and accomplish- performers entirely new. These were Signior Bemac- 
menls of this lady, who died at the age of 88, entitled chi. Signora Merighi, Signora Strada, Signior Antbale 
her to be mentioned even in a compend too short for Pio Fabri, his wife. Signora Bertoldi, and John God- 
biography. frid Reimschneidcr. 

The conducting the opera having been fonnd to be The sacred musical drama, or oratorio, was invmt-J^*^ 
more expensive than profitable, it was entirely suspend- ed early in the 14th century. Every nation in Europe^ | 

cd from 1717 till 1720, when a fund of 50,000!. for seems first to have had recourse to religious subjects foriu ^ 
supporting and carrying it on was subscribed by the dramatic exhibitions. The oratorios had been commoDdwoa 
ProgrcM of personages of the kingdom. The subscribers, of in Italy during the last century. They had never been to 
the opera whom King George I. was one for* loool. were for- publicly introduced in England, till Handel, stimolated 
under his med into a society, and named The Royal Academy by the rivalshipof other adventurers, exhibited in 1732 
mHnage- qJ Music, Handel was commissioned to engage the his oratorios of Esther, and of Acis and Galatea, 

performers : For that purpose he went to Dresden, last of which he had composed twelve years before for 
where Italian operas were at that time performed in the duke of Chandos^s chapel at Cannons. The most 
the most splendid manner at the court of Augustus formidable opposition which Handel met with in bis 
elector of Saxony, then king of Poland. Here Han- conduct of the Italian opera was a new theatre for 
del engaged Senesino- Berenstadt, Boschi, and the Du- exhibiting these operas, opened by subscription in Lin- 
ranstanti. coln^s-inn Fields, under the conduct of Nicola Porpora, 

In the 1723, the celebrated Francesca Cuzzoni ap- a respectable composer. A difference having occurred 
peared as a first rate singer ; and two years afterwards between Handel and Senesino \ Senesino had for some 
arrived her distinguished rival Signora Faustina Bor- time deserted the Haymarket, where Handel managed, 
doni. and was now engaged at the rival theatre of LiacolnV 

In a cantabile air, though the notes Cuzzoni added inn Fields. To supply the place of Senesino, Handel 
were few, she never lost an opportunity of enriching brought over Giovanni Caresiiniy a singer of tbe most 
the cantilena with the most beautiful embellishments* > extensive powers. His voice was at first a powerfoi 
Her shake was perfect. She possessed a creative fancy ^ and clear soprano: Afterwards it changed into the 
and she enjoyed the power of occasionally accelerating fullest, finest, deepest counter-tenor that has perhaps 
and retarding the measure in the most artificial and ever been heard. Carestini^s person was tall, beautiful, 
able manner, by what is in Italy called tempo rubato, and majestic. He rendered every thing he sung inte- 
Her high notes were unrivalled in clearness and sweet- resting by energy, taste, and judicious embeUishment 
ness. Her intonations were so just and so fixed, that In tbe execution of difficult divisions from tbe cbei^ 
it seemed as if she had not the power to sing out of his manner was articulate and admirable. It was the 
tune. opinion of Hasse, as well as other emineDt professors, 

I that 
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that whoever had not heard Carestioiy was unacquaint- 
ed with the most perfect style of singing. The opera 
' under the direction of Porpora was removed to the 
Haymarkety which Handel bad led. Handel occu- 
pied the theatre of Lincoln’s-inn Fields ^ but his rivals 
now acquired a vast advantage of attraction, by the 
accession of Carlo Broschi &tto Farinelli to their 
part, who at this time arrived. This renowned singer 
seems to have transcended the limit of all ante- 
rior vocal excellence. No vocal performer of the pre- 
sent century has been so unanimously allowed to possess 
an uncommon power, sweetness, extent, and agility 
of voice, as Farinelli. Nicolini, Senesino, and Ca- 
restini, gratified the eye as much by the dignity, grace, 
and propriety of their action and deportment, as the 
car, by the judicious use of a few notes within the li- 
mits of a small compass of voice ^ but Farinelli, with- 
out the assistance of significant gestures or graceful at- 
titudes, enchanted and astonished his hearers, by the 
force, extent, and mellifluous tonef^ of the mere oi^n, 
when he had nothing to execute, articulate, or express. 

Though during the time of singing he was as motion- 
less as a statue, his voice was so active that no inter- 
vals were too close, too wide, or too rapid, for his exe- 
cution. ^ 

' Handel having lost a great part of his fortune by the 
opera, was nnder the necessity of trying the public gra- 
titude in a benefit, which was not disgraced by the event. 

The theatre, for the honour of the nation, was so crowd- 
ed, that he is said to have cleared 8ool. 

•pen in After a fruitless attempt by Heidegger, the coad- 
^^l a n ^ jutor of Handel in the conduct of the opera, and pa- 
fivea tentee of the King’s Theatre in Hay market, to procure 
a suhscriptiou for continuing it, it was found necessary 
to mve up the qndertaking. 

It was about this time that the statue of Handel was 
erected in Vauxball, at the expence of Mr Tyers, pro- 
prietor of those gardens. 

The next year (1739) Handel carried on oratorios 
at the Haymarket, as the opera there was suspended. 

The eari of Middlesex now undertook the tronhiesome 
office of impretarpi of the Italian opera. He engaged 
Revived, the King’s theatre, with a band of singers from the 
continent almost entirely new. Calluppi was his com- 
poser. Handel, almost ruined, retired at this time to 
Ireland, where he remained a considerable time. In 
1744 be again attempted oratorios at the King’s theatre, 
which was then, and till 1746, unoccupied by the opera, 
on account of the rebellion. 

The arrival of Giardini in London this year forms 
a memorable sera in the history of instrumental music of 
England. His powers on the violin were unequalled. 

The same year Dr Groza, then manager of the opera, 
eloped, leaving the performers, and innumerable trades 
people, liis creditors. This incident put an end to operas 
of all kinds for some time. 

This year a comic opera, called II Fiiost^o di Cam- 
pagna^ composed by Calluppi, was exhibited, which 
surpassed in musical merit all the comic operas per- 
formed in England till the Btcona FigHuia. Signora 
Paganini acquired such fume by the airs allotted to 
her in that piece, that the crowds at her benefit were 
vheyond example. Caps were lo^t, gowns tom in pieces, 
and ladies in full dress, without servants or carriages. 
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were obliged to walk home, amidst the merriment of 
the spectators on the streets. 

At this period the arrival of Giovanni ManzoU mark- 1764 and 
ed a splendid era in the annals of musical drama, by < 7 ^ 5 * 
conferring on serious opera a degree of importance to 
which it had seldom yet arisen since its establishment in 
England. Manzoli’s voice was the most powerful and 
voluminous soprano that had been beard since the time 
of Farinelli : His manner of singing was grand, and 
full of taste and dignity. 

At this time lenducci, who bad been in England TtnduccL , 
some time before, and was now returned much im- 
proved, performed in the station of second man to 
Manzoti. 

Gaetano Guadagni made a great figure at this time. . 

He had been in this country early in life (1748), 
serious man in a burletta troop of singers. His voice 
was then a full and well-toned counter tenor > but be 
sung wildly and carelessly. The excellence of his voice, 
however, attracted the notice of Handel, who assign- 
ed him the parts in bis oratorios, the Messiah and Sam- 
son, which had been originally composed for Mrs Cib- 
ber. He quitted London for the first time about 1753. 

The highest expectations of his abilities were raised by 
fame before bis second arrival, at the time of which 
we treat. As an actor he seems to have had no equal 
on any stage in Europe. His figure was untommonly 
elegant and noble \ his. countenance replete with beau- 
ty, intelligence, and dignity} his attitudes were full 
of grace and propriety. Those who remembered his 
voice when formerly in England were now disappoint- 
ed : It was comparatively thin and feeble : He bad now 
changed it to a soprano, and extended its compass from 
six or seven notes to fourteen or fifteen. The music 
he sung was the most simple imaginable } a few notes 
with fKquent pauses, and opportunities of being libp- . 
rated from the composer and the band, were all he re- 
quired. In these effusions, seemingly extemporaneous, 
he displayed the native power of melody unaided by 
harmony or even by unisonous accompaniment : The 
pleasure be communicated proceeded principally from 
his artful manner of diminishing the tones of bis voice, 
like the ^ing notes of the AEolian harp. Most other 
singers affect a swell, or messa de voce; but Guadagni, 
after beginning a note with force, attenuated it so deli- 
cately that it possessed all the effect of extreme distance. 

During the season 1770 and 1771, Tenducci was the 
immediate successor of Guadagni. This performer, 
who appeared in England first only as a singer of the 
second or third class, was during his residence in Scot- 
land and Ireland so much improved as to be well re- • 

ceived as first man, not only on the stage of London, 
hut in all the great theatres of Italy. 

It was during this periud that dancing seemed first 
to gain the ascendant over music by the superior talents 
of Mademoiselle Heinel, whose grace and execution 
were so perfect as to eclipse all other excellence. 

In the first opera performed this season (Lucco Vero) 1775. 
appeared Miss Cecilia Davies, known in Italy by 
name of L’Inglesina. Miss Davies had the honour of 
being the first English woman who had ever been 
tboiigbt worthy of singing on any stage in Italy. She 
even performed with eclat the principal female charac- 
ters on many of the great tlieatres of that country. 

3 ® 2 Gabrieili 
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GabriclU only on the Continent was said to snrpaas ber. 
Her V01CP9 though not of great volume, was clear and 
perfectly in tune j her shake was open and distinct, with- 
out the sluggishness of the French cadence. The flexi- 
bility of her throat rendered her execution equal to the 
most rapid divisions. 

Next season introduced Venanzio Bavjgini, a beau- 
tiful and animated young mao ^ a composer as well as 
a singer.-— His voice was sweet, clear, flexible } in com- 
pass more than two octaves. 

Caterina , The season 1775 and 1 776 was rendered memorable 
Gabnelli. i,y the arrival of the celebrated Caterina GabnelH^ 
styled early in life La Cuochetina^ being the daughter of 
a cardinal’s cook at Rome. She had, however, in her 
countenance and deportment no indications of low birth* 
Her manner and appearance depicted dignity and grace. 
So great was her reputation beiore her arrival in Eng- 
land for singing and for caprice, that the public, ex- 
pecting perhaps in both too much, were unwilling to al- 
low her due praise fer her performance, and were apt to 
ascribe every thing she did to pride and insolence. Her 
voices thou^ exquisite, was not very powerful. Her 
chief excellence having been the neatness and rapidity 
of her execution, the surprise of the public must have 
been much diminished on bearing her after Miss Davies,* 

• who sung many of the same son^ in the same style, and 
with a neatness so nearly equal, that common hearers 
could distinguish no difference. The discriminating cri- 
tic, however, might have discovered a superior sweetness 
tn the natural tone of Gahrielli’s voice, an elegance in 
the finishing of her musical periods or passages, an ac- 
cent and precision in her divisions, superior not only to 
Miss Davies, hut to every other singer of her time. In 
slow movements her pathetic powers, like those in ge- 
neral of performers roost renowned for agility, were net 
exquisitely touching. ' 

Agujari at About the lime of which we have been treatliig, the 
Ike Pan- proprietors of the Pantheon ventured to engage A^Jari 
tbeoD. enormous salary of lool. per night, for singing 

two songs only : Lucreoiia Agujari was a truly wonder- 
ful performer. The lower part of her voice was full, 
round, and of excellent quality ; its compass amazing. 
She had two octaves of fair natural voice, from A on 
the fifth line in the base to A on the sixth line in the 
treble, and beyond that in ah she had in early youth 
more than another octave. She has been heara to 
ascend to B li in aliissimo. Her shake was open and 
perfect : her intonation true ; her execution marked and 
rapid % the style of her sin^g, in the natural compass 
of her voice, grand and majestic. 

Anna In 1 7 76 arrived Anna Pozzt, as successor to Gabriel- 

Pmzi. g|,g possessed a voice clear, sweet, and powerful j 

but her inexperience, both as an actress and as a singer, 
produced a contrast very unfavourable to her when com- 
pared with so celebrated a performer as Gabriclli. Af- 
ter that time, however, Pozzi, with more study and 
knowledge, became one of the best and most allied 
female singers in Italy. 

CcMgi After the departure of Ajujwi for the seoend and 
last time, the managers of the i^antheon engaged Georgi 
as her successor. Her voice was exquisitely fine, hut 
totally uncultivated. She was thereafter employed as 
the first woman in the operas of the principal cities of 
Italy. 



I C. Hiatoty. 

Daring the seasons 1777 and the principal RoBcagSt 
singers at the opera in Loadon were Francesco RM-aadi)aot 
ci^lia and Francesca Danze, afterwards Madame Le 
Brun. 

Boncaglia possessed a sweet toned voice % but of the 
three great requisites of a complete stage ungeiv pathos, 
grace, and execution, which the Italians call cantMky 
gra%iosa^ and bravuray he eoald lay claim only to the 
second. His voice, a voce de camera^ when confiacd to 
thegro 5 S/bro in a room, left nothing to wish for. 

Danze bad a voice well in tune, a good shake, great 
execution, prodigious compass, with great knowledge 
of music ^ yet tlm pleasure her performance imported 
was not equal to these aocompli^biiieBts. Bnt her cb- 
ject was not. so mocb pathos and grace, as to s^iise , 

by the imitation of the tone and diflicidlies of instin- j 

ments. 1 

This year Gaaparo Pacckierotti appeared in London, | 

whither bis high reputation had peaetrated long beAnc."^ 

The natural tone of his voice was interesting, sweet, 
and pathetic. His compass downwards was great, with | 

an ascent up to B b, and sometiaies to C fit ait. He I 

possessed an unboun^d fancy, and the power noO only 
of executing the most difficult and refined pnSMqp^ hot 
of inventing embellishment entirely new. JTerAnamh 
Bertoniy a well known composer, came along with Pao' 
cbierotti to Britain. 

About this time dancing became an important branch Dtao^ 
of the amusements of the opera house. MademoisdUfuMikt 
Heine], M. Vestris le Jeone, Mademoiselle BaccelH, had,*"*^^ 
during some yean, delisted the audience at the open ^ 
but on the arrival of M. Vestris I’Ain^, pieasore waS|Bkat 
exchanged for ecstasy. In the year 1781, Pacehierolti 
had by this time been so frequeray hc^, that his sing- 
ing was no impediment to convenation ^ hot while the 
el&r Vestris was on the stage, not a hreaihing was to 
he heard. Those lovers of music who talked the loudest 
while Pacchierotti song, were in agonies of tcvrsr lest 
the mceful movements of Vestris, le diett de la dhasr, 
shomd be disturbed by audible approbatton. After that 
time, the most mote and res p ectful attentimi vraa paid 
to the manly grace of Le Pfeq, and the light faataacie 
toe of the younger Vestris j to the Roaris, the Thes- 
doret, the ConloDS, the Hillingsborga ; wh^ the alight- 
ed sisgen were disturbed, not by the violenon of ap> 
plause, but the clamour of inattentioD. 

The year 1784 vraa rendered a amoraimble era in 
annals of music by the splendid and magnifioent mm iwtiia f 
ner in which the birth and genius of Haadel weie^^.* 
celebrated in Westminster Abimy and the Pantheon, 
five performances of pieces seieeted from hiaefWn wa^ka, 
and executed by 'a band of more than 500 voices aad 
instruments, in the presence and under the immediato 
auspices of their majesties and the first ptiwangti of 
the kingdom. The oonmiemoratioo of Haudcl has 
been since established as an aanoal muaical fieatival tor 
charitable purposes \ in whtoh the number of per- { 

formera aad the perfectkai of the perianauMts have 
continued to iacrease. In 1785 the hnnd, vocal aad 
iastromcntal, amounted to 6k6: in 1786 to 741$ ia 
1787 to 806 } and in anfaaeqneai yean to atill gramir 
numbers. 

Dr Burney published An Aoconat of the Mmicat 
Pesfoimanocs in Commemoration of Haudil, fer du I 

Untfe ! 
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benefit of the Mosicnl Fmkt. tlie rtiefnbelrs gunr- fe>U|^ «t ]>tiiry 4 tfne ^ k The time yenr in*- 

dims of that fund are now incorporated utfdet tfte title trodneed Mi^ Ceoilia YoiHig, afiterwavda the wife elf 
of A^/ Socie^ of Musicians, See HaiIDel. Br Amo. fior style of eiegi^g infinitely 

This year raccbierotti and bis friend Berteni left to that of any Otber i&ngiish woman *of lier tknow 
England. About the same time our country was de- Our fiiCvoorite tnurieisMs at this thife Dulmei^ Faronrita 
p;ived of tbe emmertt composer Saccbiniy and Giar- Clegg, OaHce, ktril Festitag, on the VicfKli^ 

dini the greatest performer on tbe ^iolfn now in £u- on tbe hautboy ^ Jack FOsdng on Obe GeMaa Aules 

rope. Boston On tl 4 Common Ante ; Karbk On tbe bassoon V 

ellence As a Compensation for these losses, this memorable Valentiiie Snow on the tiifii^t : and on the 1>rg#n, 

j^r Is distinguished by tbe arrival of Madarhc Mara, Roseingrave, Green, Robinson, Magwus, dwok James, 

^ whose performance in the ‘comnieitiofaltion of Handel and tbe blind Stanley, wbo seems to liawe boOn piwfer- 

in Westminster Abbey inspired an audience of 3000 Of red* Tbe faeoarite playbouse arngOr was 'Salway 5 and 

the first people of the kingdom, not only with j^eaoure at concerts Mountier of Chichester, 
but with ecstacy and rapture. As composers for onr national theatre, Popaseb $mi 

neE In 1786 arrived Giocanni Rubinelli, His voice Was Galliard seem to have been nSfriwalled till 1734-^ when 

a true and full contr^alto from C in tbe middle of tbe two competitors appeared, who Were b>ag iti possesmofi 

scale to tbe octave above. His style was grand his of the public favour : We allude to John Fredoriok 

execution neat and distinct ; bis taste and embellish- Lampe and Thomas Augustus Amo. 
inents new. Select, and masterly. In 1736 Mrs Cibber, who bad captiwoied Ovelty 

* In 1788 a new dance, composed by the celebrated bearer of sensibility by her SlstivO sWOOtiMBs of votOe 
M. Norerre, called Cupid and Fsychcy was exhibited and powers of expression as a singer, made bew first 

along with the opera La Loenndiera^ which produced attempt as a tragic actress. Tbe same year Beard be- 
an effect so uncommon as to deserve ndtice. So great came a favourite singer at Covent-gardon. At this 

was the pleasure it afforded to the spectators, that time Miss Young, afterwards Mrs Ame, and her two. 

Novetre was unanimously brought on tho stage and sisters Isabella and Esther, were tbe favMwhe Eu^lr 

crowned with laurel by Uie principal performers. This, female singers. 

tbofugfa common in France, was a new mark of a|^ro- In 1738 was tnstitated fhe fimd for the support ofFond fbr 
bation in England. decayed murickins and their fiamilies. decayed 

ha. Thb year arrived SIgnlor Luige Marcbesi, a singer It Was in *745 IVCrs, psoprietelr of V aUW- "*“**‘^^“** 

whose ‘talents have been the subject of pcaise and ad- baM 'gardens, first added Vooaa music to the otber Cirter- 

miration on every great theatre of Earope. Marcbesi^ twin me nts of that phtee. A wlMart time hefbre R aw dagh 

style of singing was not only elegant and refined in in bad become a place of public awiusemewt. 

uncommon degree, but often grand and full of dignity, In 1749 arrived Giurdini, whoue great tsMe, himd, Arrival ot 
paiticularly in his recitative and occasional low notes* and style in playing on the rIoHn, procured him 

His variety of embellisbmeUt and facility of running versal admiration. A §ew years after bis amvtd be 

extempore divisions were wonderful* Many wf bis fomiwd a morning academia or concert at hk h#ane, 
graces were elegant and of his own invention. composed ohiefly of his scholars, 

ai. The three greatest Italian singersef these times werO About this time San Martini and ChaiAea Awison 
certainly Pacchicrotti, RubinelK, and Marches!. In Were eminent composers. 

^ discriminating the Several excellencies of these great Of near 150 mnstcal pieces broi^t on Our Wational 
iabu performers, a very respectable jud^, Dr Bnmcy, has theatres within 40 years, 38 of them at least WeiC 

■d paTticidarly praised the sweet and toochlug voice of set by Arne. The style of thib composer, ^ aUa- Style oC. 

■i Pacchierdtti *, his fine shake, his exquisite taste, bis lyaed, would perhaps appear to be beitlm Italian Arne, 
g^ Taney, and his^vine expression in pathetic Songs : nor English j but an agreeable mixture of botb-akd Of 

Of Rnbinelli^ voice, the fill ness, steadiness, and fna- Scotch*. 

jesty, the necuracy Of his intonations, his jndicioiis The late earl of Kelty^ Who 'died' some yeats kgo, ite eart 

graces : Of MardieriS voice, the elegance and fiexibi- deserves particular notice, as possessed Of a very enri* Kelly. 

Hty, his grandeur in recitative, and lus boundless fancy nent degree of musical science, far superior to omr di- 
and emb^UhmenCB.<^Haiving mentioned Dr Bofmey, lettanti, and perhaps not inferior to any profesWU: of 
we are hi ^tice boemd to acknowledge the aid we have his time. There Was no part cf theoretk^ or practical 
derived from his history *, a work wb&h We gteOtly pre^- music in which he was not thOronghly versed : He pos- 
fer to every other modem production on the subject. seSted a strength of hand on the vtoHo, and a genius * 

During the latter part of the iStb century many fbr composition, with wbidi frw professors aTe gifted, 
eminent composers fioerrnhed on the continent ^ such as Chai^ Fredlerick Abel was an admirable tftusMaii : Abel. 
JomelK, tbe family of the Bachs, GKiCk, Haydn, and His performance on the i 4 ol da gsndia was ifn Wtkty 
many others, whose different styies and exceHelicies particular complete and perfect. Hebad ahatodwtrich 
would well deserve to be partiemlariaed. Would Our 1 i- no difecukies tould emiMarradB j k taste the most ke- 
^ raits permit* With the same regard to brevity, we can fined and delicate ^ a judgment so eorteCt and eeHkih 
^ do no more than jnst mention the late king of Prussia, as never to permit a single note to escape him %$th- 
the late elector of Bavaria, and Prince Ldbkowitz, as out meaning* His composilioiis were easy and -de* 
eminent dilettanti of modem times* gnUtly simple. In writing and playing di addffh he 

oa Besides the opera singers whom we have mentioned, was superior to all praise ^ the roost pleasing yet learn- 
our theatres and public gardens have exhibited singers ed modulation, the richest harmony, the most elegant 
^ of considerable merit* In 1730 Miss Rafter, after- and polished melody, were all expressed with the most 
wards the celebrated Mrs Clive, first appeared on the exquisite feeling, taste, and science* His manner of 

tUyinj 
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Jilaying an adagio aoou became the model of imitation 
for all our young performers on bowed instruments* 
Bartholemon Cervetto, Cramer, and Crosdil, were in 
this respect to be ranked as of his school. All lovers 
of music most have lamented that Abel in youth had 
not attached himself to an instrument more worthy of 
his genius, taste, and learning, than the viol da ^roba, 
that remnant of the old chest of viols which during the 
17th century was a necessary appendage of a nohleman^s 
or gentleroan^s family throughout Europe, previous to 
.the admission of violins, tenors, and basses, in private 
jbouses or public concerts. Since the death of the late 
elector of Bavaria, who was next to Abel the best 
^performer on the viol da gamba in Europe), the in* 
strument seems quite laid aside. It was used longer in 
«Germany>t|haB elsewhere but the place of gambist 
seems now as much suppressed in the chapels of German 
princes as that of lutanist. The celebrated performer 
on the violin, Lolle, came to England in 1785. Such 
was bis caprice, that he was seldom beard \ and so ec* 
centric was his style and composition, that by many he 
was re^a^ed as a madman. He was, however, during 
his lucid intervals a very great and expressive performer 
in the serious style. 

Mrs Billington, ailer distinguishing herself in child"* 
hood as a neat and expressive performer on the piano- 
forte, appeared all at once in 1786 as a sweet and cap- 
tivating singer. In emulation of Mara and other great 
bravura singers, she at first too frequently attempted 
passages of difficulty } afterward, however, so greatly 
was she improved, that no song seemed too hip^ or too 
rapid for her execution. Now, at the distance of 20 
years, she retains her high reputation. The natural 
tone of her voice is so exquisitely sweet, her know- 



* J C# Historj. 

pressions she there received, have continued ever suice 
invariably to influence her conduct. 

Her father soon discovered the excellence and the 
value of her vocal powers, which were first exhibited 
on the provincial theatres of Italy.— He soon carried 
her to Spain, where she attained very high celebrity. 

It was there her husband, M. de V^alabregue, fint paid 
his addresses to her j and it was not till after a perse- 
verance of seven months that he at last obtained her con- 
sent to unite her fortunes with bis. Her hesitation 
proceeded from the reluctance of her father, at once to 
be deprived of his daughter, and of the very |(reat emo- 
lument which she brought him. M. de Valabrrgue 
had been an officer in the French army under Geneial 
Moreau. 

From Spain Madame Catalan! (for she has retained 
her father^s name), proceeded to Portugal, where she 
accepted an enngement to come to London. She tia- 
velled through France, and at Paris appeared at an oc- 
casional concert, where her fame was so great, that the 
usual price of admission was trebled. She particulaily 
attracted the attention of the singular man who now 
holds the imperial sceptre of the continent of Europe. 

He ordered her a pension (its value is about 30I. per 
annum) j and it was with much difficulty, and oiiiy 
through the interference of the British ambassador 
(the earl of Lauderdale) then at Paris, that she was 
permitted to leave that capital, and pitmeed on her 
journey. 

In the dramatic music of the opera, this singer is far 
superior to any performer ever beard in this country. 

Her merit in Semiramide, in particular, presents al- 
most the idea of perfection. Her voice is equal to the 
most difficult execution, while her countenance is intc- 



ledge of music so considerable, her shake so true, her 
closes and embellishments so various, her expressions so 
grateful, that envy only or apathy could hear her with- 
put delight. 

The present composers, and performers of the first 
.class, are so well known to the lovers of the art, that 
it would be needless and improper to mention them 



The catch* 
clnb and 
the concert 
of oacient 
masie. 



Madame 

Gratiim. 



particularly. 

The Catch-club at the Thatched House, instituted 
in 1762 by the earl of Eglinton, the duke of Queens- 
berry, and others ; and the concert of ancient music, 
suggested by the earl of Sandwich in 1776, have bad a 
beneficial effect in improving the art. 

Two female performers have lately appeared oPdia- 
tioguished eminence. 

Madame Grassini had exhibited her vocal powers in 
Paris with extraordinary applause, and arrived in Lon- 



don in 1805, where she excited uncommon admiration.' 
She appeared in Zaira, where the display of her powers 
not only pleased, but she astonished, when it was con- 
sidered that the compass of her voice did not exceed 



eight or ten notes. 



. The year following Madame Catalani divided the 
* public attention with Grassini— This eminent perform- 

er is a native of Sioigaglia in Italy, where her father 
was a singer of the comic order. 



She was educated in a convent. The virtuous im- 



resting, her gestures graceful, and her person elegant 
It has been reported that she does not sing in tunej hat 
it is an undeniable .fact, vouched by the first musicians, 
that she possesses a most accurate ear. Eveiy vocal 
performer occasionally emits a false sound in conse- 
quence of some temporary oiganic cause. 

Catalani’s easy and clear articulation are particularly 
striking, her tones are full and liquid. Her cadences 
are appropriate and masterly. She has a practice of 
rapidly descending in half notes, which has excited ad- 
miration chiefly by its entire novelty. The deamcM 
and rapidity displayed by her in chromatic pasaages ex- 
cite astonishment \ and she combines mellowness with 
distinctness, a high qualification, which Mara fiivt 
taught us to appreciate. In the coarse of summer 
1807, Madame Catalani visited the provincial theatics 
of England, and appeared likewise in Dublin, £dm- 
buTgb, and Glasgow. Her total receipts for that year 
are said to have exceeded 15.0001. 

We have been somewhat particular in our account 
of musical affairs in our own country during the iSth 
century, as what would be most interesting to geoeial 
readers, and of which a well-informed gentleman would 
not wish to be ignorant. 'Die professor and coonoisMur 
will have recourse to disquisitions much more minuts 
than those of which our limits can be supposed to 
admit. 
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ELEMENTS OF MUSIC, 

Theoretical and Practical (c). 



PRELIMINARY DISCOURSE. 

MUSIC may be considered, either as an art, nrhich 
has for its object one of the greatest pleasures of which 
our senses (d) are susceptible ; or as a science, by which 
that art is reduced to principles. This is the double 
riew in which we mean to treat of music in this work, 
u It has been the case with music as with all the other 
arts invented by man ; some facts were at first discoveiv 
^ ed by accident ; soon afterwards reflection and observa- 
tn. tion investigated others : and from these facts, proper- 
Iv dbposed and united, philosophers were not slow in 
forming a body of science, which afterwards increased 
by degrees. 

The first theories of music were perhaps as ancient 
as the earliest age which we know to have been distin> 
gnisbed by philosophy, even as the age of Pythagoras ; 
nor does history leave us any room to doubt, that from 
the period when that philosopher taught, the ancients 
cultivated music, both as an art and as a science, with 
great assiduity. But there remains to us much uncer- 
tainty concerning the degree of perfection to which 
they brought it. Almost every question which has 
been proposed with respect to the music of the ancients 
has divided the learned ^ and probably may still conti- 
nue to divide them, for want of monuments sufficient in 
their number, and incontestable in their nature, from 
whence we might be enabled to exhibit testimonies and 
discoveries instead of suppositions and conjectures. In 



the preceding history we have stated a few facts respect- 
ing the nature of ancient music, and the inventors of 
the several musical instruments ^ but it were to be wish- 
ed, that, in order to elucidate, as much as possible, a 
point so momentous in the history of the sciences, some 
person of learning, equally skilled in the Greek lan- 
guage and in music, should exert himself to unite and The hu- 
discuss in the same work the most probable opinions 
established or proposed by the learned, upon a ®*>bject 
so difficult and curious. This philosophical history of in Utera- 
ancient music is a work which might highly embellish ture: 
the literature of our tiroes. 

In the mean time, till an author can be found suffi- 
ciently instructed in the arts and in history to under- 
take such a labour with success, we shall content our- 
selves with considering the present state of music, and 
limit our endeavours to the explication of those acces- 
sions which have accrued to the theory of music in these 
latter times. 

There are two departments in music, melody * 
harmony t. Melody is the art of arranging several ^ 
sounds in succession one to another in a manner agree- mon^. 
able to the ear ; harmony is the art of pleasing that or- 
gan by the union of several sounds which are heard at 
one and the same time. Melody has been known and 
felt tbrought all ages : perhaps the same cannot be af- 
firmed of harmony (e) j we know not whether the an- 
cients made any use of it or not, nor at what period it 
began to be practised. 

^ot but that the ancients certainly employed in their 

music 



(c) To deliver the elementary principles of music, theoretical and practical, in a manner which may prove at 
once entertaining and instructive, without protracting this article much beyond the limits prescribed in our plan, 
appears to us no easy task. We therefore hestitated for some time whether to try our own strength, or to follow 
some eminent author on the same subject. Of these the last seemed preferable. Amongst these authors, none 
appeared to us to have written any thing so fit for our purpose as M. d’Alembert, whose treatise on music is the 
roost methodical, perspicuous, concise, and elegant dissertation on that subject with which we are acquainted. As 
it was unknown to most English readers before a former edition of this work, it ought to have all the merit of an 
original. We have given a translation of it \ and in the notes, we have added, from the works of succeeding au- 
thors, and from our own observations, such explanations as appeared necessary, to adapt the work to the pre- 
sent day. 

(d) In this passage, and in the definitions of melody and harmony, our author seems to have adopted the vul- 
gar error, that the pT^nres of music terminate in corporeal sense. He would have pronounced it absurd to as- 
sert the same thing of painting. Yet if the former be no more than a mere pleasure of corporeal sense, the lat- 
ter must likewise be ranked in the same predicament. We acknowledge that corporeal sense is the vehicle of 
sound ; but it is plain from our immediate feelings, that the results of sound arranged according to the princi- 
ples of melody, or combined and disposed according to the laws of harmony, are the objects of a reflex or inter- 
nal sense. 

For a more satisfactoiy discussion of this matter, the reader may consult that elegant and judicious treati^ on 
Musical Expression by Mr Avison. In the mean time it may be necessary to add, that, in order to shun the 
appearance of affectation, we shall use the ordinary terms by which musical sensations, or the mediums by which 
they are conveyed, are ^^erally denominated. 

(e) Though no certainty can be obtained what the ancients understood of harmony, nor in what manner and 
in what period they practised it \ yet it is not without probability, that, both in speculation and practice, they 
were in possession of what we denominate counterpoint. Without supposing this, there are some passages in the 
Greek authors which can admit of 00 satisfactory interpretation. See the Origin and Progress of Language^ vol. ii. 

Besides, 



Digitized by v^ooQle 




S €>4 



MUSIC. 



Ekadi 



tlAIJ 

Diuroane. 



f^nmgn- 



Prtlimi- music those cliords which were most perfect andsimple} 
such as the octave, the fifth, mod the third ; but it 
seems doubtful whether thejr l^w any of the other coa- 
-- - 9r not, or even WMtbef in practice they could 

deduce the same adTnntages fran the simple chords 
which were known to them, that have afterwards ac- 
cmed from experience and combinations. 

if that baraony whiek we nowr practise owes its mi- 
gin to the experkace aad reflectiim of tbe modems, 
there ia the highest probabilky that the first essays o£ 
this art, as of all the othei^ were feeble, aad tbe pr^ 
giwis of iis efibets alaioit in^eroeptible : aad that, in 
tbe cearse of tsmei, iaiproviag by. sawU gradations 
the successive labours, ef several gensases haye elevated 
k tn that degree of perfection ia adikh at present we 
lad it. 

The odriB The first inventor of harmony escapes our iavestiga^ 
of aru U- 1^^ ^ causes which leave us tgnorant ef 

those who first invented each particulaa science j be- 
pro- cause tbe original inventors could only advance one step, 
a socceediag discoverer afterwards made a more sensible 
improvement, and* the first inqperfect essays in ev^kind 
were lost in the ampe extcDsiae and striking views to 
which they led. Tbos. the aats which we now enjoy, 
are fiw the most pari far from being doe to any particu- 
lar man, or to any nation exclusively : they are produ- 
ced by tlw naiud andi successive endeavours of man- 
kind } they are the results of such contiaued and united 
refles^ions, as have been formed by all men at all pe- 
riods aadin ali natioas. 

It imglitv However, he wished, that after having aa- 
oeMain^ wkb as much accuracy as passible, the state 
ef aucienl rousto by the small number of Greek authora 
which remain te ns, the saom application were imme- 
diately directed to investigate tl^ first incontestable 
traces of harmony which appear ia the sncceediog ages, 
and to pursue those traces, ^m period to period. The 
products of these researches would doubtless be very im- 
perfect, because tbe books and monumeuts of tbe mid- 
dle ages are by far too few to enlighten that gloomy 
and barbarous era } yet these discoveriea would still bn 
precious tea pbiloso^r, wbo delights to observe the 
human mind in the gradual evolution of its powers, 
and the progress of its attainments. 

The first compostikms upon the laws of harmony 
which we know, are of no higher antiquity than two 
nony re- ages prior to nnr own ^ and they were followed by many 
others. Bnt^none ef these essays was capable of satkr* 
fring tbe mind concerning ihe principles of harmony : 
they confined tbemselves almost entirely to tbe single 
oeeupation of coUoetii^ rulea, without endeavooring to 
account for them^; nri^r had their analogies one with 
another, nor tbetr common sourer, been perceived;^ 
a blind and unenlightened experience was tbe only 
compass by which tlk artist conld direct and regelate 
Ills course^ 



Delinea- 
tions of the 



cent aad 
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M. Rameau was the first who began to transfuse fight 
and order throngh this chaos. In tbe different tono m 
prodneed by tbe same sore sonorous body, he found tbe 
most probable original harmony, and the cause of thit|^ 
pleasure which we receive from it. His principle 
unfolded, and showed how tbe different pbenomeni ofedw 
music were produced by it : he reduced all tbe oooso-‘f 7 n 
nances to a small number of simple and fundaineDtal^l^ 
chords, of which the others are only combinations otm 
various airangements. He has, in short, been able to 
discover, and render sensible to others, tbe mutual de- 
pendence between melody and harmony. 

Though tbe.se different topics may contained in theTUs 
writings of this celebrated artist, and in these writings 
may be understood by pbiJosopbers wbo are likewise^* 
adepts in tbe art of music ^ still, however, such musictaos^ 
at were not philosophers, and such philosophers as wcRag^ 
not musiciaus, have long desired to see tbean objeeb 
brought more within tbe reach of their capacity. Such 
is the iatention of the present treatise } in which ve 
claim DO other merit that of having develops, 
elocidated, and perhaps in some respects improved, the 
ideas of another (f). 

The first edition of this essay, published in I75a,fate 
having been favourably received, we have endeavoo^^ 
to render this more perfect. Tbe detail which is dwibC^^ 
to be given of my labour, will present the reader with^ 
a general idea the princi^e of M. Rameau, of tktkv 
consequences dednord from it, of the manner ia wbkkgoq 
I have disposed this principle and its ceiwe%Meiices ; in 
short, of what is still wanting, and might be advaate 
geous to the theory of this deTight&l act ; of what ^ 
remains &r the learned to contribute towands the per* 
fection of this theory^ of tbe rocks and quickssads 
which they ought to avoid ia this reeearcb, ami 
which could seirve noother purpose than to retard then 

£very sonorous body, besides its jnrincipal teUDd^an 
likewise exhibits to tbe car tbe I2tb and 17th majerriic 
of that sound. This multiplicity of different yet coe-^ 
cordant sounds, known £or a consklerable time, oonsti- 
lutes the baris of the whole theory of M. Rameau, mi 
the fiNindation upon which he builds the white super* 
structure ef a musical system*. Ia these oue eiemenistsa 
may bo. seen, bow from this experiment oae bm^ de-te. 
du^ by an easy opesatiou of reason, the chief pokts^ 
of melody and hanuoay; the perkett choid, as weli[^ 
major as minor; the two t tetraohorda employed kaa-^ 
cknt musk ; the fonaation of our diatenk || scale ; tbe^SK 
different values ^ which tlie same sound may havek^^ 
that scale, according to Uie turn which is given to tbe^ 
bass ^ •f the akeraikns * which we observe in tbat^ 
scale, and tbe reason why the^ are totally impexoepte«Su 
ble to tbe ear ; the rdes peculiar to the mode t mejir;*^ 
tbe diffBoulty in % intenatioo of fiieming tfaoee tooea If 
succession; the reason whylwoperkcl chords aro pro ^ 

scribed; Sed 



Besides, we can discover some vestiges of harmony, however rude and imperketi in the history of the Ghlbie 
ages, and amongst tbe most barbarous people. This they could not have derived from more enltivalied couiKrics, 
because it appears to be incorporated with their national musk. The most rational account, tberofore, whkbcu 
be given, seems to be, that it was conveyed in a mechankal or traditionary manner through the Roman provkces 
from a more remote period of aatiquity. 

(r) See M. RbmeauV letter upon this subject, Metx. deMat\ 1752. 
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^ ji- scribed in immediate sncecsslon in the diatonic order j 
*jr the origin of the minor mode, its subordination to the 
mode major, and its variations j the use of discord } j 
' ^ the causes of such effects as arc produced by different 
kinds of music, whether diatonic, chromatic*, or cn- 
' luro harmonic + 5 the principles and laws of tem[>cnin)ent J. 
la this discourse wc can only point out those different 
^ objects, the subsequent essay being designed to explain 
.^ 'faw-^hem with the minuteness and precision which they re- 
st. quire. 

One end which we have proposed in this treatise, 

^ was not only to elucidate, but to simplify the dicove- 
' lies of M. llameau. — For instance, besides the funda- 

mental experiment mentioned above, that celebrated 
musician, to facilitate the explication of certain phe- 
^ nomena, had recourse to another experiment j that 
which sbow.s that a sonorous body struck and put in 
** vibration, forces its I2tli and 17th major in descending 
^ to divide themselves and produce a tremulous sound. 
The chief use wiiich M. Rameau made of this second 
experiment was to investigate the origin of the minor 
mode, and to account fur some other rules established 
in harmony ^ but we have found means to deduce from 
the first experiment alone the formation of the minor 
mode, and, besides, to disengage that formation from all 
questions foreign to it. 

In some other points also ; (as, the origin of the 
chord of the sub-dominant *, and the explication of the 
seventh in certain cases) it is imagined that we have 
** simplified, and perhaps in some measure extended the 
principles of the celebrated artist. 

We have likewise banished every consideration of 
geometrical, arithmetical, and harmonical proportions 
and progressions, wliich have been sought in the mix- 
ture and protraction of tones produced by a sonorous 
body ; persuaded as we are, that M. Rameau was under 
no necessity of paying the least regard to these propor- 
" ‘ tioDs, which we believe to be not only useless, but even, 
if we may venture to say so, fallacious when applied to 
the theory of music. In short, though the relations 
produced by the octave, the fifth, and the third, &c. 
^ were quite different from what they are *, though in 
* these chords wc should neither remark any progression 
nor an^ law > though they should he incommensurable 
‘ one with another^ the protracted tone of the sono- 
lons body, and the multiplied sounds which result 
from U, are a sufficient foundation for the whole har- 
monic system. 

ical But though this work is intended to explain the 
IS theory of music, and to reduce it to a system more 
^ complete and more luminous than has hitherto been 
^ done, we ought to caution our readers against misap- 
of prehension either of the nature of our subject or of the 
»ti- purpose of our endeavours. 

We must not here look for thatstriking evidence which 
is peculiar to geometrical discoveries alone, and which 
can he so rarely obtained in these mixed disquisitions, 
where natural philosophy is likewise concerned. Into 
the theory of musical phenomena there must always en- 
ter a particular kind of metaphysics, which these phe- 
nomena implicitly take for granted, and which brings 
along with it its natural otecurity. In this subject, 
therefore, it would be in vain to expect what is called 
demonstration : it is much to have reduced the principal 
facts to a consistent and connected system > to have de- 
Voi. XIV. Part II. t 
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duced them from one sliupte experiment j and to have ru’imi.. 
cstabli.shed upon this foundation the most common and n .iy 
essential rules of the musical art. But if the intimate D.scoul.^'^ 
and unalterable conviction which can only be produced 
by the strongest evidence is not Iiere to be required, 
we must also doubt whether a clearer elucidation of our 
subject he possible. 

After this declai*atIon,^It will not excite surprise, 
that, amongst the facts deduced from our fundamental 
expeiiinent, some should immediately appear to depend 
upon that experiment, and others to result from it in a 
way more remote and less direct. In disquisitions of 
natural philosophy, where we are scarcely alloived to 
use any other arguments than those which arise from 
analogy or congruity, it is natural that the analogy 
should he sometimes more and sometimes less sensible ^ 
and we will venture to pronounce that mind very uu- 
philosopliical, which cannot recognise and distinguisli 
this gradation and the different circumstances on 
which it proceeds. It is not even surpi*ising, that, in a 
subject where analogy alone can take place, this conduc- 
tress should desert us all at once In our attempts to ac- 
count for certain phenomena. This likewise happens 
in the subject which we now treat \ nor do we conceal 
the fact, however mortifying, that there are certain 
points (though their number be hut small) which ap- 
pear still in some degree unaccountable from cur prin- 
ciple. Such, for instance, is the procedure of the dia- 
tonic scale of the minor mode in descending, the for- 
mation of the chord commonly termed the sixth rc- 
dundaat t or superjUiouSy and some other facts of less f See Re^ 
impoitance, for which as yet we can scarcely offer anyd*«*^^*^ 
satisfactory account except from experience alone. 

Thus, though the greatest number of the pheno- 
mena of music appear to be deducible in a simple and 
easy manner from the protracted tone of sonorous bo^ 
dies, it ought not perhaps with too much temerity to 
be affirmed as yet that this mixed and protracted tone 
is di^monstrativdy the only original principle of harmo- 
ny. But in the mean time it would not be less unjust Ramcau*i 
to reject this principle, because certain phenomena ap- primary 
pear to be deduced from it with less success than otheis. 

It is only necessary to conclude from this, cither 
by future scrutinies means may be, found for reducing counted for 
these phenomena to this principle ; or that harmony all the phe- 
has perhaps some other unknown principle, more gc- noinenavf 
neral than that which results from the protracted and p”*jf 
compounded tone of sonorous bodies, and of which this other 
is only a branch \ or, lastly, that we ought not perliaps may he 
to attempt the reduction of the whole science of music 
to one and the same principle ^ which, liowevcr, is 
the natural effect of an impatience so frequent oven 
among philosophers themselves, which induces them to 
take a part for the whole, and to judge of objects in 
their fuU extent by the greatest number of their appear- 
ances. 

In those sciences which are called physico-mathanatU 
cal (and amongst this number perhaps the science of 
sotinds may be placed), there are some phenomena 
which depend only upon one single principle and one 
single experiment : there are others which necessarily 
suppose a greater number both of experiments and 
principles, whose combination is indispensable In form- 
ing an exact and complete system *, and music perhaps 
is in tbU last c^. It is for this reason, that whilst 
3 S wo 
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Prelimi- bestow on M. Rameau all due praise, we should 
nary not at the same time neglect to stimulate the learned 
piijourse. Jn their endeavours to carry them still to higher de- 
’ grees of perfection, by adding, if it is possible, such 
improvements as may be wanting to consummate the 
science. 

Whatever the result of their efforts may he, the re- 
putation of this intelligent artist has nothing to fear : 
he will still have the advantage of being the first who 
rendered music a science worthy of philosophical atten- 
tion j of having made the practice of it more simple 
and easy ^ and of having taught musicians to employ 
in this subject the light of reason and analogy. 

We would the more willingly persuade those who 
are skilled in theory and eminent in practice to extend 
and improve the views of him who before them pur- 
sued and pointed out the career, because many amongst 
them have already made laudable attempts, and have 
even been in some measure successful in diffusing new 
Tartini’s light through the theory of this enchanting art. Jt 
e*pcn- view that the celebrated Tartini has pre- 

meiits. sented us in 1754 with a treatise of harmony, founded 
on a pnnciple different from that of M. Rameau. This 
principle is the result of a most beautiful experi- 
ment (g). If at once two different sounds are produ- 
ced from two instruments of the same kind, these two 
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sounds generate* a third different from both the PkIm, 
others. We have inserted in the Encyclopidu^ under lun 
the article Fundamtnta!^ a detail of this experimental 
cording to M. Martinrj and we owe to tlie pubb'c an 
information, of w'hich in composing this article we were,^ 
ignorant: M. Romieu, a member of the Royal Socie-ludisc«- 
ly at Montpelier, had presented to that society in 
year 1753, before the work of M. Tartini had 

ed, a memorial printed the same year, and where may 
he found the same experiment displayed at full length. 

In relating this fact, which it was necessary for ua to 

do, it is by no means our intention to detract in any 
degree from the reputation of M. Tartini ; we arc 
persuaded that he ow'es this discovery to his own re- 
searches alone : but we think ourselves obliged in ho- 
nour to give public testimony in favour of him who 
was the first in exhibiting this discovery. 

But whatever be the case, it is in this experiment 
that M. Tartini attempts to find the origin of har- 
mony : his book, however, is written in a manner so 
obscure, that it is impossible for us to form any judge- 
ment of it •, and we are told that others distinguished 
for their knowledge of the science are of the same opi- 
nion. It were to he wished that the author would 
engage some man of letters, equally practised in music 
and skilled in the art of writing, to unfold these ideas 

which 
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(c) Had the utility of the preliminary discourse In which we are now engaged been less important and ob- 
vious than it really is, we should not have given ourselves the trouble of translating, or our readers that of 
perusing it. But it must be evident to eveiy one, that the cautions here ^ven, and the advices offered, are no 
less applicable to students than to authors. The first question here decided is. Whether pure mathematics can he 
successfully applied to the theory of music ? The author is justly of a contrary opinion. It may certainly be 
doubted with great justice, whether the solid contents of sonorous bodies, and their degrees of cohesion or 
elasticity, can be ascertained with soflicient accuracy to render them the subjects of musical speculation, and to 
determine their effects with such precision as may render the conclusions deduced from them geometrically true. 
It is admitted, that sound is a secondary quality of matter, and that secondary qualities have no obvious con- 
nexion which we can trace with the sensations produced by them. Experience, therefore, and not speculation, 
is the grand criterion of musical phenomena. For the effects of geometry in illustrating the theory of music (if 
any will still be so credulous as to pay them much attention), the English reader may consult Smithes Harmonics, 
Malcolm’s Dissertation on Music, and Fleydel’s Treatise on the same subject inserted in a former edition of this 
work. Our author next treats of the famous discovery made by Signor Tartini, of which the reader may accept 
the following compendious account. 

If two sounds be produced at the same time properly tuned and with due force, from their conjunettoo a 
third sound is generated, so much more distinctly to be perceived by delicate ears as the relation between the 
generating sounds is more simple j yet from this rule we must except the unison and octave. From the fifth 
is produced a sound unison with its lowest generator j from the fourth, one which is an octave lower than the 
highest of its generators ; from the third major, one which is an octave lower than its lowest j and from the 
sixth minor (whose highest note forms an octave with the lowest in the third formerly mentioned) will be pro- 
duced a sound lower by u double octave than the highest of the lesser sixth 5 from the third minor, one which 
is double the distance of a greater third from its lowest j but from the sixth major (whose highest note makes 
an octave to the lowest in the third minor) will be produced a sound only lower by double the quantitj of a 
greater third than the highest ; from the second major, a sound lower by a double octave than the lowest \ 
from a second minor, a sound lower by triple the quantity of a third major than the highest \ from the interval 
of a diatonic or greater semitone, a sound lower by a triple octave than the highest \ from that of a minor or 
chromatic semitone, a sound lower by the quantity of a fifth four times multiplied than the lowest, &c. &c- 
But that these musical phenomena may be tried by experiments proper to ascertain them, two hautboys tuned 
with scrupulous exactness must be procured, whilst the musicians are placed at the distance of some paces 00c 
from the other, and the hearers in the middle. The violin will likewise give the same chords, but they will be 
less distinctly perceived, and the experiment more fallacious, because tbe^ vibrations of other strings may be wp* 
posed to enter into it. 

If our English reader should be curious to examine these experiments and the deductions made from them nr 
the theory of music, he will find them clearly explained and IHustrated in a treatise called Principles and Pnteer 

Harmenp, priuted at London in the yeap 1771 . 
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*relnni- communipatccl tvith sufficient perspi- 

nai7 cuitv, an<l from whence the art might perhaps derive 
iscoDrse. considerable advantage if they were placed in a proper 
tight. Of tilts we arc so much the more persuaded, 
(hat even though this experiment should not be regard- 
ed by others in the same view with M. Tartini as the 
foundation of the musical art, it is nevertheless extreme- 
ly probable that one might use it with the greatest ad- 
vantage to enlighten and facilitate the practice of har- 
mony. 

In exhorting philosophers and artists to make new 
attempts for the advancement of the theory of music, we 
ought at the same time to caution them against mistak- 
ing the real end of their researches. Experience is the 
only foundation upon which they can proceed j it is 
alone by the observation of facts, by bringing them to- 
gether in one view, by showing their dependency upon 
one, if possible, or at least upon a very small number of 
primary facts, that they can reach the end to which 
they so ardently aspire, the important end of establish- 
ing a theory of music, at once great, complete and lu- 
minous. The enlightened philosopher will not attempt 
the explanation of facts, because he knows how little 
such explanations are to be relied on. To estimate 
them according to their proper value, it is only neces- 
etothe**^ to consider the attempts of natural philosophers 
iiionoi^bo have discovered the greatest skill in their science, 
cal to explain, for instance, the multiplicity of tones pro- 
®* duced by sonorous bodies. Some having remarked 
(what is by no means difficult to conclude) that the 
universal vibration of a musical string is a mixture of 
several partial vihrattons, infer that a sonorous body 
ought to produce a multiplicity of tones, as it really 
does. But why should this multiplied sound only ap- 
pear to contain three, and why these three preferable 
to others ? Otliers pretend that there are particles in 
the air, which, by their different degrees of tension, be- 
ing naturally susceptible of different oscillations, pro- 
duce the multiplicity of sound in question. But what 
do we know of all this ? And though it should even be 
graated, that there is such a diversity of tension in 
these aerial particles, bow should this diversity prevent 
them from heinc all of them confounded in their vibra- 
tions by the motions of a sonorous body ? What then 
should be the result when the vibrations arrive at oor 
ears, hot a confused and inappretiahie * noise, where 
t». one could not distinguish any particular sound ? 
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If philosophical musicians ought not to lose their Frelimi. 
time in searching for mechanical explications of the nary 
phenomena in music, explications which will always he 
fond vague and unsatisfactory j much less is it their 
province to exhaust their powers in vain attempts tocalconclu- 
rise above their sphere into a region still more remote sions less 
from the prospect of their faculties, and to lose them- adequate, 
selves in a labyrinth of metaphysical speculations upon 
the causes of that pleasure which we feci from harmo- 
ny. In vain would they accumulate hypothesis on hy- 
pothesis, to find a reason why some chords should -please 
us more than others. The futility of these suppositi- 
tious accounts must be obvious to every one who has 
the least penetration. Let us judge of the rest by the 
most probable which has till now been invented for 
that purpose. Some ascribe the different degrees of 
pleasure which we feel from chords, to the more or 
less frequent coincidence of vibrations ; others to the 
relations which these vibrations have among themselves 
as they are more or less simple. But why should this 
coincidence of vibrations, that is to say, their simul- 
taneous impulse on the same organs of sensation, and 
the accident of beginning frequently at the same time, 
prove so great a source of pleasure ? Upon what is 
this gratuitous supposition founded ? And though it 
should he granted, would it not follow, that the same 
chord should successively and rapidly affect us with 
contrary sensations, since the vibrations are alternate- 
ly coincident and discrepant P On the other hand« 
how should the ear he so sensible to the simplicity 
of relations, whilst for the most part these relations 
are entirely unknown to ^ him whose organs are not- 
withstanding sensibly affected with the charms of a- 
giTeahlc music ? We may conceive without difficulty 
how the eye judges of relations ^ but bow does the ear 
form similar judgments ? Besides, why should certain 
chords which are extremely pleasing in themselves, 
such as the fifth, lose almost nothing of the pleasure 
which they give us, when they are altered, and of 
consequence when the simplicity of their relations are 
destroyed ; whilst other chords, which arc likewise ex- 
tremely agreeable, such as the third, become harsh al- 
most by the smallest alteration ; nay, whilst the most 
perfect and the most agreeable of all chords, the 
octave, cannot suffer the most inconsiderable change ? 

Let us in sincerity confess our ignorance concerning 
the genuine causes of these effects (h). The meta- 
3 S 2 physical 



(h) We have as great an aversion as our author to the explication of musical phenomena from mechanical 
principles ; yet we fear the following observations, deduced from irresistible and universal experience, evidently 
show that the latter necessarily depend on the former. It is, for instance, universally allowed, that dissonances 
grate, and concords please a mnsical ear: It is likewise no less unanimously agreed, that in proportion as a 
chord is perfect, the pleasure is increased ; now the ptTfection of a chord consists in the regularity and fre- 
quency of coincident oFciilations between two sonorous bodies impelled to vibrate : thus the third is a chord 
less perfect than the fifth, and the fifth than the octave^ Of all these consonances, therefore, the octave is most 
pleasing to the car > the fifth next, and the third last. In absolute discords, the vibrations are never coin- 
cident, and of consequence a perpetual pulsation or jarring is recognised between the protracted sounds, which 
exceedingly hurts the ear ^ but in proportion as the vibrations coincide, those pulsations are superseded, and 
a kindred fornted betwixt thi- two continued sounds, which delights even the corporeal sense : that relation, 
therefore, wilhoiit recognixing the aptitudes which produce it, must be the obvious cause of the pleasure which 
chords give to tiie ear. What we mean by c;>inciibMit vibrations is, that while one sonorous body perfopras 
a given number of vibrations, another performs a ii f)< i t nt number in the same time ; so that the vibrations 
•cf the quickest must sonislimes be simultaneous wjih those of the slowest, as will plainly appear from the 
I following 
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Preliml- pliyaical conjectures concerning the acoustic organs 
nary arc probably in the same predicament ivith those 
Discourse. are formed concerning the organs of vision, 

if one may speak to, in which philosophers have 
even till now made such inconsiderable progress, and 
in all likelihood will not be surpassed by their suc- 
cessors. 

Since the theory of music, even to those who con- 
fine themselves within its limits, implies questions from 
which every wise musician will abstain y with much 
greater reason should they avoid idle excursions beyond 
the boundaries of that theory, und endeavours to inves- 
tigate between music and the other sciences chimerical 
relations which have no foundation in nature. The 
singular opinions advanced upon this subject by some 
even of the most celebrated musicians, deserve not to 
be rescued from oblivion, nor refuted ^ and ought only 
to be regarded as a new proof how far men of genius 
may err, when they engage in subjects of which they 
are ignorant. 

The rules which we have attempted to establish con- 
cerning the track to be followed in the theory of the 
musical art, may suffice to show our readers the end 
which we have proposed, and which we have endea- 
voured to attain in this Work. We have here (we 
. repeat it), nothing to do with the mechanical prin- 
ciples of protracted and ^harmonic tones produced by 
sonorous bodies ^ principles which have hitherto been and 
perhaps may yet be long explored in vain : we have less 
to do with the metaphysical causes of the sensations im- 
pressed on the mind by harmony; causes which arc still 
less discovered, and which, according to all appearances, 
will remain latent in perpetual obscurity. We are 
alone concerned to show bow tlie principal laws of har- 
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mony may be deduced firom one single experiment; 
for which, if we may speak so, preceding artists have ury 
been under the necessity of groping in the dark. .l^bcwne. 
With an intention to render this work as generally "" 
useful as possible, we have endeavoured to adapt it to 
the capacity even of those who are absolutely uninstruct- 
ed in music. To accomplish this design, it appeared 
necessary to pursue the following plan. 

To begin with a short introduction, in which aiepiiB^tk 
defined the technical terms most frequently used in thistreatw. 
art ; such as c/iord^ harmony^ key ^ thirdjyih^octau^^t* 
Afterwards to enter into the theory of barmdoy, 
which is explained according to M. Rameau, with all 
possible perspicuity. This is the subject of the Fint 
Part ; which, as well as the introduction, presupposes 
no other knowledge of music than that of the names of 
the notes, C, D, £, F, G, A, B, which all the world 
knows (i). 

The theory of harmony requires some arithmetical 
calculations, necessary for comparing sounds one with 
another. These calculations are short, simple, and maj 
be comprehended by every one ; they demand no 
operation but what is explained, and which every 
school-boy may perform. Yet, that even the trouble of 
this may be spared to such as are not disposed to take it, 
these calculations are not inserted in the text, but in the 
notes, which the reader may omit, if he can take for 
granted the propositions contained in the text which 
will be found proved in tlie notes. 

These calculations we have not endeavoured to mul- 
tiply ; we could even have wished to suppress them, if 
It had been possible : so much did it appear to us to be 
apprehended that our readers might be misled upon 
this subject, and might either believe, or 'suspect us of 

believing, 



following deduction: Between the extremes of a third, the vibrations of the highest are as 5 to 4 of the 

lowest; those of the fifth as 3 to 2; those of the octave as 2 to i. Thus it is obvious, that in proportion to 
the frequent coincidence of periodical vibrations, the compound sensation Is more agreeable to the ear. Now, 
to inquire why that or^an should be rather pleased with these tlian with the pulsation and tremulous modon 
of encountering vibrations which can never coalesce, would he to ask why the touch is rather pleased with 
polished than rough surfaces ; or why the eye Is rather pleased with the waving line of Hogarth than with 
sharp angles and abrupt or irregular prominences ? No alteration of which any chord is sosceptible will buit 
the ear unless it should violate or destroy the regular and periodical coincidence of vibrations. 'When altera- 
tions can he made without this disagree^le effect, they form a pleasing diversity ; but still this fact corro- 
borates our argument, that in proportion as any chord is perfect, it is impatient of the smallest altenitioo ; 
for this reason, even in temperament, the octave endures no alteration at all, and the fifth as little as 
possible. 

(i.) In our former editions, tbe French syllabic names of the notes rc, mt^fa, «o/, la^si^ were retained, as be- 
ing thought to conviiy tbe idea of the relative sounds more distinctly than the seven letters used in Britain. It is no 
doubt true, that by constantly using the syllables, and considering each as representing one certain sound io the 
scale, a singer will in time associate the idea of each sound with its proper syllable, so that he wrill habitually 
give ut the sound of the first or fundamental note, re that of a second, mi of a third, &c. hut this requires a long 
time, and much application : and is, besides, useless in modulatvm or changes of the key, and in all instrumental 
music. Teachers of sol-facing as it is called, or singing by the syllables, in Britain, have long discarded, (if they 
ever used), tbe syllables ut^ re^ and siv and the prevalent, and we think, the sounder opinion is now, that a scholar 
will, by attending to the sounds themselves rather than to their names, soon learn their distinct characters aiMi 
relations to the key, and to each other, and be able of course to assign to each its proper degree in tbe soik 
which he employs for the time, by whatever name tbe note representing that degree may be geueftlly 
known. See ItolderCs Essay towards a Rational System qfMusicj Parti, chap. i. $32, 33. 

"We have therefore, in our present edition, preferred to the French ^llables the British nomenclature hy tbe 
letter C, D, £, F, G, A, B, as being more simple, more familiar to British musicians, and equally applkabk 
Io instrumenUl as to vocal music. 
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believing, all this arithmetic necessary to form an artist, 
nary Calculations may indeed facilitate the understanding of 
«oane. certain points in the theory, as of the relations between 
the different notes in the gammut and of the tempera- 
ment *, but the calculations necessary for treating of 
these points are so simple, and of so little importance, 
that nothing can require a less ostentatious display. 
Let us not imitate those musicians, who believing them* 
Delves geometers, or those geometers who, believing 
themselves musicians, 611 their writings with Egures 
upon hgurcs ^ imagining, perhaps, that this apparatus 
is necessary to the art. The propensity of adorning 
their works with a false air of science, can only impose 
upon ignorance, and render their treatises more obscure 
and less instructive. 

This abuse of geometry in music may he condemned 
^"^^with so moch more reason, that in this subject the 
foundations of those calculations are in some manner 
0 sea- hypothetical, and can never arise to a degree of ccr- 
tainty above hypothesis. The relation of the octave as 
I to 2 , that of the 6fth as 2 to 3, that of the third 
'major as 4 to 5, &c. are not perhaps the gennine re- 
lations established in nature ^ but only relations which 
approach them, and such as experience can discover. 
For are the results of experience any tiling more but 
mere approaches to truth ? 

But happily these approximated relations are suffi- 
cient, though they should not be exactly agreeable to 
truth, for giving a satisfactory account of those phe- 
nomena which depend on the relations of sound ^ as 
in the difference between the notes in the gammut, of 
the alterations necessary In the 6fth and third, of the 
different manner in which instruments are tuned, and 
other facts of the same kind. If the relations of the 
octave, of the 6fth and of the third, are not exactly 
such as we have supposed them, at least no experiments 
can prove that they are not so \ and since these rela- 
tions are sIgniBed by a simple expression, since they are 
besides sufficient for all the purposes of theory, it would 
be useless, and contrary to sound philosophy, to invent 
other relations in order to form the basis of any system 
of music less easy and simple than that which we have 
delineated in this treatise. . 

The second part contains the roost essential rules of 
composition*, or in other words the practice of har- 
mony. These rules are founded on the principles laid 
down in the first part ; yet those who wish to understand 
no more than is necessary for practice, without explor- 
ing the reasons why such practical rules are necessary, 
may limit the objects of their study to the introduction 
and the second part. They who have read the first part^ 
will find at every rule contained in the second^ a refer- 
ence to that passage in the first where the reasons for 
establishing that rule are given. 

That we may not present at once too great a nnm- 
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her of objects and precepts, we have transferred to the Preltmi- 
notes in the second part several rules and observations nury 
which arc less frequently put in practice, which perhaps Discourse. 
it may be proper to omit till the treatise is read a 
cond time, when the reader is well acquainted with tbeon account 
essential and fundamental rules explained in it. of their 

This second part presupposes, no more than the first, Intricacj!^ 
any habit of singing, nor even any knowledge of 
it only requires that one should know, not even the in- 
tonation, but merely the position of the notes in the 
cleff F on the fourth line, and that of G upon the se- 
cond : and even this knowledge may be acquired front 
the work itself ^ for in the beginning of the second part 
we explain the position of the clefis and of the notes. 

Nothing is necessary but to render it a little familiar^ 
and any difficulty in it will disappear. 

It would be wrong to expect here all the rules of AH the 
composition, and especially those which direct the vales of 
composition of music in several parts, and which, 
less severe and indispensable, may be chiefly acquired 
by practice, by studying the most approved models, in an cle- 
by the assistance of a proper master, but above all bymenury 
the cultivation of the ear and of the taste. ITiis trea-®^*®^- 
tise is properly nothing else, if the expression may be 
allowed, but the rudiments of music, intended for ex- 
plaining to beginners the fundamental principles, not 
the practical detail of composition. Those who wish to ' 
enter more deeply into this detail, will cither find it in 
M. Bameau^s treatise of harmony, or in the code of 
music which he published more lately (k), or lastly in 
the explication of the theory and practice of music by 
M. Bethizi (l) ; this last book appears to us clear and 
methodical (m). 

Is it necessary to add, that in order to compose ^atarc the 
music in a proper taste, it is by no means enough to essential 
have familiarized with much application the principles m^^ress of 
explained in this treatise ? Here can only be learned 
the mechanism of the art ^ it is the province of nature 
alone to accomplish the rest. Without her assistance, it 
is no more possible to compose agreeable music by ha- 
ving read these elements, than to write verses in a pro- 
per manner with the Dictionary of Biclielct. In one 
word, it is the elements of music alone, and not the 
principles of genius, that the reader may expect to find 
in this treatise. 



DEFINITIONS. 

I. WTiat is meant by Melody^ by Chords by Harmony^ 
by Interval. 

1. Melody is a series of sounds which succeed one toMdodj, 

another in a manner agreeable to the ear» what. 

2. A Chord is a combination of several sounds heard Chord and 
together^ and Harmony is properly a series of chords harmony, 
of which the succession pleases the ear. A single chord 

is 



(k) From my general recommendation of this code, I except the reflections on the principle of sound which 
are at the end, and which I should not advise any one to read. 

(r.) Printed at Paris by Lambert in the year 1754. 

(m) In addition to the works mentioned in the text, we recommend to our readers, Holden^s Essay, Glasgow 
1770, £din. 1B05 *, Kollmann's Essay on Musical Harmony, 1796 \ his Essay ou Musical Composition, fol. 1799 ' 
SMeLd’a Introduction, 1800 5 and Dr Callcott’s Musical Grammar, 1806. 
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Definitions w likewise sometimes called harmony^ to signify the coa- 
lescence of the sounds which form the chord, and the 
sensation produced in the car by tliat coalescence. We 
shall occasionally use the word harmony in this iast 
sense, but in such a manner as never to leave our mean- 
• Q f ambiguous. 

Inter- Interval^ in melody and harmony, is the .di- 

stance, or difference in pitch, between one sound, and 
another higher or lower than it. 

4. That we may learn to distinguish the intervals, 
and the manner of perceiving them, let us take the 
ordinary scale C, X), E, F, G, A, B, c, which every 
person whose ear or voice is not extremely false natural- 
ly modulates. The following observations will occur 
to us in singing this scale. 

Accoant of sound 1 ) is higher or sharper than the sound 

the simple sound £ higher than the sound D, the sound 

intervals. F higher than the sound E, &c. and so through the 
whole octave \ so that the interval, or tbe distance 
from the sound C to tbe sound D, is less than tbe 
interval or distance between the sound C and tbe 
sound E, the interval from C to F is less than that 
between C and F, &c. and in short that the interval 
from the first to the second C is the greatest of alk— 
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To distinguish tbe first from the second C, we baveDeiiut^ 
marked tlie last with a small letter (n). 

5. In general, the interval between two sounds 
proportionably greater, as one of these sounds is high-JJJJ|J^ 
er or lower with relation to the other : but it is neces- ^ 
sary to observe, that two sounds may be equally bighf^ist or 
or low, though unequal in their force. The string of *^**‘®^ 
a violin touched with a bow produces always a sooiid^^^ 
equally high, whether strongly or faintly struck j tbe 
sound will only have a greater or lesser degree of 
strength. It is the same with vocal modulation ^ let 

any one form a sound by gradually swelling the voice, 
tbe sound may be perceived to increase in force, whilst 
it continues always equally low or equally high. 

6. We must likewise observe concerning tbe scale, Bet«n 
that the intervals between C and D, between D andt«w»< 
E, between F and G, between G and A, between 

and £, are equal, or at least nearly equal y and that 
the intervals between £ and F, and between B and C, 
are likewise equal among themselves, but consist almost 
only of half the former. This fact is known and re- 
cognised by every one : live reason for it shall be given 
in the sequel ^ in the mean time every one may ascer- 
tain its reality by the assistance of an experiment (o.) 

7. It 



(k) We shall afterwards find that three different series of the seven letters are used, which vye have distiogiii^ 
ed by capitals, small Roman, and Italic characters. When the notes represented by small Roman characters oc- 
cur in this treatise we shall, merely to distinguish them from tbe typography of the text, place them in inverted 
commas, thus *c’, ‘d’, &c. 

(o) This experiment may be easily tried. Lei any one sing the scale C, D, E, F, G, A, B *c’, it will be 
immediately observed without difficulty, that the last four notes of the octave G, A, B, V, are quite similar to 
the first C, D, £, F *, insomuch, that if, after having sung this scale, one would choose to repeat it, beginolng 
with C in the same tone which was occupied 1^ G in the former scale, the note D of the last scale would have 

the same sound with tbe note A hi the first, the E with the B, and the F with the ‘c’. 

Whence it follows, that the interval between C and D, is the same as between G and A j between D and F, 

as between A and B, and E and F, as between B and ‘c’. ^ 

From D to E, from F to G, there is the same interval as from C to D. To be convinced of this, we net?d 
only sing the scale once more ; then sing it again, beginning with C, in this last scale, in tbe same tone which 
was given to D in the first ; and it will be perceived, that tbe D in the second scale will have tbe same sound, 
at least as far as the car can discover, with tbe £ in tbe former scale ^ whence it follows, that tbe difierence be- 
tween D and £ is, at least as far as the ear can perceive, equal ta that between C and D. It will also be 
found, that tbe interval between F and G is, so far as our sense can determine, tbe same with that between C 
and D. 

This experiment may perhaps be tried with some difficulty by those who are not inured to form the notes 
and change the key ; but such may very easily perform it by the assistance of a harpsichord, by means of which 
the performer will be saved the trouble of retaining the sounds in one intonation whilst be performs another. In 
touching upon this harpsichord the keys G, A, B, and in performing with tbe voice at the same time 
C, D, £, F, in such a manner that the same sound may be given to C in the voice with that of the key G 
in the harpsichord, it will be found that D in tbe vocal intonation shall be tbe same with A upon tbe harpsi- 
chord, &c. 

It will be found likewise by the same harpsichord, that if one should siug the scale beginning with C in the 
same tone with £ on the instrument, the D, which ought to have followed C, will be higher by ao extremclT 
perceptible degree than the F which follows £ : thus it may be concluded, that the interval between £ and 
F is less than between C and D ; and if one would rise from F to another sound which is at the same disunce 
from F, as F from £, be would find, in the same manner, that tbe interval from £ to this new sound is almo^ 
the same as that between C and D. Tbe interval then from £ to F is nearly half of that between € and D. 

Since then, in the scale thus divided, q 

the first division is perfectly like the last ; and since the intervals between C and D, between D and E,xnd fe- 
tween F and G, are equal ; it follows, that the intervals between (i and A, and between A and B, are likewise 
equal to every one of the three intervals between C and D, between D and E, and between P and G ; and that 
the intervals between £ and F aud between B and ‘c’ are also equal, but that they only constitute one half of 
the others. 
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Third Biu 
jar, what 



Primtionfr 7* this reason that they have called the in« 

' terval from £ to F, and from B to C, a semitone ; 
whereas those between C and D, D and F and G, 
G and A, and A and B, are tones. 

• Plate The tone is likewise called a second major and the 
^CUV. a second iwwfor *f . 

f^ec/iitrr. descend or rise diatonically, is to descend or 

nU. rise from one sound to another by the interval of a 
lone or of a semitone, or in general by seconds, whether 
major or minor j as from D to C, or from C to D, 
from F to £, or from E to F. 

II. The terms hy which the different Intervals of the 
Scale are denominated^ 

\ 

Third mi- 9. An interval composed of a tone and a semitone, 
oor, what ^ from E to G, from A to C, or from D to F, is cal- 
led a third minor* 

An interval composed of two full tones, as from C 
to £, and from F to A, or from G to B, is called .a 
third major* 

An interval composed of two tones and a semitone, 
as from C to F, or from G to C, is called a fourth. 

An interval consisting of three full tones, as from F 
to B, is called a tritone or fourth redundant. 

Fifth, what An interval consisting of three tones and a semitone, 
as from C to G, from F to C, from D to A, or from 
£ to B, &c. is called a ff^hh. 

Sixth oit- An interval composed of three tones and two semi>- 
Bor, what tones, as from E to C, is called a sixth minor. 

Sixth ma- interval composed of four tones and a semitone, 

|or, what ^ q called a sixth major. 

An interval consisting of four tones and two semi- 
tones, as from D to C, is called a seventh minor 
An interval composed of five tones and a semitone, 
as from C to B, is called a seventh major. 

And in short, an interval consisting of five tones and 
two semitones, as fiom C to is called an octave. 

Several of the intervals now mentioned-, are distin- 
guished by other names, as may be seen in the begin- 
ning of the second part ^ but those now given are the 
most common, and the only terms which our present 
porpose demands. 

PniMm, sounds equally high, or equally low, how- 

what. 



what. 

TWtone, 

what. 



Seveath 



Seventh 



Octave, 
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ever unequal in their force, are said to be in unison one Definitions, 
with the other. v ...— ^ 

11. If two sounds form between them any interval, 
whatever it be, we say, that the highest when ascend- 
ing is in that interval with relation to the lowest ^ and 
when descending, we pronounce the lowest in the same 
interval with relation to the highest. Thus in the third 
miner, £, G, where E^s the lowest and G the highest 
sound, G is a third minor from £ ascending^ and £ is 
a third minor from G in descending. 

12. In the same manner, if, speaking of two sono- 
rous bodies, we should say, that the one is a fifth above 
the other in ascending ; this infers .that the sound given 
by the one is at the distance of a- fiftlr asoending from 
the sound given by the other. 

III. Cf Intervtds greater than the Octave, 

15. If, after having sung the scale C, D, £, F, G,Fig. si 
A, B, c, one would carry this scale still farther in 
ascent, it would be discovered without difficulty that 
a new scale would be formed, ‘c, d, e, f*, &c. entirely 
similar to the former, and of which the sounds will be ' 
an octave ascending, each to its correspondent note in 
the former scale \ thus the second note of the se- 
cond scale, will he an octave in ascent to the D of the 
fii^t scale } in the same manner ‘e* shall be the octave 
to £, &c. and so of the rest. 

14. As there are nine notes from the first C to the Ninths 
second *d’, the interval between these two sounds is 
called a ninths and this ninth is composed of six full 
toues and two semitones. For the same reason, the 
interval from C to ‘f ’ is called an eleventh^ amf the in- 
terval between C and ‘g’ a twelfth^ &c. 

It is plain that the ninth is toe octave of the second^ 
the eleventh of Hoe fourth^ and the twelfth of the fifth, 

&c. 

The octave above the octave of any sound is called a 
double octave * ; the octave of the double octave is call- * Stain- 
ed a triple octave, and so of the rest. Imw/ and. 

The double octave is like wise, cal led a fifteenth i 
for the same reason the double octave of the third is 
called a seventeenth, the doable octave of the fifth a 
nineteenth, &c. (f), 

IV. 



(p^ Let us suppose two vocal strings formed of the same matter, of tbe same thickness, and equal in their ten- 
sion, but imeqoal in their length y it will be found by experience, 

1st, That if the shortest is equal to half the longest, the sound whieh it will produce must be an octave above 
the sound produced bv the longest. 

2 dly, That if tbe shortest constitutes a third part of the longest, the sound which it prodnees must be a. twelfth 
above tb^ soiind produced by the longest. 

^y, That if it constitutes tbe fifth part, its sound will be a seventeenth above* 

Besides, It is a truth demonstrated and generally admitted, that in proportion as one musical string is less than 
another, the vibrations of tbe least will be more frequent (that is to say, its departures and returns through tbe 
same space) in the same time •, for instance, in an hour, a minute, a second*, &c. in such a manner that one 
string wbiph constitutes a third part of another, forms three vibrations, whilst the largest has only accomplished 
•oe. In the same manner, a string which is one half less than another, performs two vibrations, while tbe other 
only completes one •, and a string which is only the fifth part of another, will perform five vibrations in the same 
time which is occupied by the other in one. 

From thence it follows, that tbe sound of a string is propoKionally higher or lower, as tbe number of its vi- 
brations is greater or smaller in a given time \ for instance, in a second. 

It is for that reason, that if we represent any sound whatever by i, one may represent the octave above by 2 , 
that is to say, by the number of vifantions formed by the string which produces the octave, whilst the longest 
atrlng only vibrates once > in the same manner we may represent tbe twelfth above the sound 1 by 3, the seven- 
teenth 
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Definition!. 

*■ ■ w — * IV- tnutt is meant hy Sharps and Flats, 

Slinrpinnd 1 5. It is plain that one may imagine the five tones 
flat!, what, which enter into the scale, as divided each into two 
^ Inters semitones 5, thus one may advance from C to D, form* 
ing in his progress an intermediate sound, which shall 
be higher by a semitone than C, and lower in the same 
degree than D. A sound in the scale is called sharp^ 
when it is raised by a semitone \ and it is marked with 
this character % : thus C % signifies C sharp^ that is to 
say, C raised by a semitone a^ve its pitch in the natu* 
ral scale. A sound in the scale depressed by a semitone 
is called fiat^ and is marked thus, b : thus A b signifies 
A jiat^ or A depressed by a semitone. 

V. What is meant by Consonances and Dissonances, 

CoBio- i6. A chord composed of sounds whose union or 
coalescence pleases the ear is called consonance ; and 
:See Chord, the sounds which form this chord are said to be conso- 
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nant one with relation to the other. The reason of this 
denomination is that a chord is found more perfect, as y mi 
the sounds which form it coalesce more closely among 
themselves. 

17. The octave of a sound is the most perfect of con- 
sonances of which that sound is susceptible ^ then the 
fifth, afier^vards the third, &c. This is a fact founded 
on experiment. 

18. A number of sounds simultaneously produced Dao. 
whose union is displeasing to the ear is called a disMh^^ 
nance^ and the sounds which form it are said to be dts-*^ 
sonant one with relation to the other. The second, 
the tritone, and the seventh of a sound, are dissonants 
with relation to it. Thus the sounds G D, C B, or 

F B, &c. simultaneously heard, form a dissonance. Swifii. 
The reason which renders dissonance disagreeable, ii,cwi 
that the sounds which compose it, seem by no meam 
coalescent to the ear, and are heard each of them hj 
itself as distinct soun^, tboogh produced at the same 
time. 



PART I. THEORY OF HARMONY. 



Chap. I. Preliminary and 'Fundamental Enperi^ 
menu. 

Experiment L 

19. WHEN a sonorous body is struck till it gives 
a sound, the ear, besides the principal sound and its 
octave, perceives two other sounds very high, of which 
•one is the twelfth above the principal sound, that is to 



say, the octave to the fifth of that sound % and the other 
ia the seventeenth major above the same sound, that is 
to say, the double octave of its third major. 

20. This experiment is peculiarly sensible upon the 
thick strings of the violoncetlo, of which the sound be- 
ing extremely low, gives to an ear, though not very 
much practised, an opportunity of distiDgnishiog with 
sufficient ease and clearness the twelfth and seventeenth 
now in question (d). 



teenth major above 5, &c. Bat it is very necessary to remark, that by these numerical expressions we do not 
pretend to compare sounds as such ^ for sounds in themselves are. nothing but mere sensations, and it cannot be 
said of any sensation that it is double or triple to another : thus the expressions x, 2, 3, &c. employed to deno- 
minate a sound, its octave above, its twelfth above, &c. signify only, that if a string performs a certain number 
of vibrations, for instance, in a second, the string which is in the octave above shiul doable the number in the 
same time, the string which is in the twelfth above shall triple it, &c. 

Thus to compare sounds among themselves is nothing else to than compare themselves the of 

vibrations which are formed in a given time by the strings that produce these sounds. 

(d) Since the octave above the sound i is 2, the octave below the same sound shall be •{’ , that is to say, that 
the string which produces this octave shall have performed half its vibration, whilst the string which produces the 
sound I shall have completed one. To obtain therefore the octave above any soond, the operator most mnltiply 
the quantity which expresses the sound by 2 ^ and to obtain the octave below, he must on the contrary divide^Cbe 
same quantity by 2. 

It ia for that reason that if any sound whatever, for instance C, is denominated - - i 

Its octave above will be ... ...2 

Its double odtave above - . ... 4 

Its triple oetave above . . ... .8 

In the same manner its octave below will be - . ' . • t 

Its double octave below . . . . . . { 

Its triple octave below - - . • . . | 

And so of the rest. 

Its twelfth above . . . . . .3 

Its twelfth below ^ 

Its xyth major above ..... i 

Its 17th major below - . . . f 

*Thc fifth then above the sound i being the octave beneath the twelfth, shall be, as we have inunediately 0^ 

5 seited. 
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leoryoT 21 . The principal fiouDd is called the generator* ; 

innony. and the two other sounds which it produces, and with 
which it is accompanied, are, incluaWe nf its octave, 
called its 

iierator, 

^ExPERIMENt II. 

tellsr- 

22. Tliere is no person insensible of the resemblance 
' which subsists between any sound and its octave, whe- 
ther above or below. These two sounds, when heard 
together, almost entirely coalesce in the organ of sen* 
sation. We may besides be convinced (by two facts 
-which are extremely simple) of the facility with which 
one of these sounds may be taken for the other. 

Let it be supposed that any penon has an inclina- 
tion to sing a tune, and having at first begun this air 
VoL. XIV. Part II. 
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updh a pitch too high or too low for bis voice, so that Theory of 
he is obliged, lest he should strain himself too much, Harmony 
to sing the tune in question on a key higher or lower ’ ^ 

than the first ^ he will naturally, without being initiated 
in the art of music, take bis new key in the octave be- 
low or the octave above the first ^ and in order to take 
this key in any other interval except the octave, he will 
find it uecessary to exert a sensible degree of attention, 
lliis is a fact of which we may easily be persuaded by 
experience. 

Another fact. Let any person sing a tune in our 
presence, and let it be sung in a tone too high or toe 
low for our voice ; if we wish to join in singing this 
air, we naturally take the octave below or above, and 
frequently, in taking this octave, we imagine it to be 
the unison (Q.*). 

t 3 T Chap II. 



served, i ^ which signifies that this string performs 4 vibrations ^ that is to say, one vibration and a half during 
a single vibration of the string which gives the sound x. 

To obtain the fourth above the sound i, we must take the twelfth below that sound, and the double octave 
above that twelfth. In effect, the twelfth below C, for instance, is F, of which the doulde octave /h the fourth 
above c. Since then the twelfth below i is 4 * it follows that the double octave above this twelfth, that is to say, 
the fourth from the sound i in ascending, will be 4 multiplied by 4, or 4* 

In short, the third major being nothing else but the double octave beneath the seventeeath, it follows, that the 
third major above the sound 1 will be 5 divided by 4, or in other words 4* 

The third major of a sound, for instance the third major £, from the sound C, and its fifth G, form between 
them a third minor £, G ^ now £ is 4 ^ ^ h by what has been immediately demonstrated : from whence it 

follows, that the third minor, or the interval l^tween £ and G, shall be expressed by the relation of the fraction 
^ to the fraction 4* 

To determine this relation, it is necessary to remark, that 4 the same thing with V, and that 4 are the 
same thing with ^ that 4 shall be to 4 in the same relation as to V ^ that is to say, in the same rela- 
tion as 10 to 12, or as 5 to 6. If, then, two sounds form between themselves a third minor, and that the first is 
represented by 5, the second shall be expressed by 6 ^ or, what is the same thing, if the first is represented by i, 
<he second shall be expressed by f. 

Thus the third minor, an harmonic sound which is even found in the protracted and coalesoent tones of a 
sonorous body between the sound £ and G, an harmonic of the principal sound, may be expressed by the 
^fraction y. 

N. B. One may see by this example, that in order to compare two sounds one with another which are expressed 
Ly fractions, it is necessary first to multiply the numerator of the fraction which expresses the first by the denomi- 
nator of the fraction which expresses the second, which will give a primary number •y as here the numerator 5 of 
the fraction 4 > multiplied by 2 of the fraction 4 , has given 10. Afterwards may be multiplied the numerator of 
the second fraction by the denominator of the first, which will give a secondary number, as here 12 is the product 
of 4 multiplied by 3 ^ and the relation between these two numbers (which in the preceding example are 10 and 
j 2), will express the relation between these sounds, or, wbat is the same thing, the interval which there is be- 
4. ween the one and the* other } in such a manner, that the farther the relation between these sounds departs from 
unity, the greater the interval will be. 

Such is the manner in which we may compare two sounds one with another whose numerical value is known. 
TVe shall now show the manner how the numerical expression of a sound may be obtained, when the relation 
4vhich it ought to have with another sound is known whose numerical expression is given. 

Let us suppose, for example, that the third major of the fifth 4 is sought. That third major ou^t to be, by 
*«vhat has been shown above, the 4 of fifth •y for the third major of any sound whatever is the 4 of that sound. 
"We must then look for a fraction which expresses the 4 *of 4 t which is done by multiplying the numerators and 
€lenominator 8 of both fractions one by the other, from whence results the new fraction y. It will likewise be 
found that the fifth of the fifth is 4, ^cause'the fifth of the fifth is the 4 of 4* 

Thus far we have only treated of fifths, fourths, thirds major and minor, in ascending *, now it is extremely easy 
Xo find by the same rules the fifths, fourths, thirds major and minor in descending. For suppose C equal to 1, 
have seen that its fifth, its fourth, its third, its major and minor in ascending, are 4» 4* h T* *^0 find its 
£fth, its fourth, its third, its major and minor in descending, nothing more is necessary than to reverse these 
fractions, which will give 4> 4* t* 4* 

(q*) It is not then imagined that we change the value of a sound in multiplying or dividing it by 2, by 4, or 
8, &C. the number which expresses these sounds, since by these operations we do nothing but take the simple 
Rouble, or triple octave, &c. of the sound in question, and that a sound coalesces with its octave. 
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Srmlnyf ChAP. II. The Origin ef the Modes Major and 
^ ‘ Minor: of the most natural Modulation^ and the 

most perfect Harmonp 

23. To render our ideas stUI more precise and per- 
manenty we shall call the tone produced by the sono- 
rous body C : it is evident, by the first experiment, 
that this sound is always attended by its I2th and 17th 
major \ that is so say, with the octave of and the 
double octave of £. 

24. This octave of G then, and this double octave 

of £, produce the most perfect chord which can be 
joined with €, since that chord is the work and choice 
of nature (ft). * , • ^ 

25. For the same reason, the modulation formed ^ 
C with the octave of G, and the double octave of £, 
sung one after the other, would likewise be .the most 
simple and natural of all moduladons which do not de- 
scend or ascend directly in the liatonic order, if our 
voices had sufficient compass to form intervals so great 
without difficulty : but the ease and freedom with 
which we can substitute its octave to any sound, when 
it is more convenient for the voice, afford us -the means 
of representing this modulation. 

26. It is on this account that, after having song the 
tone C, we naturally modulate the third £, and the fifth 
G, instead of the double octave of £, and the octave 
of G } from whence we &m, by joining the octave of 
the sound G, this modniatioii, C, £, G, ^c% which in 
effect is the simplest and easiest of them all ^ and which 
likewise has its origin even in the protracted and com- 
pounded tones produced by a sonorous body. 

27. The modulation C, £, G, *c% in which the chord 
C, £, is a third major, constitutes ffiat kind of harmony 
or melody which we call the mode major: from whence 
it follows, that this mode results from the immediate 
operation of^nature. 

28. In the modulation C, £, G, of which we have 
now been treating, the sounds £ and G are so propor- 



Mode BU^ 
jor, what. 



See Mode, 
See like- 
vmo Inter- 
vai. 



Mode mi- 
aor, what 



tioned one to the other, that the principal sound C Thenyrf 
(art. 19.) causes both of them to resound ^ but the se- Humw 
cond tone £ does not cause G to resound, which only * ▼ ^ 

forms the interval of a third minor. 

29. Let us then imagine, that, instead of this sound 
£, one should substitute between the sounds C and G, 
another note which (as well as the sound C) has the 
power of causing G to resound, and which is, however, 
different from the sound C; the sound which we explore 
ought to bo such, by art. 19. that it may have for its 
17th major G, or one of the octaves of G j of conse- 
quence the sound which we seek ought to be a 1 7th 
major below G, or, what is the same things a third 
major below the same G. Now the sound £ being a 
third minor beneath G, and the third major being 
(art. 9.) greater by a semitone than the third minor, it 
follows, that the sound of which we are in search sUl 
be a semitone beneath the natural £, and of conse- 
qoence £ b* 

30. This new arrangement, C, £ b» O, in which 
the sounds C and £ b have both the power of candag 
G to resound, though C does not cause £ b to resound, 
is not indeed equally perfect with the first airanfl^mcnt 
C, £, G ; because in this the two sounds E and G are 
both the one and the other mnerated by the principal 
sound C ; whereas, in the other, the sound £ b» >> oat 

r aerated by the sound C ; but this arrangement C, 
b, G, is likewise dictated by nature (art. 19.), though 
less immediately than the former ; and accordingly ex- 
perience evinces that the ear accommodates itself almost 
as well to the latter as to the former. 

31. In this modulation or chord C, £ bi O, 
it is evident that the third from C to £ b is minor 
and such is the origin of that mode which we callsec itt. 
minor (s). See ib 

32. The most perfect chords then are, i. All chotds*^®"^ 
related one to another, as C, G, V, consistmg of Mbs 
any sound, of its third major, of its fifth, and of its^^^ 
octave. 2. All chords related one to another, as 
£ O, consisting of any sound, of its third 



(r) The chord fomed with the twelfth and seventeenth major united with the principal sound, being exaedy 
conformed to that which is produced by nature, is likewise for that reason the most agreeable of all ; especially 
when the composer can proportion the voices and instmaients together in a proper manner to give this chord its 
full effect. M% Rameau has executed this with the greatest success in the opera of Pygmalion^ page 34. where 
Pygmalion sings with the choms Vamour triomphe^ &c.: in this passi^ of the eborns, the two parts 4>f the vocal 
and instrumental basses give the principal sound and its octave \ the first part above, or treble, and that of the 
counter-tenor, produce tho seventeenth major, and its octave, in descending \ and the second part, or tenor above, 
gives the twelfth. 

See fig. 3. (^) origin which we have here given of the mode minor, is the most simple and natural that can posnbly 

be given. M. Rameau deduces it, more artificialiy, from the following experiment If you put in vibradon a 
musical strinw HI, and if there are at the same time cootigimus to mis two other strings KN, BW, of whigh 
the first sbdl he a twelfth, and the second a seventeenth major below the string HI, the strings KN, RW will 
vibrate without being struck as soon as the string HI shall give a sound, and divide themselves by a kind of on- 
dulation, the first into three, the last into five equal parts ^ in such a manner, that, in the vibration of the string 
KN, you may easily dtstinguish two points at rest LM, and in the tremulous motion of the string RW, fimr qui- 
escent points S, T, U, V, all placed at equal distances firom each other, and dividing the strmgs into three or 
five equal parts. In this experiment, sayu M. Rameau, if we represent by the note C the tone of the string HI, 
the two other strings wtU r^rcsent the sounds F and A b » and from thence M. Rameau deduces the modulitioa 
F, A by C, and of consequence the mode minor. The origin which we have assigned to the minor mode, ap- 
pears more direct and more simple, because it ^wsnpposeg no other experiment than that of art. 19. and beemm 
also the fondamental sound C is stUi retained in both the modes, without being obliged, as M. Ramean finpd 
himself, to change it into F. 
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«ryof minor, of its fifth, sind^ its oeUve. In effect, these 
Biony. two kinds of choirs are exhibited by nature ^ but the 
first more immediately than the second. The first are 
called chords major ^ the second pcffect chords 

fttinor. 

Chap. III. Of the Succession by Fifths^ and of the 
Lanvs nohich it observes* 

anea- 33. SiKCE the sound € causes the sound O tn be 
^ be^, and is itself heard in the sound F, which sounds 
G and F are its two twelfths, we may imagine a modu* 
lation composed of that sound C and its two twelfths, 
or, which is the same thing (art. 22.) of its two fifths, 
F and G, the one below, the other above ; which gives 
the modulation or series of fifths F, C, G, which we call 
the fiindamenial bass of C by fifths. 

We shall find in the sequel (Chap. XVIIl.), that 
there may be some fondamental' bass by thirds, de- 
duced from the two seventeenths, of which the one is 
an attendant of the principal sound, and of which the 
other inclndes that sound. But we must advance step 
by step, and satisfy ourselves at present to consider im- 
mediately the fundamental bases by fifths. 

34. Thus, from the sound C, one may make a tran- 
sition indifferently to the sound G, or to the sound F. 

35. One may, for the same reason, continue this 
kind of fifths in ascending, and in descending, from C, 
in this manner : 

Eb, Bb, F, C, G, D, A, &c. 

And fiom thia series of fift^ one may pass to any 
sound which immediately precedes or follows it. 
tan 36. But it is not allowed in the same manner to pass 
'sIc. fiom one sound to another which* is not immediately 
contiguous to it ; for instance, from C to D, or from 
I) to C : for this very simple reason, that the sound D 
is not contained in the sound C, nor the sound C in 
that of D \ and thus these sounds have not any alliance 
the one with the other, which may authorise the transi- 
tion from one to the other. 

w- 37. And us these sounds C and D, by the first ex- , 
^ periment, naturally bring along with them the perfect 
^ chords consisting of greater intervals C, £, G, V, and 
D, F^, A, *d’^ hence may be deduced this rule, That 
two perfect chords, especially if they are major (t), 
cannot succeed one another diatonically in a funda- 
mental bass ^ we mean, thkt in a fundamental base two 
sounds cannot be diatonically placed in succession, each 
of which, with its harmonics, forms a perfect chord, 
especially if this perfect chord be major in both. 

Chap. IV. Of Modes in General* 

' 38. A MODE^ in music, is, the order of sounds pre- 

scribed, as well in harmony as melody, by the series of 
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fifths. Thus the three sounds, F, C, G, and the hat- Theory of 
monies of each of these three sounds, that is to say. Harmony.^ 
their thirds major and their fifths, compose all the major " ^ 

modes which are proper to C. 

30. The series of fifths then, or the fundamental bass Modes, 

F, C, G, of which C bolds the middle space, may 
regaided as representing the mode of C. One 
likewise take the series of fifths, or fundamental bass, of fifths. 

C, G, D, as representing the m^e of G ^ in the same 
manner Bb, F, C, will represent the mode of F. 

Thus the mode of G, or rather the fundamental bass 
of that mode, has two sounds in common with the fun- 
damental bass of the mode of €. It is the same with 
the fundamental bass of the mode F. 

40. The mode of C (F, C, G) is called the prifunpOlPmcipsi 
mode with respect to the modes of these two fifths, which modt, and 
are called its two adjuncts* 

41. It is then, in some measure, indifferent to 

ear whether a transition be made to the one or to the junet. 
other of these adjuncts, since each of them has equally Modes re- 
two sounds in common with the principal mode. Yet^****^J? 
the mode of G seems a little more ' eligible : for G 
heard amongst the harmonics of C, and of consequence soimdf are 
is implied and signified by C; whereas C does notcommoiu 
cause F to be heard, though C is included in the same 
sound F. It is hence that the ear, affected by the 
mode of C, is a little more prepossessed for the mode 
of G than for that of F. Nothing likewise is more 
frequent, nor more natural, than to pass from the mode 
of C to that of G. 

42. It is for this reason, as well as to distinguish Domiaaat 
the two fifths one from the other, that we call G the 

fifth uhoye the generator the dominant sound, and 

fifth F, below the generator, the subdominanU ^ See homU 

43. As in the series of fifths, we may indifferently nimf. 
pass from one sound to that which is contiguous : so Tramitioa 
having passed from the mode of C to that of G, 

may from thence proceed to the mode of D. And on ^ 1,^' 
the other hand, having passed from the mode of C tonumaged. 
that of F we may then pass to the mode of Bb. But it 
is necessary, however, to observe, that the ear, which 
has been immediately affected with the principal mode, 
feels always a strong propensity to return to it. Thus 
the ftirtber the mode to which we make a transition is 
removed from the principal mode, the less time we ought 
to dwell upon it > or rather, to speak in the terms of 
the art, the less ought the phrase (u) of that OK>de to 
he protracted. 

Chap* V. Of tie Formation the Diatonic Scale as 
used by the Greeks* 

44. From this rule, that two sounds which are con- 
tiguous mi^ be placed in immediate suooession in the 
series of fifths, F, C, G, it follows, Abat one may 

3 T 2 form 



(t) Wc say especially if they are mejor; for in the major chord D, F^, A, *d’, besides that sounds C and D 

have no common harmonical relation, and are even dissonant between themselves (art 13.) it will likewise be 
found, that F* forms a dissonance with C. The minor chord D, F, A, would be more tolerable, because the 
natural F, which occurs in this chord carries along with it its fifth C, or rathw the octave of that fifth : It has 
likewise been sometimes the practice of composero, though rather by a licence indulged them than strictly agree- 
able to their art, to place a minor in diatonic succession to a major chord. ^ ^ 

(u) As the mere En^ish reader, unacquainted with the technical pfaraseojogy of musle^ may be surprised at 
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Theory hr form Uiu modulation, or this fundameutal bass, by 
Harmony fifths^ G, C, G, C, F, C, F, 

- 45. Each of the soands which forms this modula- 

For^Uon brings necessarily alonjj with itself its third major, 
of the and its octave; insomuch that be who, for 

Greek' dia- instance, sings the note G, may be reckoned to sing at 
tonic scale the same time the notes G, B, ‘d,. g’: in the same 
by the fun- juanner the sound C in the fundamental bass brings 
along with it this modulation, €, E, G, C : and, in 
short, the sound F brings along with it F, A, C, 
This modulation then, or this fundamental bass, 
G,C,G,C,F,C,F, 

gives the following diatonic series, 

B, ‘c, d, e, f; g, a’ V 

8 €€ fig. 4 . which is precisely the diatonic scale of the Greeks. We 
are ignorant upon what principles they had formed this 
scale ; but it may be sensibly perceived, that that series 
arises from the bass G, C, G, C, F, C, F ; and that 
of consequence this bass is justly called fundamental^ as 
being the real primitive modulation, that which conducts 
the ear, and which it feels to be implied in the diatonic 
modulation,. B, *c, d, e, f, g, a' (x). 

46. We shall be still more convinced of this truth 
by the following remarks. 
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In the modulation B, d, c, f, g, a’; the sounds ‘d’ 
and form between themselves a third minor, which 
is not so perfectly true as that between and ‘g’ 
Nevertheless, this alteration, in the third minor bflwecQ 
*d* and gives the ear no pain, because that and that 
which do not form between themselves a true third 
ounor, form,, each in particular, consonances perfectly 
just with the sounds ia the fundamental bass which cor* 
respond with them : for ‘d’ in the scale is the true fifth 
of 6, which answers to it in the fundamental bass; and 
in the scale is the true octave of F, which answen 
to it in the same bass. 

47. If, therefore, these sounds in the scale form con- ^ 
sonances perfectly true with the notes which correspond 
to them in the fundamental bass, the ear gives itself 
little trouble to investigate the alterations which there 
may be in the intervals , which these souneb in the scale 
form between themselves. This is a new proof that 
the fundamental bass is the genuine guide of. the ear, 
and the true origin of the diatonic scale. 

48. Moreover, this diatonic scale includes -only sevefiHai 

sounds, and goes no higher than which would 

be the octave of the first: a new singularity, for which 

a reason may be given, by the principles above establish* 

ed.»w 



the use of the word phrase when transferred from language to that art, we have thought proper to insert the defini* 
tion.of Rousseau. 

A phrase^ according to him, is in melody a series of modulations, or in harmony a succession of chords, which 
form without interruption a sense more or less complete, and which terminates in a repose by a cadence more cr 
less perfect. 

(x) Nothing is easier than to find in this scale the valne or proportions of each sound with relation to-tbe sound 
C, which we call i ; for the two sounds G and F in the bass are ^ and ^ ; from whence it follows, 

1 . That *0^ in the scale is the octave of C in the bass ; that is to say, 2. 

2. That is the third major of G ; that is to say 4 4 (note Q.), and of consequence 

3. That is the fifth of G v that is to say 4 of 4 > nnd of consequence 4. 

4. That is the third major of the octave of C, and of consequence the double of 4 > that is to say, 4 * 

5. That is the double octave of F of the bass, and consequently 4 * 

6« That of the scale is the octave of G of the bass, and consequently 3. 

7.. That *a* in the scale is the third major of ‘f’ of the scale ; that is to say, 4 of 4 > or . 

lienee then will result the following table, in which each sound has its numerical value above or below it^ 



Diatonic 1 
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C.G, 
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And if, Cor the eonveniency of calculation, we choose to call the sound G of the scale 1 ; in this; case 

we have only to divide each of the numbers by 2, which represent the. diatonic scale, and we shaU 

have 

TV * i f f T T 

B, c, d, e, f, g, a. ^ 

(y) In order to compare ‘d’ with ‘P, we need only compare 4 with 4 9 relation between these firactioos will 
be, (note c) that of 9 times 3 to 8 times 4 ; that is to say, of 27 to 32 : the third minor, then, from to 4 ^, w 
not true ; because the proportion of 27 to 32 is not the same with that of 5 to 6, these two proportions bciag 
between themselves as 27 times 6 is to 32 times 5, that is to say, as 162 to 160, or as the halves of these two 
numbers, that is to say, as 81 to 80. 

M. Rameau, when be published, in 1726, hid New theoretical and practical System (f Musicy had not as jet 
found the true reason of the alteration in the consonance which is between and ‘P, and of the little attentioa 
which the ear pays to it. For he pretends, in the work now quoted, that there are two thirds minor, one intW 
proportion of 5 to 6, the other in the proportion of 27 to 32. But the opinion which he has afterwarda adopted; 
seen^ much preferable. In reality, the genuine third minor, is that which is produced by nature between asd 
in the continued tone of those sonorous bodies of which and *g* are the two harmonics; and that thlidiniBor, 
which is In the proportion of 5 to 6, is likewise that which takes place in the minor mode, and not that thiid 
minor which is false and different, being in the proportion of 27 to 32. 
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Theory of In realitj, in order that the tmai may sncceed 
Harmony immediately in the scale to the sound it is necessary 
' -r— ^ that the note which is the only one from whence 
‘b* as a bariDonic may be deduced, should immediately 
succeed to the sound in the fundamental bass, which 
is the only one from whence V can be bannonically de- 
dticed. Now, the diatonic succession from F to G 
cannot be admitted in the fundamental bass, according 
to what we have remarked (art. 36.). The sounds V 
and *b% then, cannot immediately succeed one another 
in the scale : we shall see in the sequel why this is not 
the case in the series *c, d, e, f, g, a, b% r, which 
begins upon C ^ whereas the scale in question here be* 
gins upon B. 

[^plc- The Greeks likewise, to form an entire octave, 

added below the first B the note A, which they di- 
stinguished and separated from the rest of the scale, 
which for that reason they called prostiunbattomene^ that 
is to say, a string or note subadded to the scale, and 
put before B to form the entire octave. 

50. The diatonic scale B, % d, e, g, a% is composed 
of two tetrachords, that is to say,, of two diatonic scales, 
each consisting of four sounds, B, ‘c, d, e*, and ‘e, f| 
• These two tetrachords are exactly similar > for 

from *e’ to 'f' there is the same interval as from B 
to *c% from ‘f ’ to *g’ the same as from ‘c* to *d*, from 
y to ‘a’ the same as from ‘d’ to *e*^ (a) : this is the 
reason why the Greeks distinguished these two tetra* 
chords > yet they joined them by the note *a* which is 
common to both, and which gave them the name of 
conjunctive tetrachords. 

I 51. Moreover^ the intervals between ^any two sounds^ 
taken in each tetracbord in particular, arc precisely 
^ true : thus, in the first tetrachord, the intervals of C 

and B M*, are thirds, the one major and the other mi- 
nor, exactly true, as well as the fourth B V (aa)> it is 
the same thing with the tetrachord *e, f, g, a\ since this 
tetrachord vis exactly like the former. 

52. Bat the case is not the same when we compare 
two sonnds taken each from a different tetracbord *, for 
difcest already seen, that the note ‘d’ in the first tetra- 

tmtnehatdt forms with the note ‘f! in the. second a. third mn 
dinimUar. nor, which is not true. In like manner it will be 
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found, that the fifth from ^d’ to is not exactly true. Theory of 
which is evident ; for the third major from ^f * to is Hannooy.^ ^ 
true, and the third minor from M’ to ‘f ’ is not so : now^^ — n il* 
in order to form a true fifth, a third major and a- 
third minor, which are both exactly true, are neces<i 

53* From thence it follows, that every consonance Another 
is absolutely perfect in each tetrachord taken by 
self^ but that there is some alteration in passing from 
one tetrachord to the other. This is a new rea-i^einto 
son for distinguishing the scale into these two tetra- tetnu 
chords. ohorifc 



54* It may be ascertained by calculation, that in tbe^^'<">^ 
tetracbord B, *c\ d, e% the interval, or the tone from®^^®®®* . 
♦d’ to is a little less than the interval or tone from Saw 
V to ^d^ (bb). In the same manner, in the second te- vesUgated. 
trachord *e, f, g, a’, which is, as we have proved, per- 
fectly similar to the first, the note from ‘g’ to *a* is a 
little less than the note from ‘f ^ to *g\ It is for this 
season that they distinguish two kinds of tones } the 
greater tone *, as from *c’ to ‘d% from ‘f’ to ‘g’, &c ; Greater 

and the lesser f, from ‘d’ to ‘e’, from ‘g* to ‘a\ &c. • See, 

Interval. 

Chap.. VJ. The formation of the Diatonic Scale among tone. 

the Moderns^ or the ordinary GammuU Jitter. 



55* We have just shown in the preceding chapter, The mo. 
liow the scale of the Greeks is formed, B, *c, d, e, g, a% « 

by means of a fundamental bass composed of three 
sounds only, E, C, G *, but to form the scale ‘c, d, e, 

^9 ^9 B, b,’ r, which we use at present, we most neces- 
sarily add to the fundamental bass the note D, and form, 
with these four sounds F, C,.G^ D, the following fun« 
damental bass : 

C9 G, C, F, C, G, D, G, C ^ . 

from whence we deduce the modulation or scale See 

‘c,d,e,f,g,a,b,’c. 

In effect (cc), in the scale belongs to the hannony 
of C which corresponds with it in the bass \ *d% wfaielt . 
is the second note in the gammut, is included in the 
harmony of G, the second note of the bass \ the 
third note of the gammut, is a natural harmonic. of C, 
which is the third sound in the bass, . 

56. Hence 



(z) The proportion of B to V is as 44 x, that is to say as 15 to 16 ; that between V and *f* is as | to 4 ^ 
that is to say (note <i), as 5 times 3 to 4 tiroes 4, or as 15 to 16 : these two proportions then are equal. In the 
same manner, the proportioD of *c* to is as 1 to or as <8 to 9 that between ‘f * and ^g* is as 4 to 4 ^ that is 
to say (note <i), as 8 to 9. The proportion of *e’ to V is as 4 to i, or as 5 to^ \ that between^P and V is 
as 4 to X, or as .5 to 4 : the proportions here then ace likewise equal. 

(aa) The proportion of *e* to V is as 4 to l, or as 5 to 4, which is a true third majors that from *d* to it 
as 4 to 44 » is to say, as 9 times 16 to 15 tiroes 8, or as 9 times 2 to 15, or as 6 to 5. In like manner we 
shall fin^ that the preponion of V to isris 4 to 44 i thatis to say, as 5 times 16 to 15 times 4, or as 4 to 3, 
which is a true fourth. 

(bb) The proportion of *d* to V is as f- to or as ^,to 8 ) that of to *d* is as.j to 4, that is to say, as 40 
to 36, or as 10 to 9 : now 7® is less removed from uiiUy.lban f \ the interval then from *d’ to is a little less 
chan that from V to *d\ 

If any one would with to know the proportion which V* ^’Bar to f, he will find (note d) that it is as 8 times 
10 to 9 tines 9, that is ts say, as 80 to 8i. Thus the proportion* of a lesser to a greater tone is as 80 to 81 } 
this difference between the ^ater and lesser tone is what the Greeks called a comma. 

We may remark, that this difference of a comma is fonnd- between the third minor when true and harmonica), 
and the same chord when it suffers alteration *d\ *f\ of which we have taken notice in the scale (note y) \ for 
we have seen, that this third minor thus altered is in the proportion of 80 to 81 with the true third minor. 

(cc) The values or estimates of the notes shall be the same iu this as b the former scale, excepting only the 

tone 
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The note 
g twice 



Theory of 5 ^* Henee it follows, that the diatonic scale of the 
Hannony. Greeks is, at least in some respects, more simple than 
‘ ours 5 since the scale of the Greeks (chap, v.) may 

formed alone from the mode proper to w^reas 
ours is originallj and primitively formed, not only from 
the mode of C (F, C, G), but likewise from the mode 
of G, (^C, G, D). 

It Will likewise appear, that this last scale consists of 
two parts } of which the one, *c, d, e, f, g* is in the 
mode of C ^ and the other, * g, a, b,' c in that of G. 

57. For thb reason the note is twice repeated In 
immediate succession in this scale } once as the fifth of 

Mpeated in C, which corresponds with it in the fundamental bass ^ 
* 1 “ and ag^ as the octave of G, which immediately fol- 

iu han^ lows G in the same bass. These two consecutive *g’s’ 
nie rela- nre otherwise in nerfret unison. For this reason we 
tions to the sing only one of them when we modulate the scale *c, 
nmdatnen- g, a, h,* c ; but this does'not prevent us from 

^ ’’**** employing a pause or repose, expt*eBsed or understood, 
after the sound *r. There is no person who does not 
perceive this whilst he himself sings the scale. 

58. The scale of the modems, then, may be consi- 
dered as consisting of two tetracbords, disjunctive in- 
deed, but perfectly similar one to the other, *c, d, e, f% 
and % a, b, c,^ one in the mode of C, the other in that 

uachords. of G. We shall see in the sequel, by what artifice one 
•f different may cause the scale *c, d, e, f, g, a, b, c,^ to be regarded 
belonging to the mode of C alone. For this pur- 
pose it is necessary to make some changes in the fun- 
damental bass, which we Have already assigned : but 
ibis shall be explained m large in chap. xiii. 

The mode 59* The introdoction of the ftiode proper to Gin 
of G in- the fundamental bass has this happy effect, that the 
traced in notes % g, a, b,’ may immediately succeed each other in 
ascending the scale, which cannot take place fart. 48.) 
prodoctire diatonic series of the GrCeks, because mat series 

ofconTc- is formed from the mode of C alone. Whence it 
nienccf. follows : 



The mo- 
dem scale 
composed 
of two dif- 



SIC. taftl. 

1. That we change the mode at every fimtahoL Tkeeysf 

we modnlate three whole tones in succession. Hmnf 

2. That if these three tunes are sung in suecesdon 
the scale *c, d, e, f, g, a, b,^ r, this cannot be done bat 
by the assistance of a pause expressed or understood af- 
ter the note ^ } iusemnch, that the three tones * ga\ 

are supposed to belong to two different tetra- 
chor^. 

60. It uagfat not then any longer to surprise nSyCbaiiif 
dtat we fijel some difficulty whilst we ascend the scale 

m singing three tones in succession, because 
impracticable without changing the mode ; and if oneyi^ 
pauses in the same noode, the fourth sound above tbetbefce- 
first note will never be higher than a semitone above 
that which immediately precedes it ^ as may be seen by 
*c, d, e, f,* and' by a, b,’ c, where there is no more 

than a semitone between and f’, and between 
and c. 

61. We may likewise observe in the scale % d, e,r,bttnH 
that the third minor from ‘d* to ^T, is not true, for 
reasons which have been already given (art. 49.). 

is the same case with the third minor from V to c, andfomwt 
with the third major from to •, but each of tbe8eco»"s* 
sounds forms otherwise consonances perfectly 
with their corresponding sounds in the fundamental 
bass. 

62«The thirds ^a’, r, ^f a*, which were true in the fonMi 
scale, are false in this ; b^use in the former scale V 
was the third of and here it is the fifth of D, which 
corresponds with it in the fundamental bass. 

63. Thus it appears, that the scale of the Greeksfewr^ 
contains fewer consonances that are altered than onrstm^^ 
(dd) and this likewise happens from the introduc>^‘^ 
tion of the mode of G into the fundamental b«s|^ 
(EE). sciki 

We see likewise that the value of ‘a' in the diatcsucii^ 
scale, a value which authors have been divided in ascer- 
taining, solely depends upon the fondameotal bass, and 

that 



tone ; for being represented by f , its fifth will be expressed by 77 > so that the scale will be fluneiically 
signified thus : 

I atm V 2 

c, d, e, f> g» h, c, ^ 

Where you may see, that the note V of this scale is different from that in the scale of the Greeks ^ and that tbe 
*a' in the modern series stands in proportion to that of tbe Greeks as tw 4 » ^ as 81 to 80 > these 

two ‘a’s’ then will likewise differ by a cwnima* 

(BD) In the scale of the Greeks, the note V being a third from *P, there is an altered fifth betwreeti V and *d' ; 
but in ours, being a fifth to produces two altered thirds, ‘f a^ and V c ; and likewise a fifth ahmd, ^ 
as we shall see in the following chapter. Thus there are in onr scale two intervals more than in the scale of the 
Greeks which suffer alteration. * 

(ee) But here it may be with some colour objected : The scale of the Greeks, it may be said, has a fundames' 
tal bass more simple than oars ; and, besides, in it there are fewer chords which will not be found exactly tme: 
why then, notwithstanding this, does ours appear more easy to be sung than that of the Greekr ? Tbe Gfcctsi 
scale begins with a semitone, whereas the intonation prompted by nature seems to impel us to rise by a foil tone 
at once. This objection may be thus answered. Tbe scale of the Greeks is indeed better disposed than ours for 
the simplicity of the bass, but the arrangement of ours is more suitable to natural intonation. Our scale comoim’ 
ces by the fundamental sound c, and it is in reality from that sound that we ought to begin ^ it is from this that 
all the others naturally arise, and upon this that they depend ^ nay, if we speak so, in this they are mdoded : 
on tbe contrary, neither the scale of the Greeks, nor its fundamental bass, commences with C ^ but it is firoa 
this C that we roust depart, in order to regulate our intonation, whether in rising or descending; bow, in s3- 
cending fit>m *c% the intonation, even of the Greek scale, gives the series *c, d, e, f, g, a^ : and so tme is it thit 
the fundamental sonnd C is here the genuine guide of the ear, that if, before we nmdulate tbe sound *c*, vt 
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hearyof that It mo8t be different according as the note *a' has 
uoMty* ’ or *d’ for its bass. See tbe note (cc). 

Cha^. VII. Of Temperament. 

opera- 64. The alterations which we have observed in tbe 
intervals between particnlar sounds of the diatonic scale, 
naturally lead us to speak of temperament. To give a 
clear idea of this, and to render the necessity of it pal- 
pable, let us suppose that we have before us an instru- 
ment with keys, a harpsicord, for instance, consisting 
of several octaves or scides, of which each includes its 
twelve semitones. 

^ 6 , Let us choose in that harpsicord one of the strings 
which will sound the note C, and let us tune the string 
G to a perfect fifth with C in ascending ^ let us after- 
wards tune to a perfect fifth with this G the ^d* which is 
above it ; we shall evidently perceive that this ‘d’ will 
be in tbe scale above that mm which we set out : but 
it is also evident that this *d* must have in the scale a D 
which corresponds with it, and which must be tuned a 
true octave below *d' y and between ^d' and G there 
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should be the interval of a fifth \ so that the D in the Theory of 
first scale will be a true fourth below tbe G of the same Harmony, 
scale. We may afterwarc^s tune the note A of the first • 
scale to a just fifth with this last D \ then the note V 
in the highest scale to a true fifth with this new A, and 
in consequence the E in tbe first scale to a true fonrth 
beneath this same A : Having finished this operation, 
it will be found that the last K, thus tuned, will by no 
means form a just third major from the sound C (ff) : 
that is to say, that it is impossible for £ to constitute 
at the same time the third major of C and the true fifth 
of A ; or, what is tbe same thing, tbe true fourth of A 
in descending. 

65. If, after having successively and alternately tuned 
the strings C, G, ‘d% A, E, in perfect fifths and fourths 
one from the other, we continue to tune successively by 
tnie fifths and fourths tbe strings £, B, G%, 

•y we shall find, that, though B%, being 
a semitone higher than the natural note, should be equi- 
valent to *c^ natural, it will by no means form a just oc- 
tave to the first C in the scale, but be considerably 
higher (gg) yet ibis B^ upon the harpsichord ought 

not 



should attempt to rise to it by. that note in tbe scale which is most immediately contiguous, we cannot reach 
it bat by tbe note B, and by the semitone from B to ^c\ Now to make a transition from B to ‘c\ by this se- 
mitone, the ear must of necessity be predisposed for that roodolation, and consequently preoccupied with the 
mode of C ; if this were not the case, we should naturally rise from B to ‘c))K^ and by this operation pass into an- 
other. mode* 

(ff) The A considered as tbe fifth of D is fourth beneath this A will constitute of that is to 

say, then shall be the value of £, considered as a true fourth from A in descending : now £, considered 

as tbe third major of the sound €, is or ^ : these two E^s then are between themselves in the proportion of 
fit to 80 ^ thus it is impossible that £ should be at the same time a perfect third major from C, and a true fourth 
beneath B. 

(gg) In effect, if you thus alternately tune tbe fifth above and the fourth below, in the same octave, you may 
here see what will be the process of your operation. 

C, G, a fifth •, D a fourth y A a fifth ) £ a fourth *, B a fifth ) a fonrth ; a fifth y G;)|; a fourth : ^d%^ a 
fifth ; A# m fourth •, or *f Ij’ a fifth j B# a fourth : now it will be found, by a very easy computation, that 
tbe first C being represented by i, G shall be D f , A E &c. and so of tbe rest till you 'arrive at 
B#, which will be found 4^7 This fraction is evidently greater than tbe number 2, which expresses the 
perfect octane c to its correspondent C : and the octave below B# would be one half of the same fraction, that 
is to say which is evidently greater than C represented by unity. This last firaction ^ propo- 

sed of two numbers ^ the numerator of tbe fraction is nothing else but the number 3 multiplied 1 z times ip sup 
cession by itself, and Uie denominator is the number 2 multiplied 18 times in succession by itself. Now it is evi- 
dent, that this fraction which expresses tbe value of is not equal to the unity which expresses the v^ue of 
tbe sound C, though upon tbe harpsichord, B % and C are identical. This fraction rises above unity by 
** *^hout ^ j and this difference wa.s called the comma of Pythagoras. It is palpable 

that this comma is much more considerable than that which we have already mentioned (note Bb), and which is 

We have already proved that the series of fifths produces a V different from B)j|^, the series of thirds tnajor gives 
another still more different. For, let us suppose this series of thirds, C, E, G^ B){)|[, we shall have £ equal to 
•J, G# to T^, and B to whose octave below is 444 j from whence it appears, that this last £ is less than 
unity (that is to say than C), by tt?* or by or near it : A new domma, much greater than the preceding, 
and which the Greeks have called apotomc major* 

It may be observed, that this B])|^, deduced from the series of thirds, is to the B^ deduced from the series of 
fifths, as 444 say, in multiplying by C24288, as 125 multiplied by 4096 is to 531441, 

or as 51200 to 53144I9 that is to say, nearly as 26 is to 27 : from whence it may be seen, that these two B’s# 
are very c^onsiderably different one from the other, and even sufficiently different to make the ear sensible of 
it 'y because tbe difference Consists ql most of a minor semitone, whose value, as wiff afterwards be seen (art. 139* )» 
is ff. 

Moreover, if, after having found the Gijj: equal to t 4 » we then tune by fifths and by fourths, G% A^, 
B$, aft we have done with respect to the ^t series of fifths, we find that the must be differ- 

rence, then, from unity, or, in other words, from C, is yffr* ^ about ^ > B comma still less than 

any of the preceding, and which the Greeks have called apotome minor. 

Ih 
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Theory of nol to Le different from the octivc above C : for every 
Hnnumj. and every is the tame sound, since the octave 
or the scale only consists of twelve semitones. 

66. From thence it necessarily follows, l. That it is 
impossible that all the octaves and all the fifths should 
be just at the same time, particularly in instruments 
which have keys, where no intervals less than a semi- 
tone are admitted. 1. That, of consequence, if the 
fifths are justly tuned, soma alteration most be made in 
the octaves*, now the sympathy or sound which sub- 
sists between any note and its octave, does not permit 
us to make such an alteration : this pc^ect coalescence 
of sound is the cause why the octave should serve as li'* 
mits to the other intervals, and that all the notes which 
rise above or fall below the ordinary scale, are no more 
than replications, i c. repetitions, of all that have gone 
before them. For this reason, if the octave were al- 
tered, there could be no longer any fixed point either in 
harmony or melody. It is then absolutely necessary to 
tone the or in a just octave with the first ; ftt>m 
whence it follows, that, in the progression of fifths, or, 
what is the same thine, in the alternate series of fifths 
and fourths, C, G, 1 >, A, E, B, F*, C*, G*, ‘d*% 
A^H^, B$, it is necessary that all the fifths should 

be altered, or at least some of them. Now, since there 
is no reason why one should rather be altered than an- 
other, it follows, that we ought to alter them all equal- 
ly. By these means, as tbe alteration is made to in- 
fluence all the fifths, it will be in each of them almost 
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imperceptible ; and thus the fifth, whicli, after the oc* ivirjtf 
tave, is tbe most perfect of all coDsonaoces, and whidi Humiv 
we are under the necessity of altering, aunt only be 
tcred in the least degree possible. 

67. It is true, that tbe thirds wDl be a little hinb; 
but as tbe interval of sounds which coastitotes tbe 
third, produces a less perfect coalescence tbao that of 
tbe fifth, 'it is necessary, says M. Rameau, to sacrifice 
the justice of that chord to the perfection of tbe fifth ; 
for the more perfect a chord is in its own nature, tbe 
more displeasing to the car is any alteration which cio 
be made in it. In the octave tbe least aheratios is is- 
snpportable. 

68. This change in tbe intervals of instruments 
which have, or even which have not, keys, is that whichun. 
we call temperament, 

69. It results then from all that we have now said^pjo^ 
that the theory of temperament may be reduced tovboab 
this question.— Tbe alternate soccessioo of fifths 
fourths having been given, (art. 66.), in whkh 

or C is not the true octave of the first C ) it is propo- 
sed to alter all the fifths equally, in such a manner that 
the two C*8 may be in a perfect octave the one to tbe 
other. 

70. For a solution of this question, we must begin Pnetd 
with toning the two C’s in a peifect octave the one 

the others in consequence of which, we will render all 
the Semitones which compose tbe octave as equal 11 
possible. By this means (hh) tbe alteration made in 



In a word, if, after having found £ equal to i in the progression of thirds, we then tune by fifths and foortbs 
E, B, F)K, C)(l, &c. we shall arrive at a new B^, which shall be which will not difler from uoit^ 

but by about which is the last and smallest of all the commas ; but it must be observed, that, in this case, 
tbe thirds major from £ to G](l, from G)(l to B}j|l, or C, &c, are extremely false, and greatly ^tered. 

(hh) All the semitones being equal in the temperament proposed by M. Rameau, it follows, that tbe twelve l^ 
fnitones C, D, D £, £%, &c. shall form a continued geometrical progression ^ that is to say, a series in 
which C shall be to €})([ ia the same proportion as to D, as D to D%, &c. and so of the rest. 

These twelves semitones are formed by a scries of thirteen sounds, of which C and its octave ‘c’ are the first siri 
last. Thus to find by computation the value of each sound in the temperament, which is the present object W 
our speculations, our scrutiny is limited to the investigation of eleven other numbers between 1 -and 2 which nay 
form with the 1 and the 2 a continued geometrical progression. 

However little any one is practised in calculation, he will easily find each of these numbers, or at least a oum* 
her approaching to its value. These are the characters by wbkh they may be expressed, which mathematiyi^ 
will easily understand, and which others may neglect. 

C C* D D# E F F# G G* 

It 13 13 13 II IS S3 IX 

1 1/2 ^ 2 * ^ 2 * v'*’ 

A A* B ‘c’ 



I 3 
/*• 
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It is obvious, that in this temperament all the fifths are equally altered. One may likewise prove, that the al- 
teration of each in particular is very inconsiderable ^ for it will be found, for instance, that tbe fifth firom C to G, 
which should be 4, ought to be diminished by about xV of y that is to say, by ^ quantity almost incor 
ceivably small. 

It is true, that the thirds major will be a little more altered •, for the third major from C to £, for instascr, 
shall be increased in its interval by about * But it is better, according to M. Rameau, that tbe alteiatki 
should fall upon the third than upon the fifth, which after the octave is the most perfect chord, and fiom the per- 
fection of which we ought never to degenerate but as little as possible. 

Besides, it bas appeared from tbe series of thirds major C, £, G%, B^tl, that this B% is very*diflereBt fire* 
(note GG) ; from whence it follows, that if we would tune this B% in unison with the octave of C, and tlttf 
•at the same time each of the thirds major by a degree as small as possible, they must all be equally altered. 
is what occurred in tbe temperament which we propose \ and if in it the third be more altered than tbe fifths ^ 
a consequence of the difference which we find between tbe degrees of perfection in these intervals^ a difierescc 
with which, if we may speak so, the temperameut proposed conforms itselfi Thus this diversity of alteration if 
Tathtr advantageous than inconvenient. 4 
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^ of each fifth will be Tery coBsiderableo but equal in all of 
nttoiif. them. 

71. In this, then, the theory of temperament con- 
sifiU : but as It would be difficult in practice to tune a 
harpsichord or organ by thus rendering all the aemi- 

t pro. tones equal, M. Rameau, in his GenefxUwn Harmonique^ 
has furnished us with the following method, to alter all 
the fifths as equally as possible. 

72. Take any 4 cey of the harpsichord which you 
please } but let it be towards the middle of the instru- 
ment -j for instance, C : then tune the note G a fifth 
above it, at first with as much accuracy as possible ; 
this you inay imperceptibly diminish : tune afterwards 
the fifth to this with equal accuracy, and diminish it in 
4 be same manner } and thus proceed from one fifth to 
another in ascent : and as the ear does not appreciate so 
exactly sonnds that are extremely sharp, it is necessary^ 
when by fifths you have risen to notes extremely high, 
that you should tune in the most perfect manner the oc- 
tave below the last fifth which you had immediately 

VoL. XIV. Part IL f 
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formed^ then you may continue always in the same Theory* of 
manner ; till in this process you arrive at the last fifth Harmony, 
from to fi^, which should of themselves be ‘ 
tune ) that is to say, they ought to be in such a state, 
that the highest note of the two which compose 
the fifth, may be identical with the sound C, with 
which you began, or at least the octave of that sound 
perfectly just : it will be necessary tin n to ti*y if this 
C, or its octave, forms a just fifth with the last 
sound or F, which has been already tuned. If 
this be the case, we may be certain tliat the harpsi- 
chord is properly tuned. But if this last fifth be 
not true, in this case it will be too sharp, and it is 
'Un indication that the other fiiUis have been too 
much .diminished, or at least some of them ^ or it will 
be too flat, and consequently discover that they have 
not been sufficiently dimini^ed. We must then be- 
^in and proceed as formerly, till we find the last fifth 
in tune of itself, and without our immediate interposi- 
tion (II )• 

3U By 



(11) We have only to acknowledge, wkh M. Rameau, that this temperament is far remote from that 
which is now in practice : it may here be seen in what this last temperament consists as applied to the organ or 
harpsichord. They begin with C in the middle of the keys, and they flatten the four first fifths G, D, A, £, till 
they form a true third major from £ to C ^ afterwards, setting out from this £, they tune the fifths B, 

but fattening them still less than the former, so that G% may almost form^a true third major with £. 
When they have arrived at G^, they stop ^ they^resume the first C, and tune to it the fifth F in descending, 
then the fifth Bh, &c. and they heighten a little all the fifths 4 iU they have arrived at Ab, which ought to be the 
same with the already tuned. 

If, in the temperament commoniy practised, some thirds are found to he less mitered than in that prescribed by 
M. Ramenfti, 4 n retam, the fifths in the first temperament are much more false, and many thirds are likewise so ; 
insomuch, tbmt upon a harpsichord tuned according to the temperament in common use, there mre five or six modes 
which the ear cannot endure, and in which it is impossible to execute any thing. On the contrary, in the tem- 
perament suggested by M. Rameau, all the modes are equally perfect ^ which is a new argument in its favour, 
since the temperament is peculiarly necessa^ in passing from one muode to anetber, without shocking the ear-^ 
for instance, from the mo^ of C to that^of Cx, firom the mode of G to that of D, &c. It is true, that this uni- 
'fbrroity of modulation will to the greatest number of musicians appear a defect : for they imagine, that, by tuning 
the semitones of the scale unequal, they give each of the modes a peculiar character^ so that, according to them, 
the scale of C, 

C, D, E, F, G, A, B, C, 

4 s not perfectly similar to the gammnt or diatonic scale of the mode of £, 

£, F«, G«, A», B, c*, d#, e, 

which in their judgment, renders the modes of C and £ proper for different manners of expression. But af- 
ter all that we bave*said in this treatise on the formation of diatonic intervals, every one should be convinced, 
that, according to the intention of nature, the diatonic scale ought to be perfectly the -same in all its modes; 
The contrary opinion, says M. Rameau, is a mere prejudice of musicians. The charaeter of an air arises chiefly 
from the intermixture of the modes ; fi^ the greater or lesser degrees of vivacity in the movement ^ Irom the 
tones, more or less grave, or more or less acute, which are assigned to the generator of the mode •y and from the 
chords more or less beautiful, as they are more or less deep, more or less fiat, more or less sharp, which are found 
tn it. 

In short, the last advantage of this temperament is, that it will be found conformed with, or at least very little 
different firam that which is practised upon instruments without keys^ as the bass-viol, the violin, in which true 
fifths and fourths are prefen^ to thirds and sixths tuned with equal accuracy j a temperament which appears 
incompatible with that commonly used in tuning the harpsichord. 

Yet M. Rameau, in his New System of Mtmcy printed in 1726, adopted the ordinary temperament. In that 
work, (as may be seen chap, xxiv.), he pretends that the alteration of the fifths is much more supportable 
than that of the thirds major ; and that this last interval can hardly suffer a greater alteration than the octave, 
which, as we know, cannot suffer the slightest alteration. He says, that if three strings are tuned, one by an oc- 
tave, the other by a fifth, and the next by a third major to a foi^h string, and if a sound be produced nwm the 
last, the strings. tuned by a fifth will viknrate, though a little less true than it ought to have been ^ but that the 
octave and the third major, if altered* In tiie least degree, will not vibrate: and be adds, that the temperament 
which is now practised, is founded upon that principle. M. Ramean goes still farther > and as, in the ordinary 

temperament, 
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Theorr of By this method all the twelve sounds which compose 
Harmony, one of the scales shall be tuned : nothing is necessary 
~ ' but to tune with the greatest possible exactness their 

octaves in the other s^es, and the harpsichord shall be 



well tuned. 

Alterations vVe have given tbis rule for temperament firoin M. 
methoiT*^ Rameau \ and it belongs only to disinterested artists to 
hardly clis- judge of it. However this question be determined, and 
agreeable, whatever kind of temperament may be received, tbe 
alteration which it pi^uces in harmony will be but 
very small, or not perceptible to the ear, whose attention 
is entii'ely engrossed in attuning itself with the fnnda- 
mental bass, and which suffers, without uneasinesn, these 
alterations, or rather takes no notice of them, because 
it supplies from itself what may be wanting to tbe truth 
and perfection of the intervals. 

Simple and daily experiments confirm what we now 
advance. Listen to a voice which is accompanied, in 
singing, by different instrnments ^ though the tempera- 
ment of the voice, and the temperament of each of the 
instruments, are all different one from another, yet you 
will not be in the least affected with the kind of caco- 
phony which ought to result from these diversities, be- 
cause the ear supposes these intervals true, of which ii 
does not appreciate differences. 

We may give another experiment. Let the three 
keys £, G, B be struck upon an organ, and the minor 
pe^ect chord only will be heard *, though £, by the con- 
struction of that instrument, must cause G i likewise 
to be heard *, though G should have the same efiect 
upon D, and B upon F ^ *, insomuch that the ear is 
at once affected wi^ all tbeM sounds, D, £, F G, 
G Ijil, B : how many dissonanoes perceived at the same 
time, and what a jarring multitude of discordant sensa- 
tions, would result from thence to tbe ear, if tbe per- 
fect chord with which it is preoccupied had not power 
entirely to abstract its attention from such sound as 
might offend ! 



I C. Parti, 

if 

Chap. VIIL Of Reposes or Cadences (xx). 

73. Ik a fundamental bass whose proeedare ii 
fifths, there always is, or always may be, a repose, orinpiittt, 
crisis, in which the mind acquiesces in its traoBitioiwbtaii 
from one sound to another : but a repose may be 

or less distinctly signified, and of consequence more or,. . 
less perfect. If one should rise by fifths *, if^ for in-„j 
stance, we pass from C to G ; it is the generator wbich 
passes to one of these fifths, and tbis fifth was alrcsdr 
pre-existent in its generator : but the generator eriiU 
no lon^^r in this fifth ; and the ear, as this generator is 
tbe principle of all harmony and of all melody, feeb 
a d^ire to return to it. Thus the tnmskioa from a 
sound to 4 ts fifth in ascent, is termed an imperfect rt> 

/soar, or imperfect cadence ^ but the transkioa finmi any 
sound to its fifth in descent, is denominated a perfeci 
cadence^ or an abeohUe repose ; it is the o&pring wbicb 
returns to its generator, and as it were recovers its ex- 
istence once more in that generator itself, with wbicb 
when sounding it resounds (chap. i.). 

74. Amongst absolute reposes, there are some, ifPefetn 
we may be allowed the expression, more absolute, tbit^ 
is to say, more perfect, tb^ others. Thus in the 
damental bass 

C, G, C, F, C, G, D, G, C, 
which forms, as we have seen, the diatonic scale of the 
modems, there is an absolute repose from D to G, ts 
from G to C ^ yet this last absolute repose is more per- 
fect than the preceding, because the ear, prepoesewed 
with the mode of C by the multiplied impression oC tbe 
sound C which it has already beard thrice kefeie, feeb 
a desire to mlura to the generator C ; and it acesed- 
ingly does so by tbe absolute repose G C. 

75. We may still add, that v^at is commonly 
cadence in melody, ou^t not to be confonnM wkb^l 
what We name cadence in harmony. 

hisbr- 

ao^ 



temperament, there is a necessity for altering the last thirds major, and to make them a little more sharp, tbat 
they may naturally return to the octave of the principal sound, he pretends tbat this alteration is tolerable, not 
only because it is almost insensible, but because it is found in modulations not much in use, unless tbe compoier 
should choose it on purpose to render the expression stronger. For it is proper to reronrk (says he), that m 
receive different impressions from the intervals in proportion to their different alterations : for instance, the tbiid 
major, which naturally elevates us to joy, in proportion as we feel it, heightens our feelings even to a ktsd d 
fury, when it is tuned too sharp ^ and the third minor, which naturally inspires us with ten^rness and seresity, 
depresses us to melancholy wheu it is too All this is very different from what this celebrated ransictsB tf- 

terwards exhibited in his Generation Harmonique^ and in the performances wbicli followed it. Fresi this «e 
can only conclude, that the reasons which, after him, we have urged for the new temperament, most withsst 
doubt have appeared to him very strong, because in his mind they had superseded those which he had frnaeilj 
adduced ia favour of die ordinary temperament. 

We do not pretend to give any decision for either the one or the other of these methods of temperament, esck 
of which appears to us to have its particular advantages. We shall only remark, that the choice id* tbe one w 
the other must be left absolutely to the taste and inclioatioa of the read^j without, however, admitting tbh 
'Cboloe to have any inffueace upon the principles of tbe system of music, which we have followed even till this pe- 
riod, and which must always subsist, whatever temperament we adopt. 

(kk) That the reader may have a dear idea of the term before he enters upon the snhjeOt of this chapttff d 
may be necessairy to caution him against a mistake mto wbich he may be too easily led by the ordioafy signihes- 
don of the word repose. In music, therefore, it is far from being synonymous wkh the word rest. It k, tk 
contrary, the terminatioB of a musical phrase which ends in a cadence more or less emphatic, as the scntiiif t 
implied in the phrase is more or less complete. Thus a repose in music answers the saarn purpose as panettt* 
iioa in lai^i^e. See Bxrosx, in Rousseau^s Musical Dictionary. 
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In th^ firti ease, the word only signifies an ageeo* 
nUe and rapid akerataoo between two cootigoocM 
soonds, called likewise a trill or shakes in the second, 
ibsigni&co a repose or close, it is boweeer true, tbat 
iUs shake implies, or at least frequently enough pre- 
sages, a repose, either praaewt or knpendiiig, in the fun- 
duMntal brn (ix). 

76. Since there is a repose in passing from one sound 
to another in the fundamental bass, there is also a 
repooe in passing inm one note to another in the dia- 
tonic scale, which is formed firam it, and which this 
bass repr»dnts: and as the absolate repose G C is 
of all others the most poefect an the fhndamental bass, 
the repose from B to V, which answers to it in the 
scale, and .which is likewise terminated by the genera- 
tor, is for that reason the roost perfect of all o&ers an 
the diatonic scale ascending. 

77. It is then a law dicteted by netnre itaslf that if 
yon woold ascend diatcnieally to the generator of a 
mode, yon can only do this by means of the thiffd ma- 
jor, from the fifth of that very generator. This third 
major, which with the generator forms a semitone, has 
for that reason been caMed the sensible note or leading 
mde, as introdooktg the generator, and preparing os for 
the roost perfect repose. 

We have already prsred, that the fuadamental bass 
is the principle of We shall besides make it 

a p pe ar an the sequel, that the efinct of a rspose in me- 
lody arises solely from the fondaoMnlal bass. 

Chap. lie Minor Mode and its Diatomc 

Series. 

^dhno- 78. In the second chapter, we hare explained (art. 

20. 30. 31. and 32.) by what means, and upon ^at 
principlo, the minor chord C, £h, G, ‘c’ may be for- 
tsaaedby *nmd, which is the cbaracteriatical chord of the minor 
tfflereiit mode.^ Now what we have tbefe said, takii^ C for 
the principal and fuodamental sound, w)s migbt likewise 
have said of any other note in the scale, asramedin tlie 
same manner as the principal and firndamental sound : 
but ns in the miner choed, C, £h, G, V there aecnrs 
an £h which is not feund in the Quinary diatonic scale, 
we shall immediately snhstitute, for greater ease and 
eonreoMDoy, another oherd, which is likewise minor 
and exnotly similar to the fbemer, of which all the notes 
nic fimnd in the scakb 

79. The scale affords us three chords of this kind, via. 
D, F, A, -y A, *c, e, a’ *, and £, G, B, Among 
thM thm we shall choose A, *c, e, a’ ^ becanse diis 
chord, withont inclnding any sluirp or flat, has two 
sounds in common with the major <^ord £, £, G, *c* \ 
and besides, one of these two sounds is the very same V: 
so that this chord appears to have the most immediate, 
and at the same time tlie most simple, relation with the 
chord C, £, G, *c«* Coacerning this we need only add, 
that this prefeience of the cbora A, ^ e, a% to every 
other minor chord, is by no means in its^ necessary 
for what we have to say in this chapter upon the dim- 
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tome scale of the minor mode. We might in the same Theorv of 
manner have chosen any other minor chord } and It is HarDioay. 
only, as we have said, for greater ease and conveaiency » " 

tbat we fix upon this. 

8d. In every mode, whether major or minor, the Tonic or 
frindpal sound which implies the perfect chord, whe- bry in bar- 
eber major or minor, is called the tome note or key; thus 
C is the key in its proper mode, A in the mode of A, See Princi. 
&c. Having laid down this principle, pal 

81. We have shown how the three sonnds, F, C, Tonic. 
G, which constitute (art. 38.) the mode of C, of which 

the first, F, and the last, G, are the two fifths of C, one 
descending, tlie other rising, prodnre the scale, B, *c, d, sned. 
e, f, g, a\ of the major mode, by moans of the fun- See fig. ^ 
dnmentai bass G, C, G, C, F, C, F ^ let us in the 
same manner take the three sounds 1 ), A, £, which 
constitute the mode of A, for the same reason that the 
sounds F, C, G, cswsutute the mode of € $ and of them 
let us form this fundamental bass, perfectly like the pre- 
eediog £, A, F, A, D, A, D j let us afterwards place See fig. 7, 
below each of these sounds one of their harmonics, as 
we have done (chap, v.), for the first scale of the major 
mode ; with this difference, that we must suppose D, and 
A as iroplying their thirds minor in the fundamental 
bass to characterize the minor mode } and we shall have 
the diatonic scale of that mode, 

G«, A,B,‘c,d,€,f». 

82. The GlK, which eorre^nds mth E in the fun- 
damental bass, forms a third major with that £, thcugh 

. the mode he minor } for the same reason that a third 
from the fifth of the fundamental sound ought to be ma- 
jor (art. 77.) wiien the third rises to the fundamental 
sound A. 

83. It is true, that^ in cansing £ to imply its third See Jmpfy 
minor G, one might also rise to A by a diatonic pro- Cwry. 
gross. But that manner iff rising to A would be less 
perfect than the preceding \ for this reason (art. 76.), 

that the ahsolote repose or perfect cadence £, A, in the 
fondameotal bass, ought to be represented in the most 
perfect manner in the two notes of the diatonic scale 
which answer to it, especially when one of these two 
notes is A, the key itself upon which the repose is made. 

Fj*om whence it fellows, that the preceding note G 
ought rather to be sharp than natund ; because G 
being included in E (art. 19.), much more perfectly 
represents^tbe note E in the bam, than the natural U 
could do, which is not included in £• 

84. We may remark this first difference between Diversities 

the scale in the scales 

G*, A, B, *c, d, e, r, of the ma- 

and the scale wfaidi corresponds witli it in the major 
mode 

B, *c, d, e, f, g, a% 

that from V to which are the two last notes of the 
former scale, there is only a semitone \ whereas from 
to *a\ which are the two last sounds of the latter series, 
there is the interval of a complete tone ; but this not 
the only discrimination which may be found between 
the scales of the two modes. 

3 U 2 85. To 



(ix) M. ^usseau, in his letter 00 French music, has called this alternate undulation of diftrent sounds a trill^ 
from the Italian word irilio^ which signifies the same thing j and some French jmisicinns already i^^^pear to have 
adopted this expression. 
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Theory of 85* To investigate these cliflfereoces, and to discover 
Harmony, the reason for which they happen, we shall begin by 
* \ " forming a new diatonic scale of the minor mode, simi- 

tion^of^ lar to the second scale of the majm: mode, 
these differ- ^ f> ^9 

eaces and That last series, as we have seen, was formed by 
their res- means of the fundamental bass F, C, G, D, disposed in 
this manner^ 

C, G, C, F, C, G, D, G, G. 

Let us take in the same manner the fundamental bass 
D, A, £, B, and arrange it in the following order, 

A, £, A, D, A, £, B, £, A, 

Sec fig. 8. and it will produce the scale immediately subjoined, 

A, B, *c, ^ e, e, f*, g*, a’, ' 

in which ^c^ forms a third minor with A, which in the 
fundamental bass corresponds wkh it, which denomi- 
nates the minor mode ; and, on the contrary, forms 
a third major with £ in the fundamental bass, because 
rises towards (art. 82. 83.). 

86. We see besides an *f%^, which does not occur in 
the former, 

G*, A, B, ‘c, d, e, f’, 

where is natural. It is because, in the first scale, *f* 
is a third miner from D in the bass 3 and in the second, 
is the fifth from B in the bass (mm). 

87. Thus the two scales of the minor mode are still 
in this respect more different one from the other than 
the two scales of the major mode 3 for we do not re- 
mark this difference of a semitone between the two 

mode great- scales of the major mode. We have only observed 
'k 63.) some difference in the value of A as it stands 

those of the gcales, but this amounts to much less 

than a semitone. 

T and ‘g’ 88. From thence it may be seen why and *g* are 

sharp in the sharp when ascending in the minor mode; besides the 
‘T is only natural in the first scale G#, A, B, ‘c, d, e, 
m^e, an because this *f’ cannot rise to *gSt% (art. 48.). 

Tbe case ^ 9 * same case in descending. For £, 

different in the nfth of« the generator, ought not to imply the third 
descending, major ‘g#’» but in the case when that £ descends to 
and why. generator A to form a perfect repose (art. 77. and 
83.) ; and in this case the third major *g$* rises to the 
generator *a’ : but the fundamental bass A£ may, in 
descending, give the scale % g% natural, provided *g* 
does not rise again to V. 

90. It is much more difficnlt to explain how the ^f^ 
which ought to follow this in descending, is natural 
descending sharp ; for the fundamental bass 

. ^e,b,e,a,d.a,e,a. 

mode from produces in descending, 
a fund^ *a, g, e, e, d, c’, B, A. 

i^ntal bass jg cannot be otherwise than 

difficult. ^ 
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8b»rp, since is the fifth of the note B of tk Sm. ^ 
dameotal bass. £xperiencc, however, eviaces that the Hunaj. 
‘P iff natural in descending in the diatonic scale of the'"^ 
major mode of A, especisdly when the pwceiling is 
natural : and it must be aeknoadedged, that here the 
fundamental bass appears defective. 

M. Rameau has attempted the following sohitiM oflUaeu's ‘ 
this difficulty, lu the diatomc scale of the minor | 

in descending, (‘a, g, f, e, d, c% B, A,) ‘g* k 
garded simply as a note of passage, merely added to gm jeimaja. 1 
sweetness to the modulation, and as a diatonic gradationffctix;. | 
by which we may descend to ‘P natural. This is easily 1 

perceived, according to M. Ranoeau, by the fondamn- 
tal bass, 

A, D, A, D, A, £, A, 

which produces 

*a, f, e, d, c’, B, A ; ^ 

which may be regarded, as he says, as the real scale of 
the minor mode in descending ; to which is added ‘g* na* 
tural between ‘a* and *P, to preserve the diatonic order. 

This appears the only possible answer te the difficulty 
above proposed : but we know not whether it will ftUy 
satisfy the reader ; whether he will not see with regret, 
that Uie fundamental bass dees not produce, to speak 
properly, the diatonic scale of the minor mode in des- 
cent, wiien at the same time this same bass so happily 
produces the diatonic scale of that identical mode in as- 
ceuding, and the diatonic scale of the major mode whe- 
ther in rising or descending (Nn). 

CHfiP. X. Of Re/aiive Modes* 

91. Two modes of such a nature that we can pass 
from the one to the other, are called rr/o/^ 

Thus the major mode of C is relative to the inajorktm> 
mode of F and to that of G. It has also been seea^^^ 
bow many intimate connexions there are between the^ 
major mode of C, and the minor mode of A. For, 
f . The perfect chords, one major, C, £, G, V, the other 
minor, A, ^c, e, a% which characterize eac^ of those two<Sf«li 
kinds of modulation * or harmony, have two sounds io^d^ 
oommon, *c^ and 'e*. 2. The scale of the minor mode of 
A in descent, absolutely contains the same sounds wkh 
the scale of the major mode of C. 

Hence the transition is so natural and easy from the 
major mode of C to the minor mode ef A, or from the 
minor mode of A to the major mode of C, as expmrieoco 
proves. i 

92. In the minor mode of £, the minor perfrei 
. chord £, G, B, which characterizes it, has Kkewise 

two sounds, £, G, in common with the perfect chord 
major C, £, G, which characterizes the major mode 

of 



(mm) Besides, without appealing to the proof of the fundamental bass, *f$* obviously presents itself as the sixth 
note of this scale ; because the seventh note being necessarily (art. 77.) if the sixth were not *fS% hat *0’» 
there would be an interval of three semitones between the sixth and the seventh, consequently the scale woald not 
be diatomc, (art. 8.). | 

(nn) Wbeii *g' is said to be natural in descending the diatonic scale of the minor mode of A, it is only meant 
that this is not necessarily sharp in descending as it is in rising ; for it may be sharp, as may be proved by 
numberless examples, of which all musical compositions are full. It is true, that, when is fou^ sharp io des- 
cending to the minor mode of A, we are not sure that the mode is minor till the ‘f * or ‘c’ natural is found ; bsA 
of which impress a peculiar character on the minor mode, viz. natural, in rising and in descending, and tbe^f { 

natural in descending. 
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mtj of of C. Bat the minor mode of £ is not so closelj re- 
rmmj, lated nor allied to the major mode of C as the minor 
mode of A ^ because the diatonic scale of the minor 
mode of E in descent, has not, like the series of the 
minor mode of A, all these sounds in common with the 
scale of C. In reality, this scale is *e, d, c% B, A, G, 
£, where there occurs an ‘P sharp which is not in 
the scale of C. Thou^ the minor mode of E is thus 
less relative to the major mode of C than that of A ; 
yet the artist does not hesitate sometimes to pass irnme* 
diately from th^ one to the other. 

When we pass from one mode to another by the in- 
terval of a third, whether in descending or rising, as 
from C to A, or from A to C, from C to £, or from 
£ to C, the major mode becomes minor, or the minor 
mode becomes major. 

93. There is still another minor mode, into which 
an immediate transition may be made in Issuing from 
the major mode of C. It is the minor mode of C 
itself in which the perfect minor chord C, £[), G, ^c% 
lias two sounds, C and G, in common with the per- 
fect major chord C, E, G, Nor is there any thing 
more common than a transition from the major mode 
of C to the minor mode,, or from the minor to the 
major (oo). 



Chap. XI* Of DUsoMfUi. 

in 94. We have already observed, that the mode of C 
die C, G,) has two sounds in common with the mode 
O (C, G, D) and two sounds in common with the 
^ mode of F (B^, F, C) j of consequence, this procedure 
of the bass C G may bcloug to the mode of C, or to 
the mode of G, as the procedure of the bass F C, or 
C F, may belong to the mode of C or the mode of F. 
AVhen one therefore passes from C to F or to G in a 
fundamental bass, be is still ignorant what mode he is 
in. It would be, however, advantageous to know it, 
and to be able by some means to distinguish the gene- 
rator from its Bftbs. 
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the perfect chord C, £, G, ‘c^ resulting from nature it- Theory of 
self (art. 32.). By this we may see, that when we pass Harmony. 

from C to G, one passes at the same time from C to F^ ' '"‘v 

because T’ is found to be comprehended in the chord ^ 
of G ^ and the mode of C by these means plainly ap- 
pears to be determined, because there is none but that 
mode to which the sounds F and G at once belong. 

96. Let us now see what may be added to the bar- Manner oF 
mony F, A, C, of the fifth F bchw the generator, tojj^**^ 
distinguish this harmony from that of the generator. 

It seems probable at first, that we should add to it the 
other fifrh G, so that tlie generator C, in passing to 
F, may at the same time pass to G, and that by this' 
the mode should be determined : but this iottodoction 
of G, in the chord F, A, C, would produce two se- 
conds in succession, F G, G A, that is to say, two 
dissonances whose union would prove extremely harsh 
to the ear ; an inconvenience to be avoided. For if, 
to distinguish the mode, wc should alter the harmony 
of the fifth F in the fundamental bass, it must only be 
altered in the least degree possible. 

97. For this reason, instead of G, we shall take itsChotd of 
fifth the sound that approaches it the nearest, and^^^^^ 
we shall have, instead of the fifth F, the chord F, A,**^^* 

% d\ which is called a cA>rd (f the great sixth. 

One may here remark the analogy there is observed 
between the harmony of the fifth G and that of the 
fifth F. . 

98. The fifth G, in rising above the generator, gives The mbject 
a chord entirely consisting of thirds ascending firmn G,ofdisM>ii^ 

C, B, ‘d, f’ now the fifA F being below the 

tor C in descending, we shall find, as we go lower 
thirds from ‘c^ towards £, the same sounds A, F, 

D, which form the chord F, A, ‘c, d% given to the 
fifth F. 

99^ It appears besides, that the alteration of the bar<i^ 
mony in the two fifths consists only in the third minoi^ 

D, F, which was reciprocally added to the bannony efi 
these two fifths. 



e 95. This advantage may be obtained by uniting at 
the same time the sounds G and F in the same l^r- 
mony, that is to say, by joinlug to the harmony C, B^ 
^ ‘d’ of the fifth G, the other fifth F in this manner, 

od Oy B; f ’ this which is added, forms a dissonance 
with G (art. i8.)« Hence the chord G, B, *d, f\ is 
called a dissonant chord, or a chord of the seventh. It 
serves to distinguish the fifth G from tbe generator C, 
which always implies, without mixture og alteration, 



Chap. XII. Of the Dcuble Use or Erhpleyment of 
Dissonance. 

100. It is evident by the resemblance of sounds to Account of" 
their octaves, that the chord F, A, ‘c, d\ is in cifect the double 
the same as tlie chord I>, F, A, *c\ taken inversely f , 
that the inverse of the chord C, A, F, D, has beenj^g^g 
found (art. 98.) in descending by thirds, finim the 

101. The 



(00) There are likewise other minor modes, into which we may pass In our egress froin the mode major of C ^ 
as that of F minor, in which the perfect minor chord F, Ab, includes the souud ^c% and whose scale in ascent 
£9 G, Ati, % d, e, f\ only includes the two sounds A[}, Bh, which do not occur in tbe scale of C. This 
transition, however, is not frequent. 

The minor mode of D has only in Its scale ascending D, E, F, G, ‘c:^, d\ one sharp which is not 

found in the scale of C. For tins reason a transition may likewise be made, wiAout mting the ear, from the 
mo<le of C major to the mode of 1 ) minor ^ but this passage is less immediate than the former, because the chords 
C, £, G, *c\ and D, F, A, *d% not having a single sound in common, one cannot (art. 37.) pass immediately 
from the one to tbe other. 

(fp) M. Bamcau, in several passages of bis works (for instance, in p;, 110, ili, 11 2, and 113. of the Ge- 
wte ration Hartnoniqnc)^ appears to consider the chord D, F, A, C, as the primary chord and generator of the chord 
A, *c, d% whioh is that chord reversed \ in other passages (particularly in p. 116. of the same performance), 
he seems to consider tbe first qf these chords as nothing else but the reverse of the second. It would seem that 

this 
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101. The chord D, F, A, V, ii a chord of the 
seventh like the chord G, % T ^ with this only differ- 
ence, that the latter in the third G, B, is major: where- 
as in the former, the third D, F, is ndnor. If the F 
were sharp, the chord D, F^, A, would be a ^ 
nuine choid of the dominant, l^e the chord^G, B, D, *f ' ; 
and as the dominant G may descend to C in the fnn- 
damental bass, the dominant D implying or carrying 
with it the third inajor F$ might in the same manner 
.descend to G- 

102. Now if the F^ should be changed into F nato- 
lal, P, the fundamental tone of this chord D, F, A, 
might still descend to G ^ for the change from to 
F natural will have no other effect, than to preserve 
the impression of the mode of C, instead of that of the 
mode of G, which the Fif^ would have here introdu- 
ced. The note D will, however, preserve its cha- 
ractev as a dominant, on account of the mode of 
C, which forms a seventh. Thus in the chord of which 
we treat (D, F, A, D may be considered as an wti- 
perfect dominant: we call it imperfect^ because it carries 
with it the third minor F, instead of the third major 
F % It is for this reason that in the sequel we shall call 
it simply the donniumt^Vo distinguish it from the dominant 
G, which shall be named the Umic dominant f . 

103. Thus the sounds F and G, which cannot soc- 
ceed each other (art. 36.) in a diatonic bass, when 
they only carry with them the perfect chords FAC, 
G B may succeed one anotl^r, if be added to 
the harmony of the first, and to the harmony of 
the second ^ and if the brst chord be inverted, that is 
to say, if the two chords take this form, D, F, A, €, 
G, B, *d, a^. 

104. Besides, the chord F, A, *c, d% being allowed 

to succeed the perfect chord C, £, G, *c% it follows for 
the same reasons, that the chord C, £, G^ C may be suc- 
ceeded by D, F, A, *c^ ^ which is not contradictory to 
whait we have above said (art. 37O9 sounds C 

and D cannot succeed one another in the fundamental 
bass : for in the passage quoted, we bad supposed that 
both C and D carried with 4 faem a perfect chord ma- 
jor •, whereas, in the .present case, P carries the third 
minor £, and likewise the sound *c*, by which the 
chord D F A ‘c’ is connected with that which precedes 
it C E G *c’ •, and in which the sound ‘c* is found. 
Besides, this chord, D F A *c% is properly nothing else 
but the chord F A ‘c d’ inverted, and if we may speak 
so, disgtrised. 

105. This manner of presenting tbn chord ^ the 



sobdomioant under two different forms, tod of enplor* TSraytf 
ing it under these two different forms hu bett ciiy Hhm). 
by M. Rameau its double office or etnffioyment^* 
if the source of one of the finest varieties ia bntoiiy^f ^ * 
and we shall see in the fallowing chapter the 
which result &om it. idj » 

We may add, that as this double employnent is 
kind of license, it ought not to he practised witfaoit|^^^| 
some precaution. We have lately seen that the 
F A considered as the inverse of F A ^ 4 ,' na^ luc- 
ceed to C £ G ‘c% but this liberty is not reciprocal: aid 
though the chord F A *c d* may he followed by tbe 
chord C £ G ‘c*, we have no right to coaclode fitm 
thence that the chord D F A V, considered as tbe in- 
verse of F A d*, may be follow^ by the chord C £ G 
For this the reason shall be given in dn^. xvi 

Chap. XIII. Concerning tbe Use of this Double 
phymentj and its Rules. 

106. We have shown (chaps xvi.) how the diatosicBTik 
scale, or ordinary gammut, may be fonned from 
fundamental bass F, C, G, D, by twice repea^ 
note G in that series \ so that this gammut is pnoutire-^ 
ly c^omposed of two similar tetracbords, one io tbe^i^il 
mode of C, tbe other in that of G. Now it is possible, ii 



by means of this double employment, to preserve tbe 
impression of tbe mode of C through the whole 
of the scale, without twice repeating the note C, or^ ^ 
even without supposing this repetition. For this effect 
we form the following fundamental bass, 

C, G, C, F, C, D, G, C : 

in which C is understood to carry with it tbe perfect 
chord C E G *c’ 5 G, the chord G B M f ’ F the chad 
F A*c and D, tbe chord D F A V. It b phin 
from what has been said in the preceding chapter, tkitin 
this case C may ascend to D in tbe fundamental biss, 
and D descend to G, and that the impression of the 
mode of C is preserved by tbe *f* natural, which fonm 
the third minor *d P, instead of the third major which 
D ought naturally to implf. 

107. This fundamental bass will give, as it is em 
dent, tbe ordinary diatonic scale, 

*c, d, e, f, g, a, b’, c, 

which of consequence will be in the mode of C alone ; 
and if one should choose to have the second tetrachori 
in the mode of G, it wiH be necessary to sobsUtnte 
instead of in the harmony of D (m)- 

108. Thus the generator C may be followed accord- 

ing 



this great a^ist has neither expressed himself upon this subject with so much uniformity nor with so much precision 
as is required. We think that thl*re is some foundation for considering the chord F, A, ‘c, d\ as pn- 
mittve : i. Because hi this chord, the fundamental and principal note is the subdominant F, which ought in elect 
to be the fundamental and principal sound in the chord of the sub- dominant. 2. Because that without bavag 
recourse, with M. Rameau, to barmonical and arithmetical progressions, of which the consideration appears le ^ 
iquite fore^ to the qnestion, we have found a probable and even a satirfactory reason for adding tbe note to 
the harmony of the fifth F (art. 96. and 97.). The origin thus assigned for the chord of the sub-domiofitt 
pears to us the most natural, though M. Rameau does not appear to have feH its full value •, for scarcely b*s H 
been slightly insinuated by him. 

(ftO.) It is obvious that this fundamental bass C, G, €, F, C, D, G, C, which formed the ascending 
•c, d, e, f, g, a, c, cannot by inverting it, and taking it inversely in this manner, C, G, D, C, F, C, G, t, 
^rm the diatonic, scale c, ‘b, a, g, f, e, d, c% in descent. In reality, from tbe chord G, B, ‘d, P, we 
pass to the tdiord D, F, A, *c’, nor from thence to C, E, G, *c\ For this reason, in order to have the firadamo'^ 

I ^ 
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r of iog to pleasure in ascending diatenicallr either by a 
tonic dominant (D Ftl A C), or by a simple dominant 
(DFAC). 

109. In the minor mode of A, the tonic dominant 
£ OQght always to imply its third major £ GJg, when 
this dominant E descends to the generator A (art. 83.)) 
and the chord of this dominant shall be E B M*, en« 
tirely similar to G B M With respect to the sub>do- 
minant D, it will immediately imply the third minor 
F| Co denominate the minor mode ^ and we may add 
B above its chord D F A, in this manner D F A B, a 
chord similar to that of F A d*^ and as we have 
doced from the chord F A ‘c d’ that of D F A we 
may in the same manner deduce from the chord D F A 
B V a new chord of the seventh B *d f which will 
exhibit the double employment of He^imances in the mi- 
nor mode. 

no. One may employ this chord B M f a\ to pre- 
serve the impression of the mode of A in the diatonic 
scale of the minor mode, and to prevent the necessity 
of twice repeating the sound £; but in this ease, the 
F must be rendered sharp, and the chord changed to B 
•d ^ a*, the fifth of B being •P#, as we have seen above. 
Thia chord is then the inverse of D F% A B, the sub- 
donunant implying the third major, which ought not 
to surprise us \ for in the minor mode of A, the second 
tetraehord £ F% G% A is exactly the same as it would 
be in the major mode of A : Now^ in the major mode 
of A the sobdominant D oogfat to imply the third ma- 
jor F«. 

Dimemtia 111. Hence the minor mode is susceptible of a much 
“ greater number of varieties than the major ; the major 

mode is fimnd In nature alone; whereas the minor is 
BeroM >0 some measure the product of art. But, in return, 
tkam in the the majiw mode has received from nature, to which it 
^ior, owes its immediate formation, a force and raergy which 
the mum cannot boast. 

Chap. XIV. Of tie different Kinde of Chords of tie 
Seventi. 



lavestiga- 
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ix^. Th£ dissonance added to the chord of the do- 
minant and of the sob-dominaot, though in some mea- 
sure sunested by nature (chap, xi.), is nevertheless a 
work olart ; but as it produces great beauties in har- 
mony by the variety which it introduoes into it, let us 
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dUcMrer wbetW, in eoiMeqiMMe of Ata list iidvaiuio, Theory of 
art may not still be carried farther. Hannony. 

11 3. We have already 'three different kinds of chords * 
of the seventh, viz. 

1. The chord G B M P, composed of a third major 
followed by two thirds minor. 

2. The chord D F A *c% or B M a’, a third major 
between two minors. 

3. The chord B *d f a’, two thirds minor followed 
by a major. 

1 14. There are still two other kinds of chords of the 
seventh which are employed in harmony ; one is com- 
posed of a third minor between two thirds major, € £ G 

B, or F A *c \ the other is wholly composed of thirds ^ 

minor G^K B M P. These two chords, which at first ap- 
pear as if they ought not to enter into harmony if we 
rigorously keep to the preceding rules, are nevertheless 
frequently practised with success in the fundamental 

bass. The reason is this ; 

1 1 5. According to wbat has been said above, if wexbe choidi 

would add a seventh to tbe chord C £ G, to make lastdeimb- 
a dominant of C, one can add nothing but Bb ; and ^ ' 

in this case C £ G Bh would be the chord of the tonic 
dominant in tbe mode of F, as G B ‘d P is the ehord 

of tbe tonic dominant in tbe mode of C ; but if we 
would preserve the Impression of the mode of C in tbe 
harmony, we change this Bb Into B natural, and tbe 
chord C £ G Bh becomes C £ G B. It is the same case 
with tbe chord F A ‘c e\ which is nothing else but the 
chord F A *c eh' ; in which one may substitute for 

natural, to preserve the impression of the mode of 

C, nr that of F. 

Besides, in such chords as C £ G B, F A *c e^, the 
founds B and V, though they form a dissonance with 
C in the first case, and with F in tbe second, arc never- 
theless supportable to the ear, because those sounds B 
and V (art. 19.) are already contained and understood, 
the first in the note £ of the chord C £ G B, as like- 
wise in the note G of the same chord; the second in the 
note A of the chord F A e’, as likewise in tlie note ^c' 
of tbe same chord. All together then seem to allow tbe 
artist to introduce the note B and ‘e’ into these two 
chords (rr). 

1 16. With respect to the chord of the seventh G^ Chordi of 
B ^d P, wholly composed of thirds minor, it may be re- the Mventk 
warded as formed from tbe unlou of the two chords of ^^ntiaued 



nay not be , . . , 

carried fkr- 

tb w. bM of tlw sca l e, e, % % g, f« c, d, c\ in deacnot, we must either determine to invert tbe fundamental boss men- . 
Mweat tioned in art 55. in this manner, C, G, D, G, C, F, C, G, C, in which the second G and tbe second C answer 
^ to tbe G alone in the scale ; or otherwise we roust form the fimdamental hass C, G, D, G, C, G, C, in which all 
veath. ootM imply, perfect ehordswu^, except the second G, which implies the chord of tbe seventh G, B, T, 

nnd which answers to the two notes of the scale G, F, both comprehended in tbe chord G, B, ‘d, P. 

Whichever of these two basses we shall choose, it is obvious that neither the one nor the other shall be wholly 
in the mode of C, but in the mode of C and in that of G. Whence it follows, that the double em|^ment whieh 
gives to the scale a fimdameutai bass all in tbe same mode when ascendii^, canpot do tbe same in descending ; 
and that the fundamental bass of tho s^e in descrndii^ will be necemarily In two different modes. 

(er) On the contraiy, a chord such as C £b G B, In which E would be fiat, could not be admitted in harmony, 
bmwnse in this chord toe B is not inclfided and unferstood In E^. It is the same case with several other cbordb, 
w B p F Ag(, B D F A, It is true, that in the last of these chords, A is included in F, but it is not 
contained in ; and this D# likewise forms wkli F and with A a double dissouauce, which, joined with the 
dissonance B F, would necessarily render this chord not very pleasing to tbe ear ; we shall yet, however, see in 
tbe second part, that this chord is sometimes used. 
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Tbeory of ooght nUher to descend than to rise -y for this reason. 
Bmxmoaj. Let us take, for instance, the chord G B M f ' followed 
' ^ bjp the chord C E G ‘c* j the part which formed the dis- 

aooance ‘P ought to descend to *e^ rather than rise to 
though both the sounds £ and G are found in the sub- 
sequent chord C £ G ^c' ; because it is more natural and 
more conformed to the connexion which ought to be 
found in every part of the mtisic, that G should be found 
in the same part where G has already been sounded, 
whiKl the other part was sounding ‘P, as may be here 
seen (Parts First and Fourth), 



First part, 

Second, 

Third, 

Fourth, 

Fundamental bass. 



*P 

B 

G 

G 



} 



G 

C 




qaeace- 



Bat w de 
daced from 



horn. 



Coaieiqaea- 127. So, in the chord of the simple dominant OF A 
of ahe followed by G B M f the dissonancO V ought ra- 
ther to descend to B than rise to *d*. 

128. And, for the same reason, in the chord of the 
sub-dominant F A ^cd*, the dissonance ^d^ ought to rise 
to *e' of the following chord C £ G *c, rather than 
descend to ‘c* t whence may be deduc*ed the following 
rules. 

129. 1^, In every chord of the dominant, whether 
tbe foiw™ tonic or simple, the note which constitutes the seventh, 

that is to say the dissonance, ought diatonically to de- 
scend upon one of the notes which form a consonance in 
the subsequent chord. 

2^, In every chord of the siib-dominant, the disso- 
nance ought to rise diatonically upon the third of the 
subsequent chord. 

Diwoaance 130. A dissonance Which descends ot* rises diatoni- 
cally according to these two rules, is called a dusonance 

From these roles it is a necessary result, that the 
chord of tlie seventh DF A *c% though it should even 
be considered as the inverse of FA *cd% cannot be suc-^ 
oeeded by the chord C£G *c^, since there is not in this 
last chord the note B, upon which the dissonance V of 
the chord D F A *c* can descend. 

One may besides find another reason for this rule, 
JO etamining the nature of the double employment of 
dissonances. In effect, in order to pass from DF A *c\ 
to C£G V, it is necessary that D F A ‘c^ should in this 
case he un4erstood as the inverse of F A ^cd.’ Now the 
chord DFA can only be conceived as the inverse of 
F A ‘c d\ when this chord D F A *c^ precedes or imnie* 
diately follows the C£G ‘c’ ^ in eveiy other case the 
chord D F A ^cMs a primitive chord, formed from the 
perfect minor chord DFA, to which the dissonance V 
was added, to take from D the character of a tonic. 
Thus the chord DFA V, could not be followed by the 
chord CEG V, but afler having been preceded by the 
same cbonl. Now, in this case, the double employment 
would be entirely a futile expedient, vrithout producing 
any agreeable effect : because, instead of this succession 
of chords, CEG V, DFA V, CEG V, it would be 
much more easy and natural tosubstitute this other, which 
famishes this natural succession CEG V, FA *cd% 
C EG ^c'. The proper use of the double employment is, 
that, by means of inverting the chord of the sub-doroi- 
Dant, it may be able to pass from that chord thus inverted 
VoL. XIV. Part II.* f 
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to any other chord «xcept t|ukt of the tonic, to which it 
naturally leads. 
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Theory of 
Harmony. 



ChaPo XVII. Of thi Brohn or Interrupted 
Cadence. 



13 1. Ik a fundamental bass which moves by fifths, The test of 
there is always, as we have formerly observed (chap.p®^**^*^®® 
viii.), a repbse more or less petfeOt from one sound 
another; and of conseqlience there must likewise be a in thd ftm- 
^pose more Or less perfect from one sound to another damental 
in the diatonic scalb, which results from that bass.— boa 
It may be demonstrated by a very simple experiment, 
that the cause of a repose in melody is solely in the 
fundamental bass expressed or understood. Let any 
person sing these three notes *cdg% performing on thd 
•d* a shake, which is commonly called a cadence; the 
modulation will appear to him to be finished after the 
second in such a manner that the ear will neither 
expect or wish any thing to follow. TJie case will be 
the same if we accompany this modulation with its 
natural fundamental bass C C C : but if, instead of 
this bass, we should give it the following, C G A : 
in this case the modulation d c' would not ap- 
pear to be finished, and the ear would still expect and 
desire something more. This experiment may easily 
be made. 

^ 132. This passage G A, when the dominant G diato- Broken ca« 
nicaliy ascends upon the note A instead of descending 
by a fifth upon the generator C, as it ought naturally to 
do, is called a broken cadence; because the perfect ca- See Ca- 
dence G C, which the ear expected after the dominant lienee. 

G, is, if we may speak so, broken and suspended by the 
transition from G to A. 

133. Hence it follows, that if the modulation *cdc* 
appeared finished when we supposed no bass to it at all, 
it is because its , natural fundamental bass C G C Is im- 
plied ; for the ear desires something to follow this mo- 
dulation, as soon as it is reduced to the necessity of 
hearing another bass. 

134. The broken cadence may be considered as ha-Ori^n of 
ring its origin in the double employment of dueonances 

since this cadence, like the double employment, o®IySed^Ie 
consists in a diatonic procedure of the bass ascending employ, 
(chap. xii.). In effect, nothing binders us to descenu meat of 
from the chord GB Mf’ to the chord CEG A by con-.^®*®^ 
verting the tonic C into a sub-dominant, that is to say, 
by passing all at once from the mode of C to the mode 
of G: now to descend from GB ‘dT to CEG A is 
the same thing as to rise from the chord GB Mf* to 
the chord A *ceg\ in changing the chord of the 
sub-dominant CEG A for the imperfect chord of the 
dominant, according to tlie laws of the double employ- 
ment. 

135. In this kind of cadence, the dissonance of the Manner of 
first chord is resolved by descending diatonically upon.P*?^®™®n8 
the fifth of the subsequent chord. For instance, in 

the broken cadence GB ‘dP, A^ceg*, the dissonance 
is resolved by descending diatonically upon the 
fifth V. . . 

136. There is another kind of cadence, called an f »- Tnterinpted 
terntpted cadencfy where the dominant det-cends by 

third to another dominant, instead of descending by a 
fifth upon the tonic, as in this succession of the bassA^ev, 

3X GB‘dfV 
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Tkeon of G B f E G B ‘d’ j in the ease of an interrupted ca- 
Marmooy. deoce, the dissonance of the former chord is resolved bj 
descending diatonically upon the octave of the funda- 
mental note of the subsequent chord, a| may be here 
seen, where *f ’ is resolved upon the octave of £• 

OrigiB of 13^. This kind of interrupted cadence has likewise 
ibis bind of Its ongin in the double employment of dissonances. For 
Jet us suppose these two chords in succession, G B *d f*, 
G B M e’ where G is successively a tonic dominant and 
cnploj. sub-dominant : that is to say, in which we pass from 

meat. the mode of € to the mode of D j if we should change 

the second of these chords into the chord of the domi* 
nant, according to the laws of the double employment, 
we shall have the interrupted cadence G B *d T, £ G 
B‘d.’ 

Chap. XVIII. Of the Chromatic Species. 

p^m^ftineii. The scries or fundamenUl bass by fifths pro- 

Ul ban dftces the diatonic species in common use (chap, vi.) j 
ioi^d by the third major being one of the harmonics of a 
tbifdf ma- ffnidamental sound as well as the fifth, it follows, 

that wc may form fundamental basses by thirds mA- 

jor, as we have already formed fundamental basses by 
fifths. 

A chroma- * 39 - ^^cn WC should form this base C, E, Gj?, 
ticint rval the two first sounds carrying each along with it their 
cr minor thirds major and fifths, it is evident that C will give 
Tovv^foun^ G, and tliat E will give Gjj: : now the semitone which 
bcc hetueen this G and this is an interval much less 

^ than the semitone which is found in the diatonic scale 
between E and F, or between B and V. This may 
be ascertained by calculation (tt) : and for this reason 
the semitone from E to F is called major^ and the other 
tninor (uu). 

140. If the fundamental bass ebould proceed by 
thirds minor in this manner, C, Ebt a succession 
which is allowed when we have investigated the origin 
of the minor mode (chap, ix.), we shall find this mo- 
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dolation G, Gp, which wobld likewise give a minor TWrof 
semitone (xx.) U&naor. 

141. Tne minor semitone is bit by yoang practi- 
tioners in intonation with more difficulty than the 
mitone major. For which this reason may be assign- KmituK 
ed : The semitone major which is found in the diato-difinitu 
nic scale, as from £ to F, results from a fandamen-^^*^ 
tal bass by fifths C F, that is to say, by a succession^' 
which is most natoral, and for this reason the easiest 

to the ear. On the contrary, the minor semitooe ari^ 
from a succession by thirds, which is still less natural 
than the former. Uence, that scholars may truly hit 
the minor semitone, the following artifice is enqiloy- 
ed. Let us suppose, for instance, that th^ mteud to 
rise from G to *, they rise at first ^from G to A, 

then descend from A to G^ by the interval of a se- 
mitone major : for this G sharp, which is a semitone 
major below A, proves a semitone minor above G. [See 
the notes (tt) and (uu).] 

142. Every procedure of the fundamental bass by 
thirds, whether major or minor, rising or descending, ^ 
gives the minor semitone. Tliis we have already seen^ ^ 
from the succession of thirds in ascending. The seriescedan if 
of thirds minor in descending, C A, gives, C, Cjiikto 
(yy) •, and the series of thirds major in descending, 

At, gives C, Cb, (zz). ^ ^ 

143. The minor semitone constitutes the species, 
called c/iromatic ; and with the species which moves 
diatonic intervals, resulting from the succession 

fifths (chap. V. and vi.), it comprehends the whole 0%^ 
melody. cWt 

nuc. 

Chap. XIX. Of the Enharmonic Species. 

T44. The two extremes, or highest and lowest notes, 

C of the fundamental bass by thirds major C£Gf,^^ 
give this modulation V Bi^ft \ and these two sounds 
B#, differ between themselves by a small interval wkidiaid^ 
is called the dieais^ or enharmonic fourth* of a tone 





(tt) In really, C being supposed i, as wc have always supposed it, E is ^ and ^ being 4 ,'G< 

then shall be to G as 44 4 > that is to say, as 25 times 2 to 3 times 16 : the proportion then of G# to G is 

as 25 to 24, an interval much less than that of 16 to 15, which constitutes the semitone from V to B, or from F 
to £ (note z). 

(uu) A minor joined to a major semitone will form a minor tone ; that is to say, if one rises, for instance, fitsa 
£ to F, by the interval of a semitone major, and afterwards from F to F% by the interval of a minor semitone, the 
interval from E to F^; will be a minor tone. For let us suppose E to be i, F will be -ff, and F^ will be 44 
•{ 4 > that is to say, 25 times 16 divided by 24 times 15, or 5 E then is to FlK as one is to y, the interval 
which constitutes the minor tone (note BB). 

"With respect to the tone major, it cannot be exactly formed by two semitones •, for, i. Two major semitones in 
immediate succession would produce more than a tone major. In effect, multiplied by 4r gives 44 t« ^ 

greater than the interval which constitutes (note Bb) the major tone. 2. A semitone minor and a semitooe major 
would give less than a major tone, since they amount only to a true minor. 3. Aud, d fortiori^ two minor semi* 
tones would still give less. 

( xx) In effect, Eb being y, Gp will be 4 of 4 j that is to say, (note a) fj: now the proportion of 4 to 4 f 
(note d) is that of 3 times 25 to 2 times 36 \ that is to say, as 25 to 24. 

(yy) a being 4 is 4 of 4 1 that is to say, 44> ^od C is i : the proportion then between C and is that 

of I to 44 « or of 24 to 25. 

{zz) Ap being the third major below C, will be y (note a) : Cp, then, is y of y ) that is to say 5 y. The propor- 
tion, then, between C and Cp, is as 25 to 24. 

(3 a) G)K being 44 *^od B# being 4 of t 4> equal (note d) to and its octave below 

shall be V/ \ an interval less than unity by almut y 4 r or It is plain then, ftotn thi^ fraction, that the B$ 
MB question must be considerably lower than C. 5 
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leoryof ^hich is the difference between a semitone major and a 
uiDooj. semitone minor (3 b). This quarter tone is inappre- 
•v”' liable by the ear, and impracticable upon seyeral of our 
iostraments. Yet have means been found to put it in 
practice in the following manner, or rather to perform 
what will have tJie same efiect upon the ear. 
nnerof 145* We have explained (art. 116.) in what man- 
ningly ner the chord G$ B ‘d f * may be introduced into the 
(^ucing minor mode, entirely consisting of thirds minor perfect- 
ic 9 At supposed such. This chord supply- 
nnnentiing the place of the chord of the dominant (art. 116.) 
led from thence we may pass to that of the tonic or genera- 
^ tor A (art. 117.). But we must remark, 

1. Tliat this chord G)K B ‘d f ’, entirely consisting of 
thirds minor, may be inverted or modified according 
to the three following arrangements, B ‘d f 1 ) 
F B, F G^K B ‘d’ 5 and that in all these thi*ee difte- 
rent states, it will still remain composed of thirds mi- 
nor 5 or at least there will only be wanting the enhar- 
monic fourth of a tone to render the third minor be- 
tween F and G)JC entirely just ; for a true third minor, 
as that from £ to G in the diatonic scale, is composed 
of a semitone and a tone both major. Now from F to G 
there is a tone major, and from G to G)$t there is only a 
minor semitone. There is then wanting (art. 144.) the 
enharmonic fourth of a tone, to render the third F GS: 
exactly true. 

2. But as this division of a tone cannot be found in 
the gradations of any scale practicable upon most of our 
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instruments, nor be appretiated by the ear, the ear Theory of 
takes the different chords. Ilam:ony 

B ‘d’ ‘r ‘g*’ ’ — ^ ' 

D F G« B 

F G* B ‘d\ 



which are abaci otely the same, for chords composed 
eveiy one of thirds minor are exactly just. 

Now the chord G$ B ‘d f’, belonging to the minor 
mode of A, where G% is the sensible note ; the chord 
B ‘d f gS’, or B ‘d f ab% will, for the same reason, be- ' 
long to the minor mode of C, where B is tlio sensible 
note. lo like manner, the chord D F G^ B, or 
DF Ab will belong to the minor mode of £[;* 
and the chord F GjK B ‘d’, orF At? *c|? ct?t?’, to the mi- 
nor mode of G[?. 

After having passed then by the mode of A to the 
chord G^([ B *d f’ (art. 1I7.), one may by means of this 
last chord, and by merely satisfying ourselves to invert 
it, afterwards pass all at once to the mode^ of C minor, 
of Et? minor, or of G{? minor $ that is to say, into the 
modes which have nothing, or almost nothing, in com- 
mon with the minor mode of A, and which are entirely 
foreign to it (3 c). 

146. It roust, however, be acknowledged, that a The altera- 
transition so abrupt, and so little expected, cannot de-tion, Uow- 
ceive nor elude the ear j it is struck with a sensation 
80 unlooked-for, without being able to account for the 
passage to itself. And this account has its fouodatioa abrupt nod 
in the enharmonic fourth of a tone ^ which is overlook- scniibk. 

3X2 ed 



This Interval has been called the fourth of a tone^ and this denomination is founded on reason. In effect, we 
may distinguish in music four kinds of quarter tones. 

1. The fourth of a tone major : now, a tone major being and Its difference from unity being the difference 
of this quarts tone from unity will be almost the fourth of f ; that is to say, -j-V. 

2. The fourth of atone minor; and as a tone minor, which is differs from unity by -J, the fourth of a mi- 
nor tone will differ from unity about 

3. One half of a semitone major ; and as this semitone differs from unity by one half of it will differ from 
unity about j\, 

4. Finally, one half of a semitone minor, which differs from unity by : its half then will be 

The interval, then, which forms the enharmonic fourth of a tone, as it docs not differ from unity but by 
may justly be called the fourth of a tone^ since it is less different from unity than the largest interval of a quarter 
tone, and more than the least. 

Wc shall add, that since the enharmonic fourth of a tone is the difference between a semitone major, and a se- 
mitone minor ; and since the tone minor is formed (note uu) of two semitones, one major and the other minor ; 
it follows, that two semitones major in succession form an interval larger than that of a tone by the enharmonic 
fourth of a tone ; and that two minor semitones in succession form an interval less than a tone by the same fourth 
of a tone. 

(3 b) That is to 9^, that if you rise from E to F, for instance, by the interval of a semitone major, and after- 
wards, returning to E, you should rise by the interval of a semitone minor to another sound which is not in the 
scale, and which I shall mark thus, F-f-, the two sounds F-4-4ind F will form the enharmonic fourth of a tone : 
for E being i, F will be ; and F+tt • ^be proportion then between F-^- and F is- that of 4^ to 4 r (uote ; 
that is to say, as 25 times 15 to 16 times 24 ; or otherwise, as 25 times 5 to 16 times 8, or as 125 to 128. 
Now this proportion is the same which is found, in the beginning of the preceding note, to express the enharmor 
nic fourth of a tone. 

(3 c) As this method for obtaining or supplying enharmonic gradations cannot be practised on every occasion 
when the composer or practitioner would wish to find them, especially upon instruments where the scale is fixed 
.ind invariable, except by a total alteration of their economy, and re-tuning the strings, Dr Smith in his Harmo« 
nics has proposed an expedient for redressing or qualifying this defect, by the addition of a greater number of keys 
or strings, which may divide the tone or semitone into as many appretiable or sensible intervals as may be nece^ 
sary. For this, as well as for the other advantageous improvements which he proposes in the structure of instn^ 
ments, we cannot with too much warmth recommend the perusal of his learned and ingenioud book to such of out* 
readers as aspire to the , character of genuine adepts in the theory of musicw 
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TUf>rf of nothing, Iiecaa^ it if inappretiiible by the car 5 

itututouf iKit of wilich, tbofj'ih it’* falue ut not a^fc^rtaineJ, tiie 
' ffhole h^r»hne^f if sensibly perceived. The iasUuit of 
sarpriM;, however, immediately vani^ibes ; and that aslo- 
niHlmKHt is turned into admiration, when one feels him- 
*«elf transported as it were all at once, and aimost im> 
perceptibly, from one mode to another, which is by no 
means relative to it, and to which be never could have 
immediately pa^iscd by the ordinary series of fuodamen- 
tal notes. 

Chap. XX. Of the Diatonic Enharmonic Species. 

147. If we form a fundamental bass, which rises al- 
ternately by fifths and thirds, as F, C, £, B, this bass 
See fig. 12. will f^ve the following mo^iation *f, c, e, dij:’ ; in 
which the semitones from ^f^ to V, and from *e' to ^d^% 
are equal and major (3 d). 

This species of modulation or of harmony, in which 
SeeFnAor-0]] the semitones are major, is called the enharmonic 
diatonic species. The major semitones peculiar to this 
species give it the name of diatonic^ bcca*ise major se- 
mitones belong to the diatonic species \ and the tones 
which are greater than major by the excess of a fourth, 
resulting from a succession of major semitones, give it 
the name of enharmonic (note 3 a). 



Chroinatic 
enhariDO- 
nic inter- 
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formed. 

See ii^« 15. 
From this 
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effect* of 
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to be in the 
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Chap. XXI. Of the Chromatic Enharmomc Species. 

148. If we pass alternately from a third minor in 
descending to a third major in rising, as C, C, A, €)$(, 

^ C)Kf we shall form this niodulation e, e, e in . 
which all the semitones are minor (3 £)-. 

This species is called the chromatic enharmonic spe- 
cies : the minor semitones peculiar to this kind give it, 
the name of chromatic^ because minor, semitones belong 
to the chromatic s|>ecies ^ and^ the semitones which are 
lesser by the diminution of a fourth resulting from a 
succession of minor semitones, give Dgme of en- 
harmonic (note 3 f). 

149. These new species confirm what we have aU 
along said, tliat the whole effects of harmony and. nie- 
lody reside in the fundamental bass. 

1 50. The diatonic species is the most agreeable, be- 
cause the fundamental bass which produces it is form- 
ed from a succession of fifths alone, which is the most 
natural of all others. 

151. The chromatic being formed, from a, succession 
of thirds, is the most natural after the preceding. 

152. Finally, the enharmonic, is the least agreeable 
of all, because the fundamental bass wbicb gives it Is . 
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not ii— rdiii ely imHoted hr tatemt. The 6oithrfTk«7rf 
a tone which coosutoCes th» species, and which h it- Enwy 
self inappyetiabie to the ear, nrithrr pcadnccs ■sreas'^^ 
produce iu cftect, hoc in fsupmtiiMi as 
suggesu the fandainmCai baas from whence k icwks*, 
a ba.ss whose procedure is nat agr eeabfe tonatwc,siaa 
it is formed of two sonnds which are not rmfi^iiewi im 
to the other in the series of thirds (art. 144.). 

Chap. XXIL Shemng that M.ekdj is Ae Cfspnog 
cf Harmony. 

1 53. A IX that we have hitherto said, as it seens U 
me, is more than sufficient 10 convince ds, that inek(lTt«(> 
has its miginal principle in haimooy ^ and that k k 
harmony, expnsoed or understood, that we ought 
look for the etlt-ct'; of melody. 

1 54. If this should still appear donht&l, Dothiog 

is necessary than to pay due aUentioii to the fi^t ex- 
periment (art. 1 9.), where it nay be seen that the pfia* 
cipal sound is always the lowest, and that the sharper 
sounds which it generates are with relation to it whk 
the treble of an air is to its bass. 

1 55. Yet more, we have proved, in treatiog of the 
broken cadence (cliap. xvii.),that the diversification of 
basses produces eiltcU totally different in a modolatioo 
which, in other respects, remains the same. 

156. Gan itr be still necessary taaddoce more coo- 
vincing proofs ? We have but to examine the different 
basses which may be given to this very simple roodola- 
tion GC. It will be found susceptible of many, »od 
each wilt give a different character to the roodolitiOB 
GC, tJjougb in itself it remains always the same- 
We may .thus change the whole nature and effects of ji 
modulation, without any other alteration than that of 
its fundamental bass. 

M. Rameau has sho^Tn, in bis Nev; System of i/mir, 
printed at Paris 1726, p. 44. that this roodulatioo 
G, C, is susceptible of 20 different fundamental bases. 
Now the same fundamental bass, as may be seen in oiF 
second part, will afford several continued or thoroogii 
basses. How many means, of consequence, may be prac- 
tised to vary, the expression of the same modolatioo ? 

157. From these different observations it may be 
concluded, I4 That an agreeable melody, naturally iio-ce a 
plies a bass extremely sweet and adapted for singuigibeM 
and that reciprocally, asi musicians express it, a 

this kind generally prognosticates an agreeable mc-^ 
lody(3F). 

2. That the character of a just harmony is only to 
form in some measure one. system witli the modulatioB, 

90 



(3 d) It is obvious, that if F in the bass be sopposed i, ‘f’ of the scale will be 2, C of the bass -J and V of 
the scale ^ of^, that is ^ j the proportion of ‘P to ‘e^ is as 2 to y, or as 1 to x|. Now E of the bass beii^ 
rikewise ^ of -J, or V 5 B of the bass is -Jr of ^nd its third major D)K ^ of -J- of *-y*, or y of y j this thiid 
major, approximated as much as possible to in the scale by means of octaves, will be of V : ‘e’ then of ibc 
locale will be to which follows it, as Is to ^-J.of V, that js to say, as I to The semitones then fion 
•f’ to ‘c’, and from ‘e’ to ‘d’Jiit, are both major. 

(3 e) It is evident that ‘e’[^ is f (note q,), and that ‘e’ is these two Vs, then, are between themselves as f 
to that is to say, as 6 times 4 to 5 times 5, or as 24 to 25, the interval which constitutes jibe minor semitooc. 
Moreover, the A of the bass is and C of ijf or 4 ^ • then is 4 of 44 ^ scale is likewke tg 

the ‘e’# which follows it, as 24 to 25. All the semitones therefore in this scale arc minor. 

(3 F^ Many composers begin with determiaing and writing the bass j a method, however, which appears ia 
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Principles SO that from tlie whole taken together, the ear may on- 
^CwDpoii. ly receive, if we may speak, so, one simple and indtvi- 
sible impression. 

^ ^ 3. That the character of the same modulation may 

be diversified, according to the character of the bass 
which is joined with it. 

But notwithstanding the dependency of melody up- 
on harmony, and the sensible in^uence which the lat- 
ter may exert upon the former ; we must not however 
conclude, with some celebrated musicians, that tlie 
effects of harmony are preferable to those of melo- 
dy. Experience proves the contrary. [See, on this 
account, what is written on the license of mnsio, print- 
ed in tom. iv. of D’Alembert’s Melanges de Literature^ 
P- 448-]- 



Gcneral Remark. 

oiComposi' 

The diatonic scale or gam mat being composed pf tion. 
twelve semitones, it is clear that each of these semi- ^ 
tones taken by itself may be the generator of a mode \ 
and that thus there must be twenty-four modes in all, 
twelve major and twelve minor. We have assumed 
the major mode of C, to represent all the major modes 
in general, and the minor mode of A to represent the 
modes minor, to avoid the difficulties arising from sharps 
and fiats, of which we must have encountered either a. 
greater or lesser number in the other modes. But the 
rules we have given for each mode are general, what- 
ever note of the gammut .be taken for the generator of , 
a mode. 



PART II. PRINCIPLES AND RULES OF COMPOSITION. 



158. COMPOSITION, called also counief'potut^ is 
tiovi ID bar-Q^^ of composing an agreeable air, but .also 

. thatofcomposingseveral airs in such a mapner that when 
8e«Cbs^- heard at the same, time, they may unke in producing an 
effect agreeable and driightfnl to the ear.} tliis is what 
we call composing music in several parts.. 

The highest of these parts is called the treble^ the 
lowest is termed the bass; the others parts, when there . 
are any, are termed middle parts; and each in particuv 
]ar is signified by a different name. 

Chap. I. Of the Different Names given to the same: 
Interval. 



Fsuticalar 

iaBcrval* 

diHTerciit 
lusmcfl, and 
wAj. 

SocoDd le- 

dimdint, 

wbaat. 



to 

call^ 



Mm fifth, 
what- 



159. In the introduction (art. 9.), we have secq a 
dclaul of the most common names given to the different » 
intervals. But particolar intervals have obtained dif- 
ferent names, according to ciicnmstances } which it is . 
proper to explain. 

160. An interval composed of a tone and a sem^ 
tone, which is commonly called a Uhird minor^ is like- 
wise sometimes called a second redundant; such is tbe 
interval from C.to in ascending, or that of A to v 
Gb descending. 

This interval is so termed, because one of the sounds . 
which form it is. always .either, sharp or fiat,.and that, 
if that sharp or fiat be taken away, the interval will be 
that of a second (3 G). 

16 1. An interval composed of two tones and two 
semitones, as that from B to ^f’, is called a false j^th. 
This interval is the same with die iritone (art. 9.), since 



two tones and two semitones are equivalent to three* 
tones. There are, however, reasons for distinguishing 
them, as will appear below. 

162. As tbe. interval from C to D)ji[ in ascending 

has been called a second redundant, we likewise call diu^ant, 
the interval .from C to in ascending, a fifth redun^ ^bat. 
danty or from B to £b in descending, each of which in* 
tervals b composed of four tones (3 h). 

This interval is, in the main, the same with that of Distm. 
tbe sixth minor (art. 6.) : but in the fifth redundant S™*bcd ' 
there is always a sharp or fiat} insomuch, that if 
sharp or flat were removed, the interval would become 
a.true fifth. , 

163. .Fop the same reason,, an interval composed of Seventh du 
three tones and three semitones, as from Gj^ to ‘f ’ in miniihed, 
ascending, is called a seventh diminished; because, if’^hat 

we remove the sharp from G, tbe interval from G to 

will become that of an ordinary seventh. The in- 
terval of a seventh diminished is in other respects tbe 
same with th%t of the sixth tniyor (art. 9.^ (3 1). 

164. The major seventh is Ukewis.e sometimes called Seventh 

U' seventh redundant. Vi). major and 

redundant ' 

Chapa^II. Comparison of the Different Intervals. 

165. If we sing ‘c’ B in descending by a second, ^9tes in 
and. afterwards C B in ascending by a seventh, these different 
two B’s shall be octaves one to the other } or, as we ocuvet or 
commonly express it, they will be replications one 

of the 

l6|S. On acepunt then oLthe resemblance between other. 

every 



geberal more proper to produce a. learned and harmonious music, than a strain prompted by genius and animated 
by. enthusiasm. 

(3 g) For tbe same reason, this interval is frequently termed, by Elfish, musicians an extreme sharp second. 

• (3 h) .This interval b usually, termed by ’English theorists a sharp jyth. 

(31) The material difference between tbe diminished seventh and the major sixth is, that the former always 
implies a division of the interval into three minor thirds, whereas a division into a fourth and third major, or 
into a second, and major and. minor third, is usually supposed in tbe latter. 

(3 k) The chief use of these different denominations is therefore to distinguish chords: for instance, the, 
ebo^ of' the redundant fifth and that of tbe diminished seventh are different mm the chord of tbe sixth } the 
cho.i^ of the seventh redundant, firpto that of the seventh major. This will be explained in the fottowiogv 
chapters. 3 . 
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Principlct every sotmJ and Its octave (art. 22.), It follows, tliat 
ofCompou./o rise by a seventh^ or descend by a second ^ amount to 
. . the same thing. 

Heoceto manner, it Is evident that the sixth des- 

descend to ceoding is nothing but a replication of the third ascend- 
one replica- ing, nor the fourth descending bnt a replication of the 
tion, and ascending. 

"hcr,^has”^ t68. The following expressions either are or ought 

the same regarded as synonymous. 

eflect. 

Betui of To rise by a second.— To descend by a seventh« 
tioiw To descend by a second.— To rise by a seventh. 
Examples 1^7 • third.- To descend by a sixth, 

of this. To descend by a third.— To rise by a sixth. 

To rise by a fourth.— To descend by a fifth. 

To descend by a fourth. — To rise by a fifth. 
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169. Thus, therefore, we shall employ them Indlfler- priaopki 
cntly the one for the other ; so that wl^n we say, fiarafr^m 
instance, to rise by a thirds It may be said with equal , ^ 
propriety to descend by a sixths &c. ^ ^ 



Chap. III. Of the Cl^s s of the Value or Quantity 1 
of the Rhythm / and of Syncopation, 

170. There are three cleflbt In mnslc \ the F clefff Seeci^ 
Q: \ the C cliff HI \ and the G cleff ^ 

The F cleff Is placed on the fonrth line (3 l) or onaad W 
the third ; and the line on which this cleff is j^aced givetpbedL 
the name of F to all the notes on that line. An 

The C cleff is placed on the fonrth, the third, 
second, or the first line : and in these different positions 

aU 



(3 l) Our ^thor lias treated this part of his subject with somewhat less perspicuity than usual. He has nei- 
ther described the staffs or systems of lines on which the cleffs are placed, nor explained their relation to each 
other. We have therefore attempted to supply the deficiency. 

Musical sounds, like language, are represented by written characters, by which their graveness or acuteness, 
their duration, and the other qualities intended to assigned to them, are accurately distingnished. 

The characters which denote the graveness or acuteness, or, as it is termed, the fitch of soonds, are intended 
to represent the ordinary limits of the human voice, in the exercise of which, ot the employment of instinments 
of nearly the same compass with it, all practical music consists. 

From the lowest distinct note, wilhont straining, of the masculine voic^ to the highest note generally produced 
by the female voice, there is an interval of three octaves, or twenty-two diatonic notes. 

These notes are represented by characters described alternately on eleven parallel lines, and the spaces between 
them, fonmng what we shdl here term the general system. 

The characters representing the notes are difllerently formed according to their doraiioD, but with this we have 
at present no concern. We shall employ the simplest, a small circle or ellipse. 

The whole extent of the human voice, then, if described upon the general system^ would be represented as at 
Plate CCCLV. fig. I. 

^ The masouline voice, rising from the lowest note of the general system, will, generally speaking, reach tbs 
note on the central line ) and an ordinary female voice will reach the same' note, descending from the highest. 
Male voices more acute, and female voices graver than usual, will consequently execute this note with greater 
facility. 

This central note, then, being producible by every species of voice, has been assumed as a fondamental or key 
note, by which all the others are regulated (art. 4.). And to it is assigned the name of C, by which, in the 
theory of harmony, (as we have seen), the fundamental sound of the diatonic scale is distinguished. 

The other notes take their denominations accordingly. The note below it is B, that above it ‘d*, &c. } and 
to distingnish this central C from its octaves, it is called tbe middle or tenor C. 

As no human voice can execute the whole twenty-two notes, the general system is divided into portions of five 
lines, each portion representing the compass of an ordinary voice \ and difibrent portions are made use of, accord- 
ing to the graveness or acuteness of different voices. 

The five lines in this state form what is called a staffi Each staff is subdivided into lines and spaces. On 
the lines, and in the spaces, tbe heads of the notes are placed. The lines and spaces are counted upwards, frun 
the lowest to the highest ^ tlie lowest line is termed tbe^ri^ line; the space between it and the de- 

nominated tbe first space^ and so on. Both lines and spaces have the common name of degrees ; the staff thus 
contains nine degrees, viz. five lines and four spaces. 

To ascertain what part of the general system is formed by a staj^l one of the cl^s mentioned in the text is 
placed at the beginnii^ of the staff, on one or other of the Hues of it. 

Tbe C or tenor cleff always denotes the line on which it is placed to be that which carries the tenor C. TIk 
G or treble cleff distinguishes tbe line carrying *g% the perfect fifth above the tenor C. And the F or bass cleff 
ascertains the line which represents F the perfect fifth below tbe tenor C. 

The figures of the cleffs, (which are characters gradually corrupted firom the Gothic C, G, and F), and their 
places in the general system, appear on Plate CCCLV. fig. 2. 

By this disposition of the cleffs, we see that the staff, which includes the line bearing the treble cleff, is fmed 
by the five highest lines of the general system ) and that tbe stafi' which comprehends the bass cleff consists of 
the five lowest. 

The central line, which carries the tenor C, belongs neither to the treble nor the bass staves. Bnt as that note 
frequently occurs in composition written on these staves, a small portion' of the tenor line is occasionally iotfo- 
duced below the treble cleff and above that of the bass (fig. 3.). 

is 
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all the notes on the nme line with the cleff take the 
Compod-iuaie of C. 

tioB. The G cleff IS placed on the second or first line ^ 
and all the notes on the line of the cleff take the name 
^ 7 -^ ofG. 



jyi. As the notes are placed on the lines, and in 
notes to the spaces between the lines, the name of any note may 
iovesti- discovered fron the position of the cleff. Thus, in 
^ the F cleff, the note on the lowest, line is G *, the note 
^ space between tbe two first lines A ^ the note on 
i. second Hoe B, &c. 

tiaiid 172. A note before which there is a sharp (marked 
rrof thus must be raised by a semitone ^ and if there be 
f^^aflat (marked h) before it, it must be depressed by a 
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Tbe natural (marked thus ||) restores to its natural Prmdplet 
value a note which had been raised or depressed by aofComposi- 
semitone. , tioa. 

173. When a sharp or a flat is placed at tiie cle^ pj ^ 
all the notes upon the line or space on which this 
sharp or flat is marked, are sharp or flat. For instance, 
if in (he cleff of G a shai^ be placed on the highest 
line, which is the place cJf all the notes on that 
line will be to restore them to the onginal va* 

lue of y* natural, a I) most be placed before them. 

In the same manner, if a flat be marked at tbe cleff, p,v 
all the notes on the same line or space with tlie flat will 
be flat ^ to restore them to their natural state, a i| must 
he placed before them (3 m). 

274. Every piece of music is divided into different and 



As notes still more remote from the staff in use are sometimes introduced, small portions of the lines to which 
these lines belong are employed in the same manner. Thus, if in writing in tbe bass staff we want the note properly 
placed on the lowest line of tbe treble staff, we draw two short lines above the bass staff, one representing the tenor 
line, and the other the lowest line of the treble staff*, and on this last short line we place the note in question, (fig. 4.). 

Ob tbe other hand, if, in writing on the treble staff, we would employ a note properly belonging to tbe bass 
staff, we place it below the treble staff, and insert the requisite short lines, representing tbe corresponding lines 
of the general system (fig. 5.). 

Ihe occasional short lines thus employed are termed ^ger lines. 

The same expedient is used to represent notes beyond the limits of the general systenf. Thus, we trrite the F 
which is one degree lower than tbe lowest G of the bass staff, on tbe space below that G 5 the E immediately 
lower, or on a leger line below the bass staff, and so on. Notes in this position are termed double ; thus, the F 
just mentioned is double F, or FF j tbe E, or doable E, EE, 8cc. 

Again, the V above the highest ‘g’ of the treble staff is placed on a leger line above that staff. The is 
placed on the space above the leger line : The next note V is set on a second leger line, and so on. Tliese high 
notes are, in compositions for some instruments, carried more than an octave above the general system. Those in 
tbe first octave are said to be in alt ; those beyond it, to be m altissimo. 

Tbe tenor or C cleff is employed to form different intermediate staves between the treble and bass, aceordiog 
to tbe compass of the voice or instmment for wbicb the staff is wanted. 

Compositions for tbe gravest masculine voices and instruments are written on the bass clc^ff, and those fbr fe 
male voices and instruments highest in tone, on tbe treble staff 
For masculine voices next in depth to the bass, and for the higher octave of the violoncello and bassoon, 
a staff, called the tenor stcfff'f is formed by adding to the tenor line the three highest lines of tbe bass staff and 
the lowest line of the treble (fig. 6. i.). 

For the highest masculine voices, which are called counter fenor, and for the tenor violin, a staff is formed by 
the tenor line, the two highest lines of the bass, and the two lowest of the treble staff (fig. 6. 2.). 

For the gravest female voices, which are called mezzo soprano^ the tenor line and four lowest lines of tbe 
treble form a staff (fig. 6. 3.) 

Tbe relation of all the staves to tbe general system, and to each other, will appear from fig. 6. 

The bass cleff on the third line, tbe tenor cleff on the second, and tbe treble cleff on the first, rarely occor, ex- 
cept in old French music. 

Tbe tenor cleff, and the staves distinguished by h, arc now less frequently used than the treble and bass cleffs. 
Those who cultivate music only as an amusement find it irksome to learn so many modes of notation. The tenor 
Staves are accordingly banished from compositions for keyed instruments. Secular compositions for ^'oices are like- 
wise now written in the treble and bass staves only 5 althongb in this there is F,'>me inaccuracy, as the tenor parts 
now written in the treble staff, must often be sung an octave below that in which they appear. Tbe chief use of 
the tenor cleff is in choral music and compositions for tbe bassoon and tenor violin *, and its principal advantage, 
the facility of reading ancient music, which is almost exclusively vrritten io this cleff, has seldom been deemed an 
insofficient recompense for the labour of acquiring it. 

(3 m) Tbe disposition of sharps or flats at tbe cleff, which is termed the si^titure, depends upon tbe mode, or 
tone assumed in the composition as a fundamental or key note, and will be afterwards explained. 

The sharps or flats of the signature affect not only the notes placed on the same degree with themselves, as men- 
tioned in the text, but also all the notes of the same letter, in every octave tfaroogbout the movement. 

The sharps or flats of tiie signature determine the seale in which the movement is composed, and are therefore said 
to be essential; those which occur in the course of the piece on an occasiooalcbange of tbescale,are termed accidental* 

^ Compositions for French horns are written in tbe treble staff, altbongh the tone oftbeinstruraent be very grave; but this is be- 
t>s«ae tlU-homis bsrsowed lbam,aiid has the MK aslaMdiatemls wstkthe ZVitsspst) wiiiohtoaaaciiWiiislriiiiieiiU 
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Principles equal tifUes, called mea$bre$i and each measure is like- 
of Composi-wise divided into diifisrent times. 

. . There are properly two kinds of measures or modes of 

See TSmc. measure of two times, or common time, mark> 

ed by the figure a at the beginning of the time (fig. lo.) •j 
and the measure of three times, or triple time, marked 
by the figure 3 placed in the same manner (fig. 1 1.). 

The different measo^ are distinguished by perpen* 
dicular lines (3 n), called bars. 

In a measure, we distinguish between the strong and 
the weak time : the strong time is that which is beat; 
the weaky that in -which the hand or foot is raised. A 
measure consisting of four times ought to be consider- 
ed as compounded of two measures, each consisting of 
‘ two times : thus thete are in this measure two strong 
and two weak times. In general by the words strong 



PartH 

and weak even the parts of the same time are distin- 
guished *, thus, tiie first note of each time is considered ofConpii. 
as strong and the others as weak. 

175. 'fhe longest of all notes is a semibreve. A 
nim is half its value ^ that is to say, two minims are tOof 

be performed in thi^* time occupied by one semibreve. dustka. ! 
A minim in the same manner is equivalent to two^>4-^2. I 
crotchets, tlie crotchet to two quavers (30). 

176. A note which is divided into two parts by 

boTf that is,’wiiich begins at the end of a measure, aDdboB,w^ 
terminates in the measure following, is called a 
pated note (3 p). 

177. A note followed by a point or dot is increased 
half its value. Thus a dotted semibreve is equi valent a pMUei 
to a semibreve and a minim, a dotted minim, to a mi-o«tr. 
nim and a croUhL.t, &c. (Fig. 17 ) (3 q). 

Chap. 



MUSIC. 



(3 n) All the notes, therefore, contained between two bars constitute one measure \ although in common Ian- 
^age the word bar is improperly used for measure. 

(3 o) The notes, in their figure, consist of a head and a stem^ except the semibreve, which has a head only. 

The place of the note in the staff is determined by the head^ which must be placed on the line, or in the spate, 
assigned to the note, '^he stem may be turned either up or down. 

The quaver is equivalent to two semiquavers^ and the semiquaver to two demi-semiquavers. In modem music 
the demi-semiquaver is also subdivided. 

The quaver and the notes of shorter duration may be grouped together, by two, three, or four, &c. and joined 
by as many black lines across the ends of the stem as there are books in the single note (fig. 12). This arrange- 
ment is convenient in writing, and assists the eye in performance. 

When quavers, or the shorter notes, are to he repeated in the same degree for a time equal to the duration of 
a longer note, the iterations art;, by a sort of musical short-band, represented by writing the long note only, and 
. placing over or under it, ^ many short lines as the short note has hooks (fig. 13.} And the repetition of a series 
of shoit notes is represented by /merely writing for each repetition as many short lines as there are books to the 
short notes of which the series is composed (fig. iq*)* 

(3 p) A note in the middle uf a measure is also said to be syncopated when it begins on n strongs and ends on a 
weak part of the measure, (see fig. 15.) where D, C, and B are each of them syncopated. 

A note which of itself occupies one, two, or more measures, is not said to be syncopated, but con/imie^f or pro^ 
tracted. See fig. l6. 

(3 0^) Notes have sometimes in modem music a double dot after them, which makes them longer by three- 
fourths. Thus a minim twice dotted is equal to three crotchets and a half, or seven quavers, &c. 

Our author, in this chapter, has omitted the explanation of rests^ and of the particular modifications of time. 

^sts are cbaracUrs indicating the temporary suspension of musical sounds. There are as many different rests 
ad there are notes* Thus the semibreve rest indicates a pause of the duration of a semibreve \ the minim rest, of 
a minim, &c. (fig. 18.). 

The semibreve jest also denotes the silence of one entire measure, in triple as well as common time. Hie 
silence of several measures is marked as in fig* 18. ^ but where the silence exceeds three bars, the number is usual- 
ly marked over the rests. 

Common time is either of a semibreve, or of a minim to the measure. 

Common time of a semibreve is indicated by the letter C at the cleff, fig. i. of Plate CCCLVI. When it is 
meant to be somewhat quicker than usual, a perpendicular line is drawn through tbe C, (fig. 2.). 

Common time of a minim to the measure, which is called half time^ is indicated by the fraction that is, two- 
fourths of a semibreve, or two crotchets equal lo a minim, (fig. 3.). 

In triple time tbe measure consfsts of three minims, three crotchets or three quavers, six crotchets or six 
quavers, nine quavers or twelve quavers. 

Triple time 6f three minims is marked at the cleff -I, that is, three halves of a semibreve, (fig. 4.) 

Triple time of three crotchets is indicated by the fraction (three- fourths of a semibieve) (fig. 5.) and that of 

three quavers by ^ (three-eighths of a semibreve), (fig. 6.) 

In the last three examples the measure is divided into three ttmes^ of which the first is strong ^ and the two 
others weak. 

The measure of six crotchets is marked J, (fig. 7.) j and that of six quavers -fi (fig* *** 

two times, of which the first is strong, and the second weak. 

The measure of nine quavers is marked f, (fig. 9.) j and is divided into one strong and two weak times. That 
of twelve quavers is marked (fig. 10.) ^ ana is accented as if it were two measures of six quavers. 

The measures of ^ and ^ rarely occur. 

Three notes are often performed in the time of two of the same name, and are then termed triplets, (fig* 1^*) 

whrre 
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Chaf. tV» D^nition of the principod Cbardt. 

tioo. 

178. (3 r) The chord composed of a third, a fifth, 
^ tod an octave, as C, E, G, C, is called a perfect chord 
it* (srt* 3^)' ^ 

If the third be major, as in C, E, G, C, the perfect 
chord is denominated maipr : if the third be minor, as 
in A, C, E, A, the perfect chord is minor. The per- 
fect chord major constitutes the major made ; and the 
perfect chord minor, the minor mode (art. 31.). 
nlof 179. A chord composed of a third, a fifth, and a 
•e- seventh, as G, B, D, F, or D, F, A, C, &c. is called 
1 ifld * seventh. Such a chord is wholly com- 

to be thirds in ascending. 

tiled. All chords of the seventh are practised in harmony, 
save that which might carry the third minor and the 
seventh major, as C £h G B ; and that which might 
carry a false fifth and a seventh major, B D F 
(chap. xiv. Part !.)• 

e of i8o. As thirds are either major or minor, and as 
'^t they may be differently arranged, it is clear that there 
^ are different kinds of chords of the seventh \ there is 
even one, B D F A, which is composed of a third, a 
false fifth, and a seventh. 

e 181. A chord composed of a third, a fifth, and a 
er sixth, as F A C D, D F.A B, is called a chord of the 
greater sixth, 

182. Every note which carries a perfect chord is 
called a ionic ; and a perfect chord is marked by an 

hy a 3, or by a 5, which is written above the note \ 
but frequently these numbers are suppressed. Thus in 
kte the example 1. the two C's equally carry a perfect 
‘VU chord. 

183. Every note which carries a chord of the seventh 
^ is called a dominant (art. 102.) \ and this chord is 

marked by a 7 written above the note. Thus in the 
example ii. D carries the chord D F A C, and G the 
chord O B D F. 

uit. It is necessary to remark, that among the chords 
^ Voi. XIV. Part II. 

or* 
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of the seventh we do net reckon the chord of the Principles 
seventh diminished, which is only improperly called a of Compos!- 
chord of the seventh ; and of which we shall say more . , 

below. ^ 

1 84. Every note which carries the chord of the great Sob-domi- 
sixth, is called a subdominant^ (art. 97. and 42.) and what, 
is marked with a 6. Thus in the example III. 

carries the chord of F A C D. The sixth should al- ^ 
ways be major, (art. 97. and 109.). 

185. In every chord, whether perfect, or a chord Fnndamcn- 
df the seventli, or of the great sixth, the note which 

carries this chord, and which is the flattest or lowest, 
is called the fundamental note. Thus C in the ex- Sec Tun- 
ample i. D and C in the example il. and F in the ^ji^damentaL 
ample lii. are fundamental notes. 

186. In every chord of the seventh, and of the gjeat Dissonance 
sixth, the note which forms the seventh or sixth abavp 

the fundamental, that is to say, the highest note of the 
chord, is called a dissonance. Thus in the chords of 
the seventh G B D F, D F A C, F and C are the 
dissonances, viz. F with relation to G in the first chord, 
and C with relation to D in the second. In the chord 
of the great sixth F A C D, D is the dissonance (art. 

120.) ; but that D is only, properly speaking, a dissop- 
ance with relation to C from wnich it is a second^ and 
not with respect to F fiom which it is a sixth major 
(art. 17. and 18.). 

187. When a chord of the seventh is composed of ^ 

a third major followed by two thirds minor, the fun- ^ 

daniental note of this chord is called the tonic domi- wbau * 
nant. In every other chord of the seventh the funda- 
mental is called the simple dominant (art. 102.). Thus 

in the chord G B D F, the fundamental G is the Umic 
dominant ; but in the other chords of the seventh, as 
C E G B, D F A C, &c. the fundamentals C and D 
are simple dominants, 

188. In every chord, whether perfect, or of 
seventh, or of the sixth, if it is meant that the third 

above the fundamental note should he major though dered mi- 
it be naturally minor, a sharp must be placed above the nor, and 
f 3 Y fundamental 



where the groups of quavers in the second measure are triplets, apd each triplet occupies the time of two quavers 
only. Triplets also occur in triple time, fig. 1 2. 

^rtain other characters will be with propriety explained here. 

The Pause signifies that the regular time is to be delayed, and the note marked with the pause protracted. 
See fig. 13. where the pause is on the last note of the second measure. 

The Repeat^ a character resembling an S, denotes, that the following part of the movement must be repeated. 
See fig. 14. 

The L}irect (fig. 15.) is placed at the end of ibe staff, to shew upon what degree the first note of the following 
staff is |daced. 

When the inner sides of two bars are dotted, the measures between them are to be repented (fig. f 6.). The 
word bis is sometimes placed over such passages. 

The double bar distin^ishes the end of a movement or strain, (fig. 17^). If the double bar be dotted on one 
or both sides, the strain is to be repeated, (fig. 18.). The double bar does not affect the time ; so that when the 
strain terminates before the end of a measure, as is often the case, the double bar only marks the conclusion of 
the strain, but the time is kept exactly as if it were not inserted. See fig. 19. 

The graces of exertion and expression, such as the appogiature, the shake, the slur, the crescendo, the diminu- 
endo, &C. are not necessary to the consideration of the theory of music or principles of composition, but belong 
to the performer only. See Shake, &c. 

(3 r) Id this part of our subject, we shall, in mentioning the harmonies of the chords, make use of the capital 
letters only, as the general names of the notes, without distii^uisblng octaves by miuuscular or Italic letters. 
The harmonics may be arranged in different octaves. Their diflerent positions will be most easily seen and best 
understood from the examples in the plates. 
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Piinci|ifot imidaiiiratal note. For exampiloy If we would mark the 
•fCmpoa.p^eGt major chord D ¥H A D« aa the third F ahoTe 
> ^ D is natundly mtnor, we place above D a sbai^ as in 

' Example xv. In the same maDoer, the chord of the 
aeven^ D FiK A C, and the chord of the great sixth 
D FX A B, is marited wi^ a X above D, and above 
the X e 7 or a 6 (see v. and vi.). 

On the contrary^ when the third is naturally major, 
and if we would render it minor, we place above the 
fundamental note a Thus the example vix. viii. 

IX. shew the chovda G Bh DGGBb DF,GBbl>£ 
( 3 »)* 



Chip* V* Of tie Fundamental Bass. 

IWaniea- iSp. LxT a modulation be invented at pleasure ; and 
ul bw under this modolation let there be set a bass composed 
fonn« different notes, of which some may carry a perfect 
chord, others that of the seventh, and others that of 
the great sixth, in such a manner that each note of the 
modulation which answers to each of the bass, may be 
ene of those which enters into the chord of that note in 
the bass ; this bass being composed according to the 
rules which shall be immediately given, will be the 
fundamental base of the modulation proposed. See 
Part L where the nature and principles of the funda- 
mental bass are explained* 

Set FUnda- Thus (Exam. XVI.) it will be found that this roodii- 
lation, CDEFGABC, has or may admit for its 

fundamental bass, CGCFCDGC. 

In reality, the first note C in the upper part is 
found in tlie chord of the first note € in the bass, 
which chord is G £ Q C ^ the second note D in the 
treble is found in the chord G B D G ^ which is the 
chord of the second note in the bass, &c. and the bass 
is composed only of notes which carry a perfect chord. 
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or that of the seventh, or that of the great sixlLpi^^ 
Moreover it k farmed according to the rules which 
are now about to give. 

Chap. VI. Rules for the Fundamental Bass. 

190. All the notes of the fundamental hass beiiigxriai^ 

only capable of carrying a perfect chord, or the chordtUfatM. 
of the seventh, or that of the great sixth, are ctthtr^^^ 
tonics, or dominants, or sub-dominants \ and tbe doen-^ 
nants may be either simple or tonic. ' 

Tlie fundamental bass ought always to begin witlr 
a tonic, as much as it is practicable. And now foUsv 
the rules for all the succeeding chords \ rules which 
are evidently derived from tbe principles established ie 
the Birst Bart of this treatise. To be convinced of 
this we shall find it only necessary to review the articles 
34, 9 i> X 22 , 124, 126 , 127. 

Rule I. 

191. In every chord of tbe tonic, or of the tsoic 
dominant, it is necessary that at least one of the nsles 
which form that chord should be found in the chsid 
that precedes it. 



Rule II. 

192. In every chord of the simple dominant, it is 
necessary that the note which const] tntes the sevenfii, 
or dissonance, should likewise be found in the preceding 
chord. 



Rule III. 

193. In every chord of tbe snb-dominant, at lesct 
one of its consonances must be found in the preceding 
chord. Thus, in tbe chord of the sub^ominant F A 
C D, it is necessary that F, A, or C, which are the 



(3 there is no occasion for markmg these sharps or flats when they are originaUv 

daoed at the cleff. For instance, if the sharp be upon F which indicates the kev of G (see Exam, x.) it is snt 
ncient to write D, without a sharp, to mark the perfect chord major of D, D FX A D. In tbe sane manner, 
in the Example xi. where the flat is at'tbe cleflT upon B, which denotes tbe key of F, it is sufficient to wxste G, 
to mark the perfect chord minor of G £b D G. 

But where there is a sharp or a flat at the cleff, if we would render the chord nuDoe which is nmjbr, or 
vice verea^ we must place above the fundamental note a || or natural. Thus tbe Example xix. marks the ninir 
chord D F A D, and Example xiii. the major chord G £ D G.— Sometimes, in lieu of a natural, a flat k 
used to signify the minor chord, and a sharp to sxgplly the msjor. Thus Example xiv. in the key of G, msiki 
the minor chord D F A D, and Example xv. in F, the major chord G B D G. 

When in a chord of the great sixth, tbe dissonance, that is to say, the sixth, oi^t to he sharps and when the 
sharp is not found at the cleff, we write before or after the 6 a X > ood if this sixth should he flat aooosdiag It 
the clefl^ we write a I). 

In the same manner, if in a chord of tbe seventh of the tonic dominaat, the dissonance, that is to an, the 
seventh, ought to be flat or' natural, we write by the side of tbe seventh a b or a ||. Many mosiciaiis, wM a 
seventh from the simple dominant ought to be altered by a sharp or a natural, have likewise written by the side of 
tbe seventh a X or a l| ^ hot M. Rameau suppresses these characters. The reason shall be given below, whet 
we speak of chords by snppositioo. 

If there be one sharp at the cleff, and if we would mark the chord G B D F|| or the chord A C £ F^i we 
oortt to place before the seventh or the sixth a I) or a b* 

In the same manner, if there be one flat at tbe cleff, and if we would mark the chord C £ G Bl|, wo si^ 
to place before the seventh a X or a || ; and so of the rest. 

All these intricate combinations of figuring shew the superior convenience of themodeip method of writing At 
notes themselves instead of the figures, which has tbe farmer advantage of exhibiting the proper am^gemewt ri 
the chord, see Example ii. 
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iBdoIet eoBflonalices of the chood, should he found in the chord 
Donpod-precedii^. The dissonance D maj either be found in 
^ . it or not. 

Rule IV. 

194. Eveir simple or tonic dominant ou^ht to de- 
scend by a nftb. In the first casCf that is to say, 
when the dominant is simple, the note which follows 
can only be a dominant j in t^ second it may be any 
one ) or, in other words, it may either be a tpnic, a 
tonic dominant, a simple dominant, or a sub-dominant. 
It is necessary, however, that the conditions prescribed 
in the second mle should be observed, if it be a simple 
dominant. 

This last reflection is necessary, as will presently be 
seen. For, let us assume the succession of the two 
chords A cm £ G, D F A C ^see Exam, xvii.), this 
ouccession is by no means legitimate, though in it the 
hrst dominant descends by a fifth •y because the C which 
fionns the dissonance in the second chord, and which 
belongs to a simple dominant, is not in the preceding 
^lord. But the succession will be admissible, if, with- 
out meddling with the second chord, we take away the 
sharp carried by the C in the firsts or if, without 
Bseddling with the first chord, we render C and F sharp 
in the second (3 t) j or, if we simply render the D of 
tbe second choid a tonic dominant, in causing it to car- 
Tf instead of F|| (119. and 122.)- 

It is likewise by the same rule that we ought to re- 
ject the succession of the two following chords, 
DFAC,GBDF#> 

Exam, xviii.). 

Rule V. 

195. Every sub-dominant ought to rise by a fifth; 
and tbe note which follows it may, at pleasure, be 
either a tonic, a tonic dominant, or a sub-dominant* 

Remark. 

‘ rules Of the five fnodamental rules which have now been 
tatcd given, instead of tbe three first, one may substitute 
the three following, which are consequences from 
them* 

Rule I. 

If a note of the fundamental bass be a tonic, and 
rise by a fifth or a third to another note, that second 
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note may be either a tome (34. & 91.), see Examples prindplct 
XIX. and XX. (3 u) ; a tome dominant (124.), seeotXompon- 
XXI. and xxii. ; or a sub-dominant (i 24 .)» sec xxiil. tion. 
and XXIV ; or, to express the rule more simply, that ’ 
second note may be any one, except a simple domi- 
nant. 

Rule II. 

If a note of the fundamental bass be a tonic, and 
descend by a fifth or a third upon another note, this 
second note may be either a tonic (34. & 91.) see 
Exam. XXV. and xxvi. ; or a tonic dominant, or a 
simple dominant, yet in such a manner that the rule of 
art. 192. may be observed ^,124.), see xxvii. xxviii. 

XXIX. and XXX. ; or a sub-dominant ( 1 24.), see xxxi. 
and XXXI l* 

Tbe succession of the bass C £[? G C, F A C £, is 
excluded by art. 192. 

Rule III. 

If a note in the fundamental bass be a tonic, and 
rise by a second to another note, that note ought to be 
a tonic dominant, or a simple dominant (101. & 102.). 

See xxxiv. and xxxv. (3 x). 

We must here advertise our readers, that the exam- 
ples xxxvi. xxxvii. XXXVIII. xxxix. belong to the 
fourth mle above, art. 194. ; and tbe examples XL. 

XLi. XLii. to tbe fifth rule above, art. 195. See the 
articles 34, 3J[, I2l, 123, 124. 

Remark I, 

196. Thp transition from a tonic dominant to a Perfect end 
tonic is called an absolute repossy or a perfect rof/enrelippcrfect 
(73.) *, and the transition from a sub^ininant to 
tonic is called an imperfect or irregular cadence (73.) ; how*cm- 
the tonic falls upon the accented part of tbe bar. See ployed. ’ 
XLIII. XLIV. XLT. XLVI. 

Remark II. 

19^. We must avoid, as much as we can, syncopa- Syacopa- 
tions in the fundamental bass; tJiat tbe ear may accu-tion only 
rately disdngnish tbe primarily accented part of a mea- |‘dmi*sible 
sure, by means of a harmony different firm that which 
k had i^fore perceived in tbe last unaccented part of the bast by 
preceding measure. Nevertheless syncopation may be license, 
aometimet admitted in the fundamental bass, but*it is 
by a license (3 y). 

3 Y a Chap. 



(3 t) In this chord it is necessary that the C and F should be sharp at the same time ; for the chord D F A C 
in wbic^ C would be sharp without the F, is excluded by art. 179* 

(3 u) When tLe bass rises or descends ftxmi one tonic to another by the interval of a third, tbe mode is 
commonly changed ; that is to say, from a major it becomes a minor. For instance, if we ascend from the 
tonic C to the tonic £, the major mode of C, C £ G C, will be changed into tbe minor mode of £, 
£ G B £. We must never ascend from one tonic to another, when there is no sound common to both theirmodes: 
fenr example, we cannot rise from the mode of C, C £ G C, to the minor mode of £[^, ¥.\f Gb Bb £b (91*)* 

(3 x) Thus all the intervals, viz. tbe third, the fifth, and second, may be admitted in the fundamental bass, ex- 
cept that of a second in descending. Tbe rules now given for the fundamental bass, are not, however, without 
exception, as approved compositions in music will certainly discover ; but these exceptions being in reality licences, 
end for tbe most part in opposition to tbe great principle of connection, which prescribes that there should be at 
least one note in common between a preceding and a subsequent chord, it does not seem necessary to enter into a 
minute detail of these licences in an elementary work, where tbe first and most essential rules of tbe art alone 
«ugfat to be expected. 

(3 y) There are notes which may be found several times in tbe ^damental bass in succession with a dif- 
ferent 
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Chap. VII. Of tht Rules which ought to be observed 
, in the Treble nvith relation to the Fundamental Bass. 

Ip8. The treble is nothing else but a modulation 
abo^ the fundamental bass, and whose notes are found 
in the chords of that bass which corresponds with it 
( 1 Sp.)* Thus in Ex. X VI. the scale CDEFGABC, 
is a treble with respect to the fundamental bass C G C 
FCDGC. . , 

199. We are about to give the rules for the treble | 
bVor hMu ^ut first we think it necessary to make the two follow- 
may answer ing remarks. 

to its car- i. It is obvious, that many notes of the treble may 
respondent to one and the same note in the fundamental 

nnrfc nml . . • 1 ^ .1 J 



Definition 
of treble. 



One note 
In the tre- 



why. 



and belong to the chord of t!^ 

same note in the fundamental bass. For example, this 
modulation C E G E C, may have for its fundamental 
bass the note C alone, because the chord of that note 
comprehends the sounds C, E, G, which are found in 
the treble. 

2. In like manner, a single note in the treble tnay, 
for the same reason, answer to several notes in the 
bass. For instance, G alone may answer to these three 
notes in the bass, C G C (3 z). 

Rule I. For the Treble* 

200. If the note which forms the seventh in a chord 
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of the simple dominant^ is found in the treble, the note Pikt^ 
which precedes it most be the very same. This is 
we call a discord prepared ( 1 22). For instance, let n . 
suppose that the note of the fundamental bass shall be 
D, bearing the chord of the simple dominant D F AC*, 
and that this C, which (art. i8. and 116.) is the dis- 
sonance, .shonld be found in the treble ; it is necessary 
that the note which goes before it in the treble should 
likewise be a C. 

201 . According to the rules which we have gi?en 
for the fundamental bass, C will always be found in the 
chord of that note in the fundamental bass which pre- 
cedes the simple dominant D. See XEViii. XLIX. U 
In the first example the dissonance is C, in the second 
G, and in the third E : and these notes are already in 
the preceding chord (4 a). 

Rule II. 

202. If a note of the fundamental bass be a tonic 

dominant, or a simple dominant, and if the dissoDsocs 
be found in the treble, this dissonance in the saoie 
treble ought to descend diatonically. But if the note 
of the bass be a sub-dominant, it ought to rise distooi- 
cally. This dissonance, which rises or descends diatosi- 
cally, is what we have called a dissonance sasxd or re- 
solved (129* See Lii. Liii. Liv. 

203. According to the rules for tbe fuadamental baas 
which we have given, tbe note upon which the dbsoi- 

loce 



forent harmony. For instance, the tonic C, after having carried the chord C E G C, may be followed by tne- 
ther C which carries the chord of the seventh, provided that this chord be the chord of tbe tonic dominant C E 
G Bb- In the same manner, the tonic C may be followed by the same tonic C, which may be rendered a sub- 
dominant^ by causing it to carry the chord C E G A. 

A dominant, whether tonic or simple, sometimes descends or rises to another by the interval of ntritonc cf 
false fifth. For example, the dominant F carrying the chord FACE, may be followed by another demiiiaai 
B carrying the chord B D F A. This is a licence in which the musician indulges himself, that he may not be 
obliged to depart from the scale in which he is •, for instance, from the scale of C to which F and B belong. K 
one should descend. from F to Bb by the interval of a just fifth, he would then depart from that scale, became 

Bb is no part of it. . 1 j , » 

(3 z) There are often in the treble several notes which may, if we choose, carry no chord, and be i^arM 
merely as notes of passage, serving only to connect between themselves the notes that do carry chords, and to 
fonn a more agreeable modulation. These notes of passage are commonly quavers. See Example XLVil. 
(Plate CCCLVIII). hi which this modulation C D E F G, may be regarded as equivalent to this other, CEG, 
as D and F are no more than notes of passage. 80 that the base of ftiis modulation may be simply C G. 

When the notes are of equal duration, and arranged in a diatonic order, the notes which are accented ought 
each of them to carry chords. Those which arc unaccented, are mere note? of passage. Sometimes, however, 
the unaccented note may be made to carry harmony •, but the duration of this note is then commonly increased 
by a point placed after it, which proportionably diminishes the continuance of the accented note, and makes it 

pass more swiftly. . a i ■» . • t • 

When the notes do not move diatonically, they ought generally all of them to enter into the chord which is 

placed in the lower part correspondent with these notes. 

(4 a) There is, however, one case in which the seventh of a simple dominant may be found in a roodalatioe 
without being prepared. It is when, having already employed that dominant in the fundamental bass, its mventh 
is afterwards beard in tbe modulation, while tbe dominant is still retained. For instance, let os imagine this 



modulation, 



and this fundamental bass. 



C D C B C Dj 
C D GC G5 



(see example Li.) ^ tbe D of the fundamental bass answers to tbe two notes D C rf the treble. The dissonance C 

has no need of preparation, because the note D of tbe fundamental bass having already been employed for t^ 
which precedes €, tbe dissonance C is afterwards presented, below which the chord D may be preserved, w* 
DFAC. 
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fiidplei aioe to dMctnd or rioe wlU alwAys be {bund in 
(^posir ilie subofjqueiit chord (4 b). 

(ioB- 

-V— ^ Chap. VIII. Of the Continued Bass and its Rules. 

teConii- 

rdBas$. 204. The continued X has8 is a fundamental bass 
itioaed ^i^hose chords are inverted. We invert a chord when 
** we change the order of the notes which compose it 
For example, if, instead of the chord G B D F, we should 
say BDFGorDFGB, &c. the chord is inverted. 

>ni in- The ways in which a Perfect Chord may be In^ 

VERTED. 

r, 

205. Thp perfect chord C £ G C may be inverted 
in two dlficrent ways. 

1. £GC£, which we call a chord of the sixths 
composed of a third, a sixth, and an octave ^ and in this 
case the bass note E is marked with a 6. (See LVi.) 

2. G C £ G, which we call a chfjrd of the sixth and 
fourth^ composed of a fourth, a sixth, and an octave ^ 

and it is marked with a 7. See LVii. 

The perfect minor chord is inverted in the same 
manner. - 

The ways in which the Chord of the Ssfesth may- he 
Inverted. 

206. In the chord of the tonic dominant, as G B D F, 
the third major B above the fundamental note G is 
called a sensible note (77.) > and the inverted chord B 
S F G composed of a third, a false fifth and a sixth, is 
called the chord of the false ffth^ and is marked as in 
examples LViii. and LlX. 

The chord D F G B, composed of a third, a fourth, 
and a sixth, is called the chord yf the sensible sixths and 
marked as in Example LX. (4 c). In tliis chord, the 
third is minor, and the sixth major. 

The chord F G B D, composed of a second, a tritone. 
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and a sixth; is cidled the chord ^ the tHUmCf and is pfineiplci 
marked as in Example LXI. (4 d), of Compsa.- 

207. Itt the chord of the simple dominant D F A C, . . 

we find, ’ 

1. F A C D, a chord of the great sixth, which if 
composed of a third, a fifth, and a sixth, and which is 
figured with a 3. See Lxii. (4 £). 

2. A C D F, a chord of the lesser sixth. Which is fi.* 
gored with a 6. See LXiu. (4 x). 

3. C D F A, a chord of die second, composed of a 
second, a fourth, and a sixth, and which is marked with, 
a 2. SeeLXiv. (4 g). 

The ways in which the Chord of the stdf-DoaiNANT 
may be Inverted. 

208. The chord of the sub-dominant, as F A C D, 
may be inverted in three difierent manners \ but the 
method of inverting it which is most in practice is the 
chord of the lesser sixth A € D F (lxih.), and the 
chord of the seventh D F A C. See LXV. 

Rules for the Continued Bass* 

209. The continued bass is a fundamental bass,, 
whose chords are only inverted in order to render it 
more in the taste of singing, and suitable to the voice. 

See LXVi. in which the fundamental bass which in itK 
self is monotonic and little suited for singing, C G C G C 
G C, produces, by inverting Its chords, this continued 
bass highly proper to be sung, C B C D £ F£, &c. (4 h). 

The. continued bass then is properly a treble with 
respect to the fundamental bass. Its rules immediately 
follow, which are properly those already given for the 
treble. 

Rule I. 

210. Every note wbicli carries the chord of the false 

fifth. 



(4 b) When the treble syncopates in descending diatonically, it is common enough to make the second part of 
tbe syncope carry a discord, and the first a concord. See Example LV. where the first part ol the syncopated note 
O, is in concord with the notes C £ G C, which answers to it in tbe fundamental bass, and where the second 
rart Is a dissonai^ in tbe sobsequent chord A C £ G. In the same manner, the first part of the syncopated note 
jP is in concord with the notes D F A C, which answer to it i and the second part is a dissonance in tbe subset 
quent chord G B D F^ which answers to it, &c. 

(4 c) This chord is called, by English musicians, the chord of tbe third and and generally figured^.. 

(4 d) This chord is in England called tbe chord of tbe second and fourth, and is figured f. 

(4£) We are obliged to mark likewise, in tbe continued bass, the chord of the sub-dominant with a f, which 
JO the fundamental bass is figured with a 6 alone ^ and this to distinguish it from the chords of the sixtli and of the 
lesser sixth. (See examples LVi. and LXiil.). The chord of the great sixth in the fundamental bass carries al- 
jways the sixth major, whereas in tbe continued bass it may carry tbe sixth minor. For instance, the chord of the- 
seventh C £ G B, gives the chord of the great sixth £ G B C, thus improperly called, since the sixth from £ 
to C is minor. 

(4 f) M. Rameau has justly observed, that we ought rather to figure this lesser sixth with a I, to distinguisk 
it from the sensible sixth which arises from the chord of tbe tonic dominant, and from the sixth which arises from 
tbe perfect chord. In tbe mean time he figures in bis works' with a 6 alone, tbe lesser sixths which do not arise 
from tbe tonic dominant^ that is to say, he figures them as those which arise from the perfect chords and we 
liave followed him in that notation, though we thought with him, that it would be better to mark this choixl by 
particular figure. 

(4 g) Tbe chord of the seventh B D F A gives,, when inverted, the chord' F A B D, composed of a third, a 
tritone, and a sixth. The chord is commonly marked with a 6, as if the tritone were a just fourth. It is bis 
business who performs the accompaniment, to know whether the fourth above F be a tritone or a fourth redundant. 
One may figure this chord thus, 

(4 h) The continued bass is proportionably adapted to singing, as the sounds which form it more scrupulously 

observe 
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Prinolplef firtht axvd which of conscquenoe most be whet we have 
efConupotu called a iemtble note^ oo^t (77O to rise diatonically 
, opon the note which fiollows it. Thus in example 

^ LXiv. the note B, carrying the chord of the false fifth, 
ziaes diatonically npon C (4 i). 

Bul£ U. 

21 1. Every note carrying the chord of the tritone 
should descend diatonically upon the subsequent note. 
Thus in the same example LXVI. F, which carries the 
chord of the tritone figured with a 4+, descends diato- 
nically upon £ (art. 202.)« 

Rule III. 

2X 2. The chord of the second is commonly pot in 
practice upon notes which are syncopated in descend- 
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ing, hecause these notes are dissonances wfaiciheig|it Is »ti^ 
be prepared and resolved (200. 302.). See the eziA.dCwpi 
pie LXTii. where the second C, which ii syncopated, ^ 
and which descends afterwards upon B, carries the chord 
of the second (4K). 

Chap IX. Of some Licenses assumed in the Funds* 
mental Bass. 



{ I. Of Brosush and INTERRUPTED Cadescbs. 

213. The broken cadence is executed by means of aBnbi(» 
dominant which rises diatonically upon another, or apon^^ h* 
a tonic by a license. See, in the example Lxxiv. 

(132. and 134.) 

214. The interrupted cadence is formed by a do>btcBeid 

minant, 

hnitaa 

^ ti 



observe the diatonic order, because this order is the most agreeable of all. We must therefore endeavour to pre- 
serve it as much as possible. It is for this reason that the continued bass in Example Lxv. is much more in tbs 
taste of singing, and more agreeable, than the fundamental bass which answers to it. 

X4 1) The continued bass being a kind of treble with relation to the fundamental bass, it ought to obserre die 
same niles with respect to that bass as the treble. Thus a note, for instance D, carrying a chord of the sereoth 
D F A C, to which the chord of the sub-dominant F A C D corresponds in the fnndamental bass, ought to liss 
diatonically upon E, (art. 129. N* i. and art. 202.). 

1(4 k ) iVhen there is a repose in the treble, the note of the continued bass ought to be the same with that of the 
fundamental bass, (see Example LXViii.). In the closes which are found in the treble at D and C (measures se- 
cond and fourth), the notes in the fundamental and continued bass are the same, viz. G for the first cadence, ind 
C for the second. This mle ought above all to be observed in cadences which terminate a piece or a mods- 
lation. 

It is necessary, as much as possible, to prevent coincidences of the same notes in the treble and continued bass, 
unkss the motion of the continued bass should be cond^ry to that of the treble. For example, in the first note of 
the second measure in Example LXIX. D is found at the same time in the continued bass aod in the treble*, hot 
the treble rises from C to D, and from D to £, whilst the bass descends from £ to D, and from D to C. 

Two octaves, or two fifths, in succession, must likewise be avoided. For instance, in the treble sounds G 1 ^ 
the bass must be prevented from sounding G £, C A, or D B } because in the first case there are two octam ia 
succession, £ against £, and G i^ainst G^ aod because in the second case there are two fifths in aocoewou, C 
aninst £, and A against G, or D against G, and B against £• This rule, as well as the preceding, is foood- 
ed upon this principle, that the continued bass ought not to be a copy of the treble, but to form a dHTeicst 
melody. 

Every time that several notes of the continued bass answer to one note alone of the fundaroentul, the composer 
satisfies himself with figuring the first of them. Nay he does not even figure it if it be a tonic ; and he mm 
above the others a line, continued from the note upon which the chord is formed. See Example Lxx. (Piste 
CCCLIX.) where the fundamental bass C gives the continued bass C £ G £^ the two £*s ought in this ban tt 
carry the chord 6, and G the chord } : but as these chords are comprehended in the perfect chord C £ G Q 
which is the first of the continned bass, we place nothing above C, only we draw a line over C £ G £. 

In like manner, in the second measure of the same example, the notes F and D of the continued bass, arisug 
from the note G alone of the fundamental bass which carries the chord G B D F, we think it sufficient to figsre 
F only, and to draw a line above F and D because the same harmony is used with both. 

It should be remarked, that this F ought naturally to descend to E^ but this note is considered as subsistuigw 
long as the chord subsists j and when the chord changes, we ought necessarily to find the £, as may be seen by 
that example. 

In general, whilst the same chord subsists in passing through different notes, the chord is xeckoned the sane 
if the first note of the chord bad subsisted ; in such a manner, that, if the first note of the chord is, for instasoe, 
the sensible note, we ought to find the tonic when the chord changes. See Example LXXl. where this coBtiwie^ 
bass, C B D B G C, is reckoned the same with this, C, B C. (Example Lxxii.). 

If a single note of the continued bass answers to several notes of the fundamental bass, it is figured with the 
ferent chords which agree to it. For example, the note G in a continued bass may answer to this fandameotal 
bass C G C, (see example LXXlll .) } in ibis case we may regard the note G as divided into three parts, of 
which the fint carries the chord the second the chord 7, and the third the chord j. 

We shall repeat here, with respect to the roles of the continued bass, what we have formerly said coucenuBg 
the rules of the fundamental bass in the note upon the third mle, art. 19^ The mies of the continued bass have 
exceptions, which practice and the pemsal of good authors will teach. There are likewise several other robs 
yrhich might require a considerable detail, and which will be found in the Treatise (f Hatinony^ by M. Rameaii, 
l. 
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nuutot vthiA detctodt Uy a Uiird upon another (i36.)« 
fConpon* See, in the example Lxxv. G £ (4 l). 
tioB* Tbeoe cadences ought to be permitted hat rarely and 
’ "mth precaution. 

2 , 0/* Supposition. 

nrdbf 21 5. When a dominant is preceded by a tonic in 
ppoatioii,tbe fundamental bass, we add sometimes, in the con- 
^ tioued bass to the chord of that dominant, a new note 
which is a third or a fifth below } and the chord which 
results from it in this continued bass is called a chord 
hy supposition* 

■ jftyjQ For example, let ns suppose, that in the fundamental 
m. bass we have a dominant G carrying the chord of the 
seventh G £ D F j let ns add to »is chord the note 
C, which is a fifth below this dominant, and we shall 
have the total chord C G B D F, or C D F G, which 
is called a chord by supposition (4 m). 



SIC. 

Frinciplet 

Of the diffircrU kinds of Chords by Supposition. of Compoo- 

tion. 

216. Chords by supposition arc of different kinds. " ^ * 

For instance, the choi^ of the tonic dominant G B D F 
gives, 

1. By adding the fifth . C, the chord C G B D F, These diffe- 
called a chord f the seventh redundant^ and composed *^t choi^ 
of a fifth, seventh, ninth, and eleventh. B is figured 

with a j see LXXVi. (4 n). This chord is not prac-^^ ^ 
tised but upon the tonic. They sometimes leave out the 
sensible note, for reasons which we shall give in the note 
(4 o), upon the art. 219; it is then reduced to C F G D, 
and marked with J or 

2 . By adding the third E, we shall have the chord 
E G B Fy muled a chord (f the tiinth^ and composed 
of a tliird, fifth, seventh, and ninth. And it is figured 
with a 9* This third may be added to every third of 
the dominant. See uxvii. 

3. If 



and elsewhere. These rules, which are proper for a complete dissertation, did not appear indispensably necessary 
in an eiementary essay on musky such as the present. The books which we have quoted at the end of our prelu 
minary discourse will more particularly instruct the reader concerning this practical deuil. 

(4 l) One may sometimes, but very rarely, cause several tonics in succession to follow one another in ascending 
or descending diatonically, as C £ G C, D F A D, Bb D F Bb ^ but, bysides that this succession is harsh, it is 
necessary, in order to render it practicable, that the fifth below the first tonic should be found in the chord of the 
tonic following, as here F, a fifth below the first tonic C, is found in the chord D F A D, and in the chord Bb 
1> F Bb (37. and note t). 

(4 If) Though supposition be a kind of license, yet it is in some measure founded on the experiment related in 
the note (s), where you may see that every principal or fundamental sound causes its twelfUi and seventeenth ma- 
jm* in descending to vibrate, whilst the twelfth and the seventeenth major ascending resound : which seems to au- 
thorize us in certain cases to join with the fundamental harmony this twelfth and seventeenth in descending > or, 
which is the same thing, the f^th or the third beneath the fundamental sound. 

Even without having recourse to this experiment, we may remark, that the note added beneath the fundamen- 
tal sound, causes that vei^ fundamental sound be beard. For instance, C added beneath G, causes G to re- 
Boand. Thus G is found in some measure to he implied at C. 

If the third added beneath the fundamental sound be minor, for example, if to the chord G B D F, we add 
the third £, the supposition is then no longer founded on the experiment, which only gives the seventeenth major, 
or what is the same thing, the third major beneath the fundamental sound. In this case the addition of the third 
minor must be considered as an extension of the rule, which in reality has no foundation in the chords emitted by 
* sonorous body, but is authorized by the sanction of the ear and by practical experiment. 

(4N) Many musicians figure this chord with a : M. Rameau suppresses this 2, and merely marks it to 
be seventh redundant by a 7^ or But it may be said, how shall we distinguish tbU chord from the 
. seventh major, which, as it would seem, ought to be marked with a 7)^ ? M. Rameau answers, that there is no 
danger or mistake, because in the seventh major, as the seventh ou^t to be prepared, it is found in the prece- 
ding chord ) and thus the sharp subsisting already in the preceding chord, it would be useless to repeat it. 

* 

Thos D G, according to M. Ramean, would indicate D F}K A C, G B D TM* If we would change F:K of. the 

*7>l 

second chord into F||, it would then be necessary to write D G. In notes such as C, whose natural Seventh is 
major, the figure 7 preceded or followed by a sharp will sufficiently serve to distinguish the chord of the seventh 
redundant C G B D F, from the simple chord of the seventh C £ G B, which is marked with a 7 alone. All this 
appears just and well founded. 

(4 o) Supposition introduces into a cliord dissonances which were not in it before. For instance, if to the 
£ G B D, we should add the note of supp^tion C descending by a third, it is plain that, besides the dis- 
aonance between £ and D which was in the original chord, we have two new dissonances, C B, and C D ^ that 
is to say, the seventh and the ninth. These dissonances, like the others, ought to be prepared and resolved. They 
are prepared by bei^ syncopated, and resolved by descending diatonically upon one of the coasonances of the 
aabsequent chord. The sensible note alone can be resolved in ascending y but it is even necessary that this sen- 
sible note should be in the chord of the tonic dominant. As to the dissonances which are found In the primitive 
chord, they should always follow the common rules. (See art. 202.). 
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Principlet 3* If to a chord of the simple dominant, as DF AC, 
•f Compoii- we should add the fifth G, we would have the chord G 
. tion D F A C, called a ch(ird of the eleventh^ and which is 

^ figured with a { or (See LKXViii.). 



Observe. 



OccattoQt 217. When the dominant is not a tonic dominant, 
when re- often take away some notes from the chord. For 
menu ns suppose that there is in the fundamen- 

choids are tat bass this simple dominant £, carrying the chord £ 
-proper. G B O : if there should be added the third C beneath, 
we shall have this chord of the continued bass C £ G 
B D > but we suppress the seventh B, for reasons which 
shall be explained in the note upon art^ 2 10. In 

this state the chord is simply composed of a third, 
fifth, and ninth, and is marked with a 9. See LXXIX. 
< 40 . 

218. In the chord of the simple dominant, as D F 
A C, when the fifth G is added, we frequently oblite- 
rate the sounds F and A, that too great a number of 
dissonances may be avoided, which reduces the chord 
to G C D. This last is composed only of the fourth 
and the fifth. It is called a chord of the fourth^ and it 
is figured with a 4 (4^) (see Lxxx.}. 

219. Sometimes we only remove the note A, and 
then the chord ought to be figured with 4 or ^ 

•Chord of 220. Finally, in the minor mode, for exam[de, in 
the finh re- tliat of A, where the chord of the tonic dominant (109), 
is £ G^ B D 5 if we add to this chord the third C be- 
how figu- E G# B D, called the chord of the 

red. redundant^ and composed of a third, a fifth redun- 

dant, a seventh and a ninth. It is figured as in Lxxxi. 

(4 s). 



J 3. Of the Chord of the Diminished Seventh. 

Chord of I<> minor mode, for instance, in that of A, 

flat se- £ a fifth from A is the tonic dominant (109), and 

Tenth what, cari'ies the chord E G# B D, in which G is the sensible 

and how 

igured. 



SIC. IVrtll 

note. For this diord we sometimes subedtute CBtDF, 

all composed of minor thirds^ and which hM«rCwp» 
or its fundamental sound the sensible note G$, This ^ 
chord is called a chord of the flat or diminuhei teveoth^ ' 
and is figured with a in the fondamental b«,(«e 
LXXXI V.) ‘y but it IS always considered as representiog 
the chord of the tonic dominant. 

222. This chord by inversion produces in the canti-CMf» 

nued bass the following chords : Awdiiiii 

X. The chord B D F G#, compo^ of a third, 
fifth, and sixth major. They call it the chord 
oixth sensibie and faUe fifth; and it is figured as iahxrigr- 
Exam. Lxxxv. (Plate CCCLX.). «*• 

2. The chord D F G^ B, composed of a third, t tri- 
tone, and a sixth. It is called the chord of the trdcoe 
and third minor ; and marked as in Lxxxvi. 

3. The chord F Qt% B O, composed of a second re- 
dundant, a tritone, and a sixth. It is called the dwi 
of the second redttndanty and figured as in Lxxxfii. 
(4T). 

223. Besides, since the chord G)K B D F represents 
the chord £ G;^B D, it follows, that if we operate 
supposition upon the first of these chords, it mustbepei-,^^ 
formed as one would perform it upon £ G|^ B thatprs^ 
is to s^, that it will be necessary to add to the diard«bt,id 
G^tlB li F, the notes C or A, which are the third 

fifth below £, and which will produce, 

1. By adding €, the chord C G^ B D F, composed 
of a fifth redundant, a seventh, a ninth, and eleveutk, 
which is the octave of the fourth. It is called a daed 
of the fifth redtmdenU and fimrthy and marked as io 
LXXXVIII. 

2. By adding A, we shall have the chord AG|tB 
D F, composed of a seventh redaodant, a ninth, in 
eleventh, and a thirteenth minor, which is the octite 
of the sixth minor* It is called the chord f the 
seventh redundant and sixth minor y and marked as io 
Lxxxix. It is of all chords the most harsh, and tk 
most rarely practised (4 u). 

Chap. 



(4P) Several musicians call this last chord the chord of the ninth; and that which, with M. Rameau, we 
have simply called a chord of tJie ninthy they term a chord tf the ninth and seventh. This last chord they mark 
with a ^ but the denomination and figure used by M. Rameau are more simple and can lead to no errors 
because the chord of the ninth always includes the seventh, except in the cases of which we have already 
spoken. 

(4 d) In England it is figured J. 

(4 r) We often remove some dissonances from chords of supposition, either to soften the harshness of the chord, 
or to remove discords which can neither be prepared nor resolved. For instance, let us suppose, that in the ooa- 
tinued bass the note C is preceded by the sensible note B carrying the chord of the false fifth, and that we should 
choose to form upon this note C the chord CEGBD, we must obliterate the seventh B, because in retaining 
we should destroy the effect of the sensible note B, which ought to rise to C. 

In the same manner, if to the harmony of a tonic dominant G B DF, one should add the note by sup^itifln C, 
it is usual to retrench from this chord the sensible note B } because, as the D ought to descend diatonkally ts 
and the B to rise to it, the effect of the one would destroy that of the other. . This above all takes place m ik 
suspension, concerning which we shall presently treat. 

(4 s) Supposition produces what we call suspension ; and which is almost the same thing. Suspension caow 
in retaining as many as possible of the sounds in a preceding chord, that they may be heard in the chord whki 
succeeds. For instance, in Example Lxxxii. the C bearing is a supposition ; but in Example LXXXin. U 
is a suspension, because it suspends or retards tbe perfect chord CEGC which the car expects after the tocic 
dominant G B D F. 

(4T) The chord of the diminished seventh, and the three derived from it, are termed chords if substdotiea 
They are in general harsh, and proper for imitating melancholy objects. 

(4U) As the chord of the diminished seventh G% BDF, and tbe chord of tbe tonic dominant £G|(BI)y ^ 
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Compon- Chap. X. Of same Ikefuts nted in tbi Treble and 
. Continued Bass. 

ic^picjst. Sometimes in a treble, the dissonance which 

ought to have been resolved by descending diatonically 
u^n the succeeding note, instead of descending, on the 
contrary rises diatonically : blit in that case, the note 
upon which it ought to have descended must be fbond 
in some of the o£ef parts. This license ought to be 
rarely practised. 

In like manner, in a continued bass, the dissonance 
in a chord of the sub-dominant inverted, as A in the 
chord A C £ G, inverted from C £ G A, ma^ some- 
times descend diatonically instead of rising as it ought 
to do, art. 1 29. 2. ; h\xi in that case the note ought 

to be repeated in another part, that the dissonance may 
be there resolved in ascending. 

ease 2d. 225. Sometimes likewise, to render a continued bass 

more agreeable by causing it to proceed diatonically, 
we place between two sounds of that bass a note which 
belongs to the chard of neither. See £xample xCii. in 
which the fundamental bass G C produces the continu- 
ed bass G A B G C, where A is added on account of 
the diatonic modulation. This A has a line drawn 
above it, to show its resolution by passing under the 
ichord G B D £• 

In the same manner, (see ECIIK) this fundamental 
bass C F may produce the continued bass C D £ C F, 
VoL. XI V. Part II. + 



S I C. 34 S 

where the note D, which is added, patsea under the Principles 
chord C £ G C. oftowposi- 

tiook 



Chap. XI. Containing tie Method of finUng ^Howto^ 
Fundamental Bats iuheH tJk cmtinuti ^thefunda- 



inental 
bsM when 

226. As the continued bass alone •til’can 

cal Gompositiobs, It becomes necessary to kdoW how 
find the fandameUtal bass when the continned bass Is 
figured. This proUem may be easily solved by the fid- 
lowing rules. 

227. 1. Every note which has no figure in the ton* 
tinned bass, oe^^t to be tbe same, and without a figuHe 
m tbe fttodamental bass ; it is either a tonic, or retkon- 
ed such (4 x). 

2. £vei^ note which in tbe continued bass carries a 
6, ought in the fundamental bass to ^ve its third be- 
low not figured *, or its fifth below marked with a 7. • See Fj. 
We sbidl distingoish these two cases below. See 
and the note (4 y). 

3* Every note tarrying ^ rives in tbe fundamental 
bass its fifth below not figured. See LVii. 

4. Every note figured with a 7, or af, is the same 
in Wh basses, and with the same fi^re (4 y). 

5* Every note figured with a 2 gives in the funda- 
mental bass the diatonic note above figured with a 7. 

See LXiv. (4 z). 

6. Eveiy ndte maH^ed with a 4 gives in the funda* 

3 £ mental 




differ one from tbe other by the notes £ and F *, one may form a diatonic modulation of these tw6* notes, and 
then the fundamental bass does nothing but pass from the tonic dominant to the sensible note, and fi*om that note 
to the tonic dominant, till it arrives at the tonic. (See xc.). 

For the same reason, as the chord of the diminished seventh G^ B D F, and the chord B D F A, which car* 
riea tbe fifth B of the tonic dominant £, only diftbrs by tbe sensible note G|j^^ and the tonic A ; one may some- 
rimes, while the treble modulates G^ A A G$ A, ascend in the fundamental bass, from the bass note to the 
third above, provided one descend at last from thence to the tonic dominant, and from thence to the tonic } {see 
XCi). This and tbe preceding examples are licensee. 

(4 x) We say a tonic, or reckoned snchy because it may perhaps be a dominant from which the dissonance has 
boM removed. Bat in that case one may know that it is a real dominant by the note which precedes it. For 
inotance, if the note G, carrying a perfect chord, is preceded by D a simple dominant, carrying the diord D F 
A C, that note G is not a real tonic y beoanse, in order to this, it WOOld have been necessary that D ^ould have 
^een a tonic dominant, and should have carried the chord D FljK A C 5 and that a simple dominaab as D, ca r i y- 
4 og the chord D F A C, should only naturally descend to a dominant, (art. <Q4>)* 

(4 t) Sometimes a note which carries a 7 in the continned bass, gives in m firndameotal bats iis tbird above 

7 0 7, 

figured with a 6. For eaampJe, ^is continued bass ABC gives filis firndameiftal bass C G' G ^ lift in ihis'clise 
it is necessary that the note figured with afi should rise by a fifth, as We see here C rise t 0 13 . 

{4 z) A note figured with a 2, gives likewise sometimes ia the fondamehtal hiss its fotoftl kf>e<^e, 'fighrett 
vsidi a 6 ; but it IS aocessafy hi that case that the noto figkPed wkb a 6, may even li^fe fiat t6 a fifth. {Selk 
note (4 Y ). 

These variations in (he fundamenCal bass, as well in the obord eoAcemmg WhlA We hoW frdaf, AS ih th6 cbOrd 
figured with a 7, and in two others whiob shall aftarWards be mientiohed (art. ^28. and 229.^, are Caused by i 
deficiency ia the signs proper fmr the chord of the sab-dominant, and for the dxffeteOt arrangements by Which ft 
is inverted. 

M- TAbbd ‘Boussier, to redress this deficiency, had invcntcfd a nCW manner of figuring the dUtotihued basf^ 
Tlis method is most simple for those who know the fundameiital bass. It consists in eipikessing each chord by 
xmly signifying the fundamental sound with that letter of tbe scale by Which it is denominated^to which is joined 
'Ut 7 or f, or a 6, in order to mark all the discords. Thus the fundamental chord of the seventh D F A C is expres- 
sed by a D } and the same chord, when it is inverted from that of the sub-dominant F A C D, is characterized 
l>y F *, tbe chord of the second C D F A, inverted from the dominant D F A C, is likewise represented by 

JD •, and the 'same chord C D F A, inverted from that of the sub-dominant F A C D, is signified by F } tbe case is 

ikt 
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A difficulty 
in findind^ 
the fundi^ 
mental 



mental bass the diatonic note above, figured with a 7. 
(See LXI.) 

7. Every note figured with a g gives its third below 
figured with a 7. (See LVili.). 

8. Every note marked with a ^ gives the fifth be- 
low marked with a 7 > (see lx.) and it is plain by 
art. 187. that in the chord of the seventh, of which we 
treat in these three last articles, the third ought to be 
major, and the seventh minor, this chord of the seventh 
being the chord of the tonic dominant. (See art. 102«) 

9. Every note marked with a 9 gives its third above 
figured with a 7. (See Lxxvii. and Lxxix.). 

I o. Every note marked with a ) gives the fifth a- 
bove figured with a 7. (Sec Lxxviii.) 

11. Every note marked with a #5, or with a -I-5, 

gives the third above figured with a (See Lxxxi.). 

1 2. Every note marked with a ^7 gives a fifth above 

figured with a 7, or with a % (Sec LXXVi.). It is 
the same case with the notes marked or 4 • which 

shows a retrenchment, either in the complete chord of 
the eleventh, or in that of the seventh redundant. 

13. Every note marked with a 4 gives a fifth above 

7 

figured with a 7, ora #. (SeeLXXX.) 

14. Eveiy note marked with gives the third mi- 
nor below, figured with a (See Lxxxv.). 

15. Every note marked with a b gives the tritone a- 
bove figured with a y. (See LXXXVI.). 

16. Every note mark^ with a gives the second 
redundant above, figured with a f. (J^‘e Lxxxvii.). 

17. Eveir note marked with a gives the fifth 
redundant above, figured with a if, (See Lxxxvill.). 

18. Every note marked with a gives the seventh 

redundant above, figured with a f (See Lxxxix.). 

(5 A). 

Remark. 

228. We have omitted two cases, which may cause 
some uncertainty. 



The first is that where the note of the continued bass pincip^c, 
is figured with a 6. We now present the reason of the«fc«iii»- 
difficulty. . ^ . 

Suppose we should have the dominant D in the fun- 
damental bass, the note which answers to it in the con- 
tinued bass may be A carrying the figure 6 (see 
LXiv.) ‘y that is to say, the chord A C D F : now 

if we should have the subdominant F in the fundamen- 
tal bass, the subdominant might produce in the cooti* 
nued bass, the same note A figured with a 6. When 
therefore we find in the continued bass a note marked 
with a 6, it appears at first uncertain whether we 
should place in the fundamental bass the fifth below 
marked with a 7, or the third below marked with 
a 6. 

229. The second case is that in which the conti-Asodcr 

nued bass is figured with a 4 * For instance, if there 
0 
T 

should be found F in the continued bass, we may be 
ignorant whether we ought to insert in the fuoda- 
mental bass F marked with a 6, or D figured with 

* 7 - . . 

230. This difficulty may be removed by leaving foiSalwii^ 
an instant this uncertain note in suspense, and in exa- 
mining the succeeding note of the fundamental bass ; 

for if that note be in the present case a fifth above F, 
that is to say, if it be C in this case, and in this alone, 

we may place F in the fundamental bass. It is a con- 
sequence of this rule, that in the fundamental bass every 
sub>dominant ought to rise by a fifth (i950« 

Chap. XII. Wbed is meatH by being in a Mode or 
Tone. 

231. In the first part of this treatise (chap, vi.) weMctUu 
have explained, bow by the means of the note C, aod^ctenis^ 
of its two-fifths G and F, one in ascending, which 
called a tonic dominanty the other in descending which b^^^ 
called a sub-dominanty the scale C D E F A B C majut. 
be found; the dilTerent sounds which form this scale 

compose 



the saipe when the chqr^ are differently inverted. By this means it would be impossible to mbtake either with re- 
spect to the fundamental of a chord, or with respect to the note which forms ito dissonance, or with respect 
to the nature and species of that discord. 

(5.^) We may only add, *tnd in the preceding articles of the text, we suppose, that the continued 

bass 18 figured in the manimr of M. Rameau. For it b ^per to observe, that there arc not, perhaps, two mu- 
sicians who characterize their chords with the same figures j which produce a great inconveniency to the persoa 
accompaniments : hut here wc do not treat of accompaniments. We prefer the continued basses 
to all the others, as by them the fundamental bass will be most easily discovered. 

, j r roarks the lesser sixth by a 6 without a line, when this lesser sixth does not result from the 

chord ot the tonic dominant j in such a manner that the 6 renders it uncertain whether in the fundamental bass 
we ought to ehoore the third or the fifth below j but it wUl be easy to see whether the third or the fifth b signified 
by that This may be distinguished, i . In observing which of the two notes is excluded by the rules of the 

fundamental bau. 2. If the two notes^may with equal propriety be placed in the fundamental bass, the preference 
inust be determined by the tone or mode of the treble in that particular passage. In the following chapter we 
shall give rules for determining the mode (note 32). r 

There is a ^rd of which we have not spoken in this ennmeration, and which is calied the eAord if the axtk 
tedundant. This chord is^corap^d of a note, of its third major, of its redundant fourth or tritone, and its le- 
^ndant sixth, as F A B It is marked with a 6^jf, It appears difficult to find a fundamental bass &r thk 

indeed much in use amongst us. (See the note upon the art. iic.) 

. chord IS called in England the chord of the extreme sharp sixth. When accompanied by the third euh; 
it IS cal ed the Italian sixth. When the fifth b substituted for the tritone, it has been called the German wriA 
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Priaciples compose the maj^ modt of C, }>€causc the third E 
•f Cmpod- above C is major. If therefore we would have a mo- 
, . dulation in the major mode of C, no other sounds must 

enter into it than those which compose this scale ; in 
such a manner that if, for instance, we should find F# 
in thU modulation, this discovers to us that we are 
not in the mode of C, or at least that, if we have been 
in it, we are no longer so. 

232. In the same manner, if we form this scale in as- 
cending A B D £ G]jt[ A, which is exactly si- 
milar to the scale C D £ F G A B C of the major mode 
of C, this scale, in which the third from A to C;j{t is 
major, shall he in the major mode of A ; and if we in- 
cline to be in the minor mode of A, we have only to 
auhstitnte for C sharp C natural ; so that the major 
third A C% may become minor AC: we shall have 
then 

A B C D E F* G# A, 

^liich is (85.) the scale of the minor mode of A in as- 
oending) and the scale of the minor mode of A in de- 
scending shall be (90.), 

AGFECDBA, 

hi which the G and E are no longer sharp. For it is a 
singularity pecdlhiT to the minor mode, that its acale is 
not die same in rising as in descending (89.). 

Bence it 233. This is the reason why, when we wish to bc- 
gin a piece in the major mode of A, we place three 
* C,.and G*, and on the con- 

. ghtfold be trary, in the minor mode of A, we place none, because 
phiced at the minor mode of A,'in descending, has neither sharps 
nor flats. 

iwaw dlT jof ^34* contains twelve soands, each di- 

A, and why Irom -the other by the. interval of. a semitone, it is 
tbi7 are Obvioos that each of these sounds can produce both a 
in major and a minor mode, which constitute 24 modes 
®P®® 'whelc. Of these we shall immediately give a 
table, which may be very useful to discover the mods 
in.wUcb we are. 

Modes 14 A TABLE of the Different Modes. 

i in tbo 

Mujor Modes. 

' Maj. Mode. 

of C ; C, D, £, F, G, A, B, c« 
of Gj G,*A, B, c, d, e, f#, go 



s 1 c. 

ofD; 
of A ; 
ofE; 
ofBv 
OfF*. 
OfC*, 
or ; 
OfG#, 
or Ah ; 
OfD#, 
or Eh f 
of A* 
or Bh 
ofE* 
or Fli 
ofB* 
or C|| 



D, E, F#, G, A, B, c$, d. 

A, B, c^, d, e, f)K, g^, a. 

E, F*, G*, ABc#, d*, c. 

B, c#, d*, e, f*, g% b. 

F*, G% A#, B, c«, d«, e*, f« (5 b). 

Dh, Eh, F, Gh, Ah, Bb, c, dh- 
Ah, Bh, c, dh, ch, f, g, ah. 

Eh, F, G, Ah, Bh, c, d, eh* 

Bh, C, D, Eh» F, G, A, Bh* 

F, G, A, Bh, c, d| e, f. 

C, D^ £, F, G, A, B, c* 

(See Ex. xciv.). 

Minor Modes* 



547 

Priacjplcf 

ofCompoai- 

tion. 



Of A. 

In descending. AGFEDCBA. 

In rising. A B C D £ F^ A* 

OfE. 

In descending, e d c B A G FiH £. 

In vising. £ F« G A B OiC d«: e* 

Of B. 

In descending. BAG Fit. £ D Cit B. 
dLuvising. B D £ Fj^ A« B. 

Of F^. 

In descending. f)K e d c^ B A Git Fit- 
In rising. F^G^AB C« d% e« f«. 

Of at- 

4 n deseendbg. Cit B AGitFMF Dt C% 

In rising. C« DM £ F* G« AM BM C^. 

Of G« or Ah. 

In descending, fM e d$ c^ B AM G|;. 

In rising. Ah Bh Ch dh eh f g ah* 

Of D«; or Eh* 

In descending, eh dh ch Bh Ah Gb F £b- 
In rising. • Eh F Gb Ab Bb c d eb* 

OfA^orBb* 

In descending. Bh Ab, Gb F Eb Db C Bb* 
in rising. Db C Dh Eb F G A Bb* 

3 Z 2 Of 



(5 b) The mRjor mode of F^, of CMj and of G%, are not much practised. 

When a piece begins upon C^, there ought to be seven sharps placed at the deffj but it is more convenient 
oi^ly to place five flats, and to suppose the key Dh, which is almost the same thing with CM- For this reason we 
substitute here the mode of Dh, for that of C]K. 

It is still much more necessary to substitnte the mode of Ah for that of ; for the scale of the major mode of 
G*is, G«, A*,B»,C«,d*,e#,g,g*,^ 

in which it appears that there are at the same time both a *gl|* and a ^gM ’* : it would then he necessary, even at 
tlie same time, that upon G there should and should not be a sharp at the cleff \ which is inconsistent. It is true 
that this inconvenience may be avoided placing a sharp upon G at the deff^ and by marking the note G with 
» natural through die course of the muSic wherever it ought to be natural ) hut this would become troubleseme, 
above all if there should be occasion' to transpose. In the article 236. we shall give an account of transposition. 
We might likewise in thU series, instead of G natural, which is. the note imme£ately before the last, substitute 
TMMi that is to say, F twice sharp : which, however, is not absolutely the same sound with G natural, especial^ 
ly upon instruments whose scales are fixed, or whose intervals. are invariable. But in that case two sharps must 
be placed at the cleff upon F, which would produce another inconvenience. But by substituting A|^ for.Gji;, the 
trouble is eluded. 

The double sharp, however, is incidentally used, when in a composition in the key of FM there is an occasional 
Biodalation into the dominant of that key, and it is distinguished by the character X or M% 
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Puttt 



Principlct 

olCoinpo^In descending. 
^ Id rising. 

In descending* 
In rising. 

In descending. 
In rising. 

In descending. 
In rising. 



OfE*nrFU 
f F e|^ d|) c Be Ab GF. 

F G A[) B|^ c d e {• 

OfC. 

c B[) Ab G F F[7 II C. 
CDEb FQABc. 
OfG. 

gfet? aCBt^ AG. 

GABt^ cdef^g. 

on>. 

d c B[^ A G F £ I). 

X) £ F G A B cS d (5 c). 



crowded ^ 31 * theUx^re all tbe modes, as well major as 

with sharps niinor. Those which are crowded with sharps and 
1^ ilau flats are little practisedf as being ^xtremelji dificult in 
little prac- execution, 
tiled. 



236. Hence it follows, 

1. That when there are neither sharps nor 

the clefl^ the piece begins in the major, mode of C, or ^ 
in the minor mode of A. '■nr^ 

2. That when there is one sharp, it will alwsjs beRodt. 
placed upon F, and that the piece begins in the mijor 
mode of G, or in the minor of £, In such a mannertkat 

it may be sung as if there were no sharp, bj singisg B 
instead of F)K> and in singing the tune as if it b^ htn 
in another deff. For instance, let there be a sharpnp- 
on F in the cleff of G upon the first line ; one oisj thro 
sing the tone as if there were no sharp ^ and as if, in- 
stead of the clefl^ of G upon the first line, it were the 
cleff of C > for the F%, when changed into B, will re- 
quire that the cleff of G should be changed to the clef 
of C, as nmy be easily seen. This is what we call trans^ 
position (5 d). 

237. it is evident, tlmt when F* is clanged intosceTn 

B,Hk 



already, sten, that in each mode, the principal note is called a tonic ; Ifiat the fifth above tint 
note is called a Umfe dominemt^ of the the modf^ or simply a. domimnt ; that the fifth below the tonic, 

or, what is the same thing, the fourth , above tha^ toiuo, is called a sub-dominant i and in short, that the note 
which forms a semitone below the tonic, and which is a third major from the dominant, is called a sensible note. 
The other notes have likewise in every mode particular names which it ie ad^ntageous to know> . Thus a note 
which is a tone immediately above the. tonic, as D in the mode of C, and B in that of A.is termed a super-tonic; 
the following note, which is a third major or minor from the tonic, according as the. diord is major or minor, 
such as £ in the m^or iQode of and B in the minor, mode of A, is called a mediant ^ the note 
which is a tone ahore the donunmity such as. A« ip the mode of C,,and F)K in that, of A, ia called a snper^ 
dominant, 

(50) Though our authorV aceoupi of this delicate operation in music will be feund extremely just and com- 
pendious \ though it prqceedf upon simp^^ principles, and comprehends every, possible contingency j yet as the 
manner of thinking upon whiok it depends may be less familiar to. English readers, if not profoundly skilled in 
music, it has beep thoughts proper, to give a more familiar, though.less comprehensive, explanatiott of the mmnei 
in which transposition may he execitted. 

It will easily occur, to every reader, that if each of the intervals through the whole diatonic series were eqnaV 
In a mathematical sense, it would ^ be absolutely indifferent upon what note any air were begun,, if within the com- 
pass of the gammut 3 because thesanie equal intervals must always have the same effects. But since, besidesthe 
natural semitones, there is, apother. distinction of diatonic intervals into greater and lesser^ tones ; and since these 
▼ary their positions in. ihp series of an octave, according as the note from whence you begin is placed, that note is 
consequently the best k^ey for any tpne whose natural series is most exactly correspondent with the intervals which 
that melody or harmpny iwquiies. But in instruments whose scales are fixed, notwithstanding the temperasMot 
and other e;cpedients of the same kind, such a series. is far from being easily found, ,and.is inde^ in conunon pne* 
tice almost, totally neglected. All that can frequently, be done is, to take care that the ear. may not he seodblj 
shocked. This, however, wpuld be the case, if, in transposing any tune, the situation of the semitones, whether 
natural or artificial, were not exactly correspondent in the series to which your air must be transpoeed, with their 
positions in the scale from which you transpose it. Suppose, for instance, your air should begin upon C, reqairii^ 
the natural diatonic series through the whole gammut, in .^ich the distance^ between £ apd.£, as al^ that be- 
tween B and C, is only a semitope. Again, suppose it neeessary.for ypur voice, oc the. instrumont oit which yoo 
play, that thp samp air shpuld be transposed to G, a fifth above its fonnpr kpy.^ than because in the first series tk 
intervals between the third and the fourth, seventh and eighth notes, are ne more than sematopes, the same inter- 
vals must.taKie, the same pUpp ip. the octayc to which you transpose. Now, from G, thejiote with which you pro- 
pose to begin, the three tones imroedtately sncceedipg are full ^ but 4 be fourth C is only a semitone \ jt may that* 
fore be kept ip itp. plppc, But from F, the seventh. noU. above, ta.Q, the eighth,, the iotenral is a full ton^ 
which mpst consequently he redressed by raising , the F a semitone higher. Thus the situations of the.seniitoiiic 
iptervals in both octave^ will bu^ correspon4ent \ and thus, by conforming, the positions ofitbe. semitones in the oc- 
tave to which you tran^pcise, with those, in. the, octave in which the^orAginal key of the tuners contamed, you wid 
perform your operation, with as muph, success as the natura of fixed, scales can adml)U, 

The order to be observed^ in the^ alterations of xbe intervale,, is deduced, from. the relation whichtlhe fifth st- 
cending and, descending bearfo the fupdaqaental (art. 34,1 35.) \ aad, therefore the fartbec we depart from the 
natural fundamental C by, a serjea of fifths aecencfipg ojc dns^nding, the, alterations, and. consequently the namkr 
sharps or flats indicating, them, w)lh be tbe greater. 

Thus if G, which is the perfect fifth ascending from , therefore the note most nearly allied to C (art. 35h4®*>* 
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ioeiples B, G most be changed into C, and E into A. Thus, 
Pompon, by transpeshion, the air lias the same melody as if it 
. were in the major mode of C, or in the minor mode of 
A. The major mode then of G, and the minor of E, 
les re- tiansposltion reduced to those of C major, and 

ibie to of A minor. It is the same case with all the other 
major modss ( C E). 
and ^ 

minor 



SIC. s%9 

Cfur. XUI. To find the Fmndamtttat Bstt if a 
given Modulation^ 

238. As Tfe have reduced to a very small number'MetW of 
the rules of the fundamental bass, and those which In • 
the treble ought to be observed with relation to baMi*to 

bass, n giTcn air 

. not fiffi- 



cnlvadd 

be taken for a fundamental, F, which is the seventh of the scale of G, most be made sharp, that it may Be a^yr 
whole tone from the sixth £, and only a semitone from the key note G, according to the laws of the diatonic 
scale (art. 77.). See Ex. xciy. i. 2. 

Again, if J>, the perfect fifth a.scending from G, and the second' in the series of progressive fifths' ascending 
from C, be used as a fundamental, C, which is the seventh of the scale of D, must, to rtoder it the sensible or 
leading note (art. 77.) be made sharp in addition to F j so that in the scale of D‘, there are two sharps, F and C. 

See Ex. xciv. (3.) 

If A, the perfect fifth above D, and the third in the series of fifths ascendiiig' from C, be the fundamental, th€ 
seventh G must, in addition to F and C, be made sharp, for the same reason (4.) ; and so on, on the scale of , 
which is next in order, F, C G, and D, be sharp (5.) : in that of. the sharps most be F, C, G, 

S, and A (6.). 

The perfect fifth above B is F^j and in that scale F, C, G, D, A; and E, must be sharp (7.)« And in the 
next scale ail the notes of the system are sharp (8.). 

This, for the reasons mentioned in the note (5 b), is the last scale to which we can properly go by the prOgVes* 
sions of fifths ascending. 

Returning to the natural scale of C, if instead ofassuming G, the perfect above,, for a ftmdainentid, We* 

take F, the perfect fifth below ; B, wbicb is the fonrth note above F, and fbrma st./^V^ or sharp fbttrth 
to it, most, to become a perfect fourth, according to the. kws of the diatonic scale, (alt. 6b.) be mkdb 
fiat 12.). 

Proceeding with the series of fifths descending, if B|^, which is the perfbet fifth below be taken for a funda- 
mental ; £, which, in its natural state, is the intone or sharp* fonrth to B|?, most; to becomntbe diatonio fbtirth^ 

(art. 60.), also be rendered fiat ( 1 

If Eb) which is the perfect fifth below Btf» and the third' in the series of fifths descending finm C, be madk^tfae 
ftindameiital. A, tbe sharp fourth, must, to become the diatonic fburth, be' made flat, and the flkts nSmlLed af the*^ 
eleff are B, E, and A (10.). 

To form tbe next serein the series of fifftbs descending, which is that of A fliW, must berfiattened.^ and B; 

£, A, and D, are marked flat at the eleff' (9;). 

Tbe next scale, thatof D flat, is formedby flattening G, and adding its flkt to theotherO at the eleff (8.). Tlfid 
is the scale recommended' to be used ratber than that orC^. (SCe'note 5 b). 

We do not proceed .farther with the series of fifths descending, shree tbe next scale, that oif Gbi Would just or 
very nearly exhibit the sounds already represented by the scale of Fj? (7;). This scale is, howevCt, sometimes 
written in the key of 6 flat^ and we even' meet with the scale of ite fifth belbw, C flkt, and, whh" an' occasional 
modulation firom that key into its fifth below, F flat, where B being necessasrilytwicbfikttgned, is distinghbhbd'b/' 

this character ^ or called Utdonble flaU 

We have thus seen, ist^ That each' of*tfaC notes of the diatoilic scale of and eacb'of ^he spmitones'itfto Whfch"'. 

the whole tones of that scale are divided,' may betaken for the fundamental note of a^dlatdnic scale; called the' 
acetic of that note. 2dly, Thktthe notes of tmr natural scalearemoro of less altered; as the nbte* assumed for tC' 
fcmdamental is more or less distant from C, in a progression of fifths ascending or descending. 3d)y, That in the 
progresaioo>by.fifths. attrend i ng, 4 be . n ot c a a re a l Urc d- by^sb arp s , . a ad-in-tli»~progr wion b y fehs desoendmgy thw 
iterations are by flats. 4thly, That in the alteration, by sharps, .the last sharp is always on the seventh or sen- 
Slide note of the scale ; and whm there are mure than one, , ir always on the fifth above* tbbr sharp: immediately 
preceding; and in; the alteration by flats, the last flkt is always 4)H thb fburth of the scale; and' Where there aiW‘ 
snore than one, is always on the fifth below tbe flat immediately precodhig. 

The signatufcs of sham and flats at the clCflb,. belonging' to the' twelve nUtJor sCStleS, are; also usedTdirtKeir 
relative minor scales; llie occasional elevation. and'depitisrion' oH’thb’ sixths afid sevenths of the ntfnor 'sOaleSr,' 
are denoted by occasional sharpo and ‘flats placed before thbse notes; 

(5 E)'Many musicians, and amongst others the ancient music iansi)f Ffatice; aS'Dutll; Camptw; &c. place' ohe 
Bdt less in the minor mode: so that m the minor' mode of 0, they' place neither ^barp n'or'flat at the eleff ^ iu thd;. 
minor mode of*G, one flkt onhr; iorthe minor mode' ofC^ two flats, &tt: 

This practice im itself is su^^ently iodiflhrentv aud searcely merhd the trouble of a' dilute; Yerihe* msthbd". * 
which we have here> described,^ accordiog to hF. Rameau; has the'advantags'of reduOitig all' the mbdes t6 tW6; 
and besides it is founded upoirthre simple and very general rule. That in the' ms^r mode', we'mUst piker as rnkny* 
sliarps or flats at the defl^ as ate contained in thediatouic scale of thkt^mode in' asoendibg ; and in thC' muior * 
mode, as many as are contained in that same scale in descending. 
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f*rincipl<*8 bass, it should no longer be diflicult to find the funda- 
of Cora^osi- mental bass of a given modulation, nay, frequently to 
. . find several j for every fundamental bass will be Icgiti- 

* mate, when it is formed according to the niles which 
'We fiave given (chap, vi.) ^ and that, besides this, the 
' dissonances which the modulation may form with this 
bass, will both be prepared, if it is necessary that they 
should be so, and always resolved (5 f)* 

Difficulty of 239. It is of the greatest utility in searching for the 
assigning fundamental bass, to know what is the tone or mode 
general melo^ to which that bass should correspond.— 

^ertaL- difficult in this matter to assign ^neral rules. 



I c. 



PartH. 



ing the 
kn^e of a 
melody 
whose fun- 
damental 
base is 
sought. 



Reasons 
why wc 
•may pro. 
oeed wit 
out the 



and such as are absolutely withont exception, in which 
nothing may be left that appears indiflerent or discre- 
tionary because sometimes we seem to have the free 
choice of referring a particular melody either to one 
mode or another. For example, this melody G C may 
belong to all the modes, as .well major, as minor, in 
which G and C are found together ^ and each of these 
two sounds may even be considered as belonging to a 
different mode. 

240; We may sometimes, «as it .should seem, operate 
without the knowledge of the mode, for two reasons ^ 
_ _ , 1. Because, since the same sounds belong to several 

different modes, the mode is sometimes considerably 
^owl^ge 'indetemiined ; above all, in the middle of a piecey and 
of the during the time of one or two bars. 2. Without giving 
mode, and ourselves much trouble about the mode, it is often suf- 
Bow wc ficient to preserve us from deviating in composition, if 
we observe in the simplest manner the rules above pre* 
from devi- scribed (chap* vii) forihe procedure of the fundamental 
ating in bass. 

compofi- 241^ In the itiean time, it is . above all things nc-^ 
cessary to know in what mode we operate at the bc- 
ginning of the piece, because' it is indispensable that 
io^dn- fundamental bass should begin iir the same mode, 
ain^apicce^iid that the treble and bass should likewise end in it ^ 
indwpeo- nqy, that they sbould.even terminate in. its fundamental 
note, which in the mode of C is C, and A in that of 
A, &c. : Besides, in those passages of the modulation 
where tliere is a cadence, it is generally, necessary that 
the mode of the fiindamental bass should be the same 
with that of theqmrt to which it corresponds. 

242. To know upon what mode or in what key a 
piece commences, our inquiry m^ be entirely reduced 
to distingutsL the major mode of C firom the minor of A. 
For we nave already seen (art. 236. and 237.), that all 
the modes may be reduced to these two, at least in the 



sable, and 
•why. 



lovetliga- 
tion of the 
node con- 
tinued. 



beginning of the piece. We shall now therefore give a rnwiplij 
detail of the different means by which these two modes of 
may be distinguished. . ^ 

1. From the principal and characteristical soands 
the mode, which are C £ G in the one, and ACE 

the other *, so that if a piece should, for instance, begin modciot; 
thus, A C £ A, it may be almost constantly concluded, 
that the tone or mode is in A minor, although the notes 
A C £ belong to the mode of C. 

2. From the sensible note, w^hich is B in the one, sod 
G$ in the other ; so that if Gj^ appears in the 6ntt 
bars of a piece, we may he certain that we are in tbe 
mode A. 

3. From the adjuncts of tbe mode, that is to say, 
the modes of its two-fifths, which for C are F and 
and X) and £ for A. For example, if after having be- 
gun a melody by some of the notes which are common 
to the modes of C and of A (as £ X) £ F £ D C B 
C), we should afterwards -find the mode of G, which^ne 
ascertain by the or that of Fjwhicb we ascertain 
by the B[^ or C||, we may conclude that we have begun 
'in the mode of C ^ but if we find the mode of D, or 
that of £, which we ascertain by Bb, or &c., 
we conclude from thence that we have begun in tbe 
mode of' A. 

4. A mode is not usually changed, especiallj in 
the beginning cf a piece, unless in order to pass into 
4>ne or other of tbe modes most relative to it, which 
are the mode of its fifth above, and that of its third 
below, if the original mode be major, or of its third 
above if it be minor. Thus, for instance, tbe modes 
which are most intimately relative to the major mode 
'of C, are the major mode of G, and that of A minor. 
From the mode of C we commonly pass either into 
tbe one or the other of these modes ^ so that we may 
sometimes judge of tbe principal mode in which we 
are, by the relative mode which follows it, or whidi 
goes before it, when these relative modes are decisively 
marked. Besides these two relative modes, there are 
likewise two others into which the principal mode may 
pass, hut less frequently, viz. the mode of its fifth below, 
and that of its third alMve, as F and £ for tbe mode of 
c (5 g). 

5. The modes may still be likewise distinguished by 
th^ cadences of the melody. These cadences ought to 
occur at the end of every two, or at most of every four 
bars, as in the fundamental bass : now the note of 
the fundamental bass .wjiich is roost suitable to these 

closes, 



(5 f) We often say, that we are upon a particular key or scale^ instead of saying that we are in a partiatier 
• mode. Tbe following expressions therefore are ^nonymous*, such a piece is in C major^ or in the mode oJCmor 
jor^ or in the key of C major^ or in the scale of C major* 

(5 g) It is certain that the minor mode of E has an extremely natural connection with tbe mode of C, as has 
been proven (art. 92.) both by arguments and by examples. .It has likewise appeared in the note upon the art 95. 
that the minor mode of D may he joined to the major mode .of C : and thus in a particular sense, this mode may 
be considered as relative to the .mode of C, but it is still less so than the major modes of G and F, or than those 
of A and£ minors because we cannot immediately, and without licence, pass in aiundamental bass from tbe 
perfect minor chord of C to the perfect minor rchord of D ^ and if you pass immediately from the major mode of 
C to the minor mode of D in a ffindamental bass, it is by passing, for instance, from the tonic C, or from £ G C, 
to the tonic dominant of D, carrying the chord A £ G, in which there are two sounds, £ G, which axe 
found in the preceding chord, (Ex. xcv.) or otherwise fi:om C £ G C to G Bh D E, a chord of the snb-doBii- 
nant in tbe minor mode of D, which chord has likewise two sounds, G and £, in common with that which went 
immediately before it. See Ex. xcvi. 

% 
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closes *, is always easy to be fount). For the sounds 
oio^- which occur in the treble, M. Rameau may be con- 
tion- suited, p. 54. of bis Nouveau Systeme de Musique 
rique et pratique (5 H). 

^ When tbe mode is ascertained, by the diflerent 
ing as-means which we have pointed out, the fundamental bass 
liaed ^i]| cost little pains. For in each mode there are three 
iiindamental sounds. 

1. Tbe tonic of the mode, or its principal sound, 
li£. which carries always the perfect chord major or minor, 

according as the mode itself is major or minor. 

Major mode of C, C E G 

Minor mode of A, A C £ A. 

2. The tonic dominant, which is a fifth above tbe 
tonic, and which, whether in the major or minor mode, 
always carries a chord of the seventh, composed of a 
third major followed by two thirds minor. 

Tonic dominant. 

Major mode of C, G B D ‘f\ 

Tonic dominant. 

Minor mode of A, E G ^ B *d\ 

5. The sub-dominant, which is a fifth below the 
tonic, and which carries a chord composed of a third, 
fifth, and sixth major, the third being either greater 
or lesser, according as tbe mode is major or minor. 

Sub-dominant. 

Major mode of C, FAC ‘d*. 

Minor mode of A, D F A B. 

These three sounds, the tonic, the tonic dominant, 
and tbe sub-dominant, contain in their chords all the 
notes which enter into the scale of the mode \ so that 
\fhen a melody is given, it may almost always be 
found which of these three sounds should be placed in * 
the fundamental bass, under any particular note of the 
.upper part. Yet it sometimes happens that not one 
of these notes can be used. . For example, let it be 
supposed that we are in tbe mode of C, and that we 
find in tbe melody these two notes A B in succession \ 
if we confine ourselves to place in the fundamental 
bass one of the three sounds C G F, we shall find 
nothinir for the sounds A and B but this fundamental 

bass F G ; now such a succession as F to G is pro- 
hibited by the fifth rule for the fundamental bass, accord- 
ing to which every sub-dominant, as F, shall rise by a 
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fifth j so that F can only be followed by C in the pf 

fundamental bass, and not by G. . . 

To remedy this, the chord of the sub-dominant F ^ 

A C most be inverted into a fundamental chord of 
the seventh, in this manner, D F A *c% which has been 
called the double employment (art. 105.) because it is a 
secondary manner of employing the ^ord of the sub- 

dominant. By these means we give to the modulation 

77 - 

A B this fundamental bass D G ; which procedure is 
agreeable to rules. See Ex. xcvii. 

Here then are four chords, C £ G ‘c% G B D ‘f^, 

FAC D F A *c’, which may be employed in the 
major mode of C. We shall find in like manner, for 
the minor mode of A, four cbmds. 

AC‘ea% EG*.B ‘d% 

DFAB, BD ‘fa’. 

And in^ this mode we sometimes change the last of 
these chords into B D a’, substituting the for 
‘fl]’. For instance, if we have this melody in the minor 
m^e of A, £ F^ Gj^ A, we would cause the first 
note £ to carry the perfect chord A C £ the second 
note F:^ to carry the chord of the seventh B D A ; 
the third note G^, tbe chord of tbe tonic dominant £ 

GoK B D, and the last the perfect chord A C £ A. 

See £x. xcviii. 

On the contrary, if this melody is given always in 
the minor mode, A A G^ A, the second A being- 
sjmeopated, it might have tbe same bass as the modula- 
tion £ F% G:^^ A, with this difference alone, that Fl| 
might be substituted for Fi)^ in the chord B D F$ A^^ 
the better to mark out the minor mode. See Exam, 
xcix. 

Besides these chords which' we have just mentioned, 
and which may be regarded as the principal chords of * 
the mode, there are still a great many others ^ ior ex* 
ample, the series of dominants, 

_77777 77777 

CADGCF BEADGC, 

which are terminated equally in the tonic C, either 
entirely belong, or at least may be> reckoned as be- 
longing (5 1) to tbe mode of C ^ because none of these 
dominants are tonic dominants, except G, which is 
tbe tonic dominant of the mode of C j and besides, be- 
cause the chord of each of tjiese dominants forms ne- 

other 



(5 h) All these different manners of distngoishing tbe modea ought, if we may speak so, to give mutual li^ht 
and assistance one to the other. But it often happens, that one of these signs idone is not sufficient to detenmne 
the mode, and may even lead to error. For example, if a piece or music begins with these three notes, £ C G, 
we roust not with too much precipitation conclude from -thence that we are in the major mode of C, althou^ 
these three sounds, £ C G, be the principal and characteristical sounds in tbe major mode of C : we may be in 
the minor mode of £, especially if tbe note £ should be long. 

(5 i) 1 have said, that they may be reckoned as belonging to this mode^ for two reasons : i. Because, properly 
speaking, there are only three chords which essentially and primitively belong to the mode of C, viz. C car- 
rying the perfect chord, F carrying that of the sub-dominant, and G that of tbe tonic dominant, to which we 
may join the chord of the seventh, D F A C (art. 105.) : but we here regard as extCndedthe seri<b of dominants 
in question, as belonging to the mode of C, because it preserves in the ear the impression of that mode. 2. In a 
series of dominants, there are a great many of them which likewise belong to other modes \ for instance, tbe 
simple dominant A Xiongs naturally to the mode of G, tbe simple dominant B to that of A, &c. Thus ir. is 
only improperly, and by way of extension, as 1 have alr^dy said, that we regard here these dominants as belongs 
ing to the mode of C. 
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Pfind^ other sounds th«n such as belong to the scale of C. iSee 
of €ompo- Ex. c. 

iidon. fundamental bass, 

^ 7 7 7 7b 
CADGC, 



considerliig the last C as a tonic dominant in this man- 
ner, C £ G ^ the mode would then be changed at 
the second C, and we should enter into the mode of 
Itt because the chord C E G Bh indicates the tonic 
dominant of the mode of F ^ besides, it is evident that 
the mode is chanei^, because Bh does not belong to the 
scale of C. See £x. ci. 

In the same manner, were we to form this fundamen- 



tal bass 



7 7 t e 

A » G C, 

considering the last C as a sub-dominant in this man- 
ner, C E G A ; this last C would indicate the mode of 
G, of which C is the sub-^omtnant. See Ex. cii. 

la like manner, still, if in the first series of dbmi- 
naifti, we caused the first D to cany the third major, in 
this mannea, D F|| A' ^ c* ; this D having become a to- 
nic dominant, would signify to ns the major mode of G, 

and the 6r which should follow it, carrying the chord 
B D would relate into the mode ofC, &om whence 
we bad departed. See Ex. cm. 

Finally, in the same' manner, if in this series of do- 
minanta, we should cause B to cany in this man- 
ner, B D A, this F would show that we had de- 
'parted from the mode C, to enter into that of G. See 
Ex. crv. 

Hence it is easyto form this Tnle for discovering the 
changes of mode in the fundamental bass. 

A role for i. Wfaen-we find a tonic in the fundamental bass, 
.difcow- we are in the mode of that tonic ; and the mode is ma- 
miner, according as the perfect chord is major or 
mode. minor. 
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2. When we find a sub-doimhant, we are is tlie Pmcipip 
mode of the fifth above that Mb-doroinaBt) and 
mode is mijor or minor, according as the third in the 
chord of the sab-dominant is major or minor. 

3. When we find a tonic dominant, we are in tbe 
mode of the fifth below that tooic dominant. As tbe to- 
nic dominant carries always the third major, it cannot be 
asc^tained from this dominant alone, whether the mode 
be major or minor : but it is onlj necessaiy toexamioe 
the following note, which must be the tonic of the mode 
an which be is ^ by the third of this tonic it will be dis- 
covered whether the mode be major or minor. 

243. Every change of the mode supposes a cadence; 
and when the mode changes in the fundamental bass, 
it is^lmost always either afler the tonic of the mode 
In which we have been, or after the tonic dominant of 
that mode, considered then as a tonic by favoor of 1 
clofe which ought necessarily to be found in that place : 
Whence it -happens that cadences in a melody for the 
most part presage a change of mode which ooght to fol- 
low them. 

244. All these roles, joined with the taUe of modes 
V^ich we have given (art. 234.), will serve to discorer 
in wbat mod# we are in the mid^e of a piece, especial- 
ly in the most essential passages, as cadences (5X). 



Chap. XIV. Of tie Ciromatic and Enbarmonic. 

245. Wc call that melody ciromattc which is com- 
posed of several notes in soccession, whether nsing orvba 
descendin g by semitones. See cv. and cvi. 

246. l^en an air is chromatic in descending, the tbi^ 
most natural and ordinary fundamental bass is a cso-J*^ 
catenated series of tonic dominants ; all of whicb 

*1ow one another in descending by a fifth, or, which terA 
IS the same thing, in rising by a lourtli. See Ex. cv.fio^ 

247.*^ 



(5K) Two modes are so much more tntimately relative, as they contain a greater number of sound.s commoa 
to both } for example, die minor mode of C and the major of G, or the major mode of C and the minor of 1 : 
on the eontrmiy, two modes are less mtimately rehitive as the number of sounds which they contain as commoa 
to both is smaller ; for instance, the major mode of C and the minor of B, Sec. 

When the composer, led away by the current of die modaktioir, that is to say, by ikt raaaiier in which the 
fundamental bass is coostitiited, into a remote firom that in Which the piece was begun, he ought to cm- 
tmue in it but for a short time, becaose the ear is always impatient to return to the former mode. 

(5 l) We may likewise rive to a chromatic melody in descending, a fundamental bass, into which m^j mter 
chords of the seventh and of the diminished seventh, which may succeed one another by the intervals of s fihe 
^fth aad a fifth cedoiidant : thus in Ike Exai^le cvn. wkere the continued ba» descends chroaiaticaBy, it ^ 
easily he seen that the firoda mtatol bass carries s a c oss ti vely the chords of the seventh asid of the seventh 
nished, and that in this bass then is a fidso fifth freai D to Gil, aad a fifth redundant from GX to C. 

The reason ef thia licence it, as it appeals So ns, b acauaa the chord of the diaiinhlied seventh may he e» 
sidared as npresenting (art. aas.) tbs ebord of the tmaae daminaiit^ in rack a maaner that this fuuiliaififd 
bass 

AictihlEA 

(see Example cviii.j may be considered as representing (art. i id.) that which is written below. 

Now this last fuadamealal bass is fanned aoaaediag to the commov mk^ naUns Biat there is a farokon cs» 

V 

* 

donee from D to £, and An intemipted cadence from £ to C, which are licenses (art. 213. and 214.) 
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242* When the air Is chromatic in asccn^ng, one 
Dty term a fuadamental hasa by a series of tonka aad 
of tank dominanta, which succeed one another alter- 
nately by the interval of a third in deaoeodnigy and of 
a foortb in ascending, (see Ex. cvi.). There are (nany 
ether ways of forming a chromatic air, whether in 
rising or descending j hot these details in an elemen- 
tary essay are hy no means necessary. 

248. The enharmonic is very rarely pot in practice > 
and we have explained its formation in the first book, 
to which wc refer our readers. 



Chap. XV. Of Design^ Imkatum^ andFugui. 

n, 249. In music, the name of design^ or subject^ is ge- 
nerally given to a particular air or melody, which the 
composer intends should prevail through the piece ^ 
whether it is intended to express the meaning of words 
to which it may he set, or merely inspired by the im- 
pulse of taste and fancy. In this last case, design is 
distinguished into imitation and /f/gt/e. 

250. Imitation consists in causing to be repeated the 
melody of one or several measures in one single part, 
or in the whole harmony, and in any of the various 
modes that may he chosen. When all the parts abso- 
Air, lutely repeat the same air * or melody, and beginning 
one after the other, this is called sl canon (jm). 

Fugue consists in alternately repeating that air in 
treble, and in the bass, or even in all the parts, if there 
are more than two. 

VoL. XIV. Part II. t 



ion. 



I C. 553 

251. Imitation and fugue are somettmes conducted principki 
by rules merely deduciUe firom taste, which may be of Cowpo- 
seen in the 33 2d and following pages of M. Rameau’s . ^ 

Treatise on Harmony ; where will likewise be found a principal 
detail of riie roles for oomposkion in several parts, mies for 
The chief rules for compositioii in several parts are, composing 
that the discords should be fionnd, as much as possible, 
prepared and resolved in the same part ; that a dis- 
cord should not he heard at the same time in several 
parts, because its harshness would disgust the egr; 
and that in no particular part there should he found 
two octaves or two fifths in succession (5N) with re- 
spect Ao the bass. Musicians, however, do not hesitate 
sometimes to violate this precept, when taste or occa- 
sion revoke, lii mask, as in all the other fine arts, it 
is the buiioess of the artist to assign and to observe 
rules; and the province of men of taste and genius to 
find exceptions. • 



APPENDIX. 

The treatise of D’Alembert is well entitled to the me- 
rit of accuracy ; hut perhaps a person who has not par- 
ticularly studied the subject, may find difficulty in fol- 
lowing the scientific deductions of that author.— We 
subjoin, therefore, a few general observations on the 
philosophy of musical sound, commonly called hoi'ntn- 
nicSj which may perhaps convey the full portion of 
knowledge of the theory of music, with which one in 
4 A search 



(5 m) Compositions in strict canon, where one part begins with a certain subject, and the other parts are 
bound to repeat the very same subject, or the reply, as it is called, in the unison, fifth, fourth, or octave, de- 
pend on the following rules, whtch are nothing more than a summary of the system explained by our au- 
thor* 

1. The chords to be employed are the tonk, and its two adjuncts; the subdominant, susceptible of an added 
sixth, and the donunant, susceptible of an added seventh. 

2. The subject must begin in the harmony of the tonic, and as the fundamental progressfon from the domi- 
nant to the subdoniinant is not permitted (art. 33, 36.), the sobdomiDant most follow the tonic, and the dominant 
the snbdomioant, thus, 

c, F, G, C, i, G, C, &c. 

3. As the diatonic scale consists of two tetrachords, of whkh the first is also the second tetracliord of the 
mode of the sub-dominant, and the second the first tetracliord of the dominant ; sp, in canon, when the rt ply is 
meant to be in the mode of the dominant, the subject must be in the first tetrachord of the tonic, by which means 
the corresponding first tetrachord of the dominant being the second tetrachord of tlie tonic, the whole piece is 
truly in that mode. On the other hand, if the reply is to be in the mode of the sub-dominant, the subject must 
be in the second tetrachord of the tonic, the corresponding tetrachord of the sub- dominant being the first tetra- 
chord of the tonic, and the mode of the tonic behig thus preserved. 

4« For the same reason, where the reply is In the dominant, the subject Is only allowed to modulate into^ 
the mode of the sub-dominant, and the reply of course into that of the tonic.^ And where the reply is in the 
dominant, the subject is to modulate only into the mode of the sub dominant, the reply following of coarse 
into that of the tonic. Were the contrary modulation permitted, the reply would depart too far from the mode 
of the tonic. 

Lastly^ When the reply is to be in the mode of the dominant, it must commence in the measure hearing that 
harmony; and in the same way, the reply in the sub-dominant must begin in the measure which bears the har- 
mony of the sub-dominant. 

If these rules be observed, and due attention paid to the preparation and resolution of dissonances, composition 
in strict canon, in any number of parts, will he found to be by no means difficult. See Ex. cix. and cx. 

(5 N) Yet there may be two fifths in surcession, provided the parts move in contrary dir< ctions, or, in other 
words, if the progress of one part be ascending, and the other de'-cending *, hut In this case th^y are not properly 
two fifths, they are a fifth and a twelfth : for example, if one of the parts in descending should sound F D, and 
the other ‘c a’ in rising, C is the fifth of F, and ‘a’ the twelfth of D. 
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Gonenl search only of general informatioD, and not a professed 
student of this particnlar science, would choose to rest 
" satisfied. 

The theory of musical sound, which only in the be* 
ginning of the present century was ultimately establish- 
ed by mathematical demonstration, is no other than that 
which distin^ished the ancient mustcal sect who fol- 
lowed the opinions of Pythagoras on that subject. 

No part of natural j^ilosophy has iMien more fruit- 
ful of hypothesis than that of which musical sound is the 
object. The musical speculators of Greece arranged 
themselves into a great number of sects, the chief of 
whom were the Pythagoreans and the Aristoxenians. 

Pythagoras supposed the air to be the vehicle of 
sound \ and the notation of that element, occasioned 
by a similar agitation in the parts of the sounding body, 
to be the cause of it. The vibrations of a string or 
other sonorous body, being communicated to. the air, 
affected the auditory nerves with the sensation of sound \ 
and this sound, he argued, was acute or grave in pro- 
portion as the vibrations were quick or slow.— He dis- 
covered by experiment, that of two strings equal in 
every thing but length, the shorter made the quicker 
vibrations, and emitted the acuter sound : in other 
words, that the number of vibrations made in the same 
time by two strings of different lengths, was inversely 
as those lengths^ that is, the greater the length the 
smaller the number of vibrations in any given time. 
Thus sound, considered in the vibrations that cause it, 
and the dimensions of the vibrating body, came to be 
reduced to quantity, and as such was the subject of cal- 
culation, and ei^essible by numbers.— For instance^ 
the two sounds tnat form au octave could be expressed 
by the numbers i and 2, which would represent either 
the number of vibrations in a given time, or the length 
of the strings \ and would mean that the acnter sound 
vibrates iWice, while the graver vibrates once ; or that 
the strifig producing the lower sound is twice the 
length of that which gives the higher. If the vibra- 
tions Were considered, the higher sound, was asrr2, the 
lower as 1 ^ the reverse, if the length was alluded to. 
In (he same manner, in the same sense, the jth would 
be expressed by the ratio of 2 to 3, and the 4th by that 
of 3 to 4* 

Aristoxenes, io opposition to the calculations of Py- 
tiiagoras, held the ear to be the sole standard of musi- 
mil proportions. That sense he accounted sufficiently 
Accurate for musical, though not for mathematical pur- 
poses *, and it was in his opinion absurd to aim at an 
artificial accuracy in gratifying the ear beyond its own 
power of distinction He, therefore, rejected the velo- 
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cities, vibrutions, and proportions of Pythagoras, is CauA 
foreign to the subject, in so far as th^ substhutcd OWcnf 
ahstract causes in the room of experience^ and mide ,,^* 
music the object of inteUect rather than nf anssr. 

Of late, however, as has been already mentioned, 
the opinions of Pythagoras have been confirmed by ab- 
solute deoKHistration \ and the following propositions, in 
relation to musical sound, have passed from conjectm 
to certainty. 

Sound is generated by the vibrations of elastic bodies, 
which communicate the like vibratioas to- the air, and 
these again the like to oar organs of hearing. This is 
evident, because soonding homes communicate tremors 
to other bodies at a distance from them. The vihratiog 
motion, for instance, of a musical string, excites niotioa 
in others, whose tension and quantity of matter dispose 
their vibrations to keep time with the ondulations of tit 
propagated from it (the string first set in motion). 

If Uie vibrations be isochronous, and the sound mosi- 
' cal, continuing at the same pitch, it is said to be acater, 
sharper, or higher, than any other sound whose vibra- 
tions are slower; and graver, flatter, or lower, than 
any other whose vibrations are quicker.— For while a 
musical string vibrates, its vibrations become qoicAcr 
by increasing its tension or diminishing its length ; its 
sound at the same time will be more acute : and, on 
the contrary, by diminishing its tension or increasing 
its length, the vibrations will become slower and the 
sound graver. The like alteration of the pitch* of the 
sound will follow, by applying, by means of a weight, 
an equal degree of tension to a thicker or heavier and 
to a smaller or lighter string, both of the same length, 
as in the smaller string the mass of matter to be moved 
by the same force is less. 

If several strings, however, different in length, density, 
and tension, vibrate altogether in equal times, theirsonds 
will have all one and the same pitch, however they may 
differ in loudness or other qualities^— They are called 
unisonsn The vibrations of unisons are isochroooaa. 

The vibrations of a musical string, whether wider or 
narrower, are nearly* isochronous. Otherwise, whDe 
the vibrations decrease in breadth till they cease, the 
pitch of the sound could not continue the same (which 
we |)erceive by experience it does), unless wbera the 
first vibrations are made very violently ; in which case, 
the sound is a little acuter at the beginning than after- 
wards. 

Lastly, The word vibration is understood to mesa 
the time which passes between tbe departure of the vi- 
brating body from any assigned place and its retorn to 
the same. 
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Muiic, Glass-Music. See Harmoihca. 

Musimon, MUSIMON, in Natural History^ the name of an 
* » animal esteemed a species of sheep, described by tbc 
ancients as common in* Corsica, Sardinia, Barbary, 
and tbe nortb-east parts of Asia. It has been doubted 
whether the animal described under this name is now 
any where to be found in the world ; and whether it 
was not probably a spurious breed between two ani- 
mals of different species, perhaps the sbeep and goat. 



which, like tbe mole, not being able to propagate iti 
species, tbe production of them may have Wn dLcoati- 
naed. 

Buffon supposes it to be the sbeep in a wild stole ; 
and it is described as such by Mr Fennant. These 
animals live in tbe mountains, and run with great 
swiftness among tbe rocks, lliose of Kamtsciwtks 
are so strong, that 10 men can scarce bold one; aid 
the boms are so large as sometimes to weigli 30 poasds, 
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[isimon and so capacious tbat young foxes often slither tliem- 
(j selves in the hollow of such as by accident fall ofl in 
i?ulman.^|^g deserts. 

MUSIVUM AURUM. See Chemistry, N® 1806. 
MUSK, a very strong scented substance, found in a 
bag under the belly of a species of moschus. See 
Moschus, Mammalia Index. And for an account 
of the nature and properties of musk, see Materia 
Medica Index. 

Musk Animdi, See Moschus, 1 
Musk Ox. See Bos, J- Mammalia Ifidex. 

Musk Rat. See Castor, j 
MUSKET, or Mus^uet, properly a hre-arra borna 
on the shoulder, and used in war \ to be fired by the 
application of a lighted match. 

The length of 'the barrel is fixed to three feet eight 
inches irom the muule to the touch-pan^ and its bore 
is to be such as may receive a bullet of 14 in a pound, 
and its diameter differs not above one 50th part from 
that of the bullet. 

Muskets were anciently borne in * the field by the 
nfiintry, and were used in England so lately as. the be- 
gioniog of the civil wars. At present they are little 
used, except in the defence of places ^ fasees or fire- 
locks having taken tbeir place and name. 

MUSKETOON, a kind of short thick musket, 
whose bore , is the 38th part of its length y it carries 
five ounces of iron, or seven and a half of lead, with an 
equal quantity of powder- This Is the shortest kind 
of blunderbusses. 

MUSLIN, .a fiue sort of cotton cloth, which bears a 
doivoy knot on its surface. There Are several sorts of 
muslins brou^t from the East Indies, and more parti- 
cularly from Bengal*, such as doreas, ^telles, mulmuls, 
tanjeebs, &c. Muslin is now manufactured in Britaiq, 
and brought to very great perfection. 

MUSQUETOE. SeeCuLEX, Entomology 
MUSSULMAN, or Musylman, a title bv which 
the Mahometans distinguish themselves ^ signifying, in 
the Turkish language, true believer, or orthodox.'* 
See Mahometanism. 

la Arabic, the word is written Moslem^ Moslemany 
or Mosolman. The appellation was first given to the 
Saracens, as is observ^ by Leunclavius.-^There are 
two kinds of Mussulmans, very averse to ^adi others 
the one called Sonnitesy and the other Shiites.— TYkt 
Sonnites follow the interpretation of the Alcoran 
given by Omar y the Shiites are the followers of Ali. 
The subjects of the king of Persia are Shiites ; and 
those of the grand signior, Sonnites. See Sonka, and 
Alcoran. 

According to some authors the. word Mussulman sig- 
nifies saved^ that is, predestinated : and hence the Ma« 
hoaetans give, themselves the appellation, as believ- 
ing they are all predestinated to salvation.-— Marti- 
niiis is more particular as to the origin of the i^ame \ 
which he derives from the Arabic p^DO musalem, 
** saved, snatched out of danger:" the Mahometans, 
he observes, establkbing tbeir religion by fire and 
amordy massacred ajl those who would not embrace it, 
and granted life to' all tbat did, calling them Mussid- 
mansy q. A. erepUI peidculo ; whence the word, in 
course of time, became the distinguishing title of ajl 
those of that sect, who have afi^ed to it the significa- 
tion of true helUvers. 



MUST, Mustum, sweet wine newly pressed from Mnsfulmaa 
the grape ; or the new liquor pressed from the fruit be- | 
fore it is fermented. See Wine. MulilaUon. 

MUSTARD. See Sinapi, Botany Index. ~ ^ 

Mustard Seed. For an account of its ‘medical qua- 
Htie.s, see Materia Medica Index. 

MUSTELA, the Otter and Weasel*, a genus 
of quadrupeds of the order of ferae. See Mammalia 
Index. 

MUSTER, in a military sense, a review of troops 
under arms, to see if they be complete and in good 
order; to take an account of their numbers, the con- 
dition they are in^ viewing tbeir arms and accoutre** 
ments, ^c. 

Muster- Maeter^generaly or Commissary-general of 
the Musters; one who takes account of every regi- 
ment, tbeir number, horses, arms, &c. reviews them, 
sees the horses be well mounted, and all the men well 
armed and accoutred, &c. 

MusTER-RoHsy lists of soldiers in each company, 
troop, or regiment, by which they are paid, and the 
strength of the armv is known. 

MUTABILITY is opposed to immutability. Ste 
Immutability. 

MUTATION, the act of xhanging, or sometimes 
the change itself. 

Mutation, in the ancient music, is applied to the 
changes, or alterations tbat happen in the order of the 
sounds which compose the melo^. ^ 

MUTATIONES, among the Romans, post stages 
.pr places where the public couriers were supplied with 
fresh horses,— The mutationes were wholly designed 
for the use pf these couriers, or messengers of state ; in 
which xespect they differ from mansiones. 

MUTCHKIN, a liquid n>easure used in Scotland ; 
it contains four gills, and^is the fourth part of a Scotch 
.jiint.' 

MUTE, in a general sense, si^ifies a person that 
cannot speak, or has not the use of speech. 

. Mute, inf.awy a, person that atands dumb or speech- 
less when he ought ,to answer, or to plead. See Ar- 
raignment. 

Mute, in Graximary a letter which yields no sound 
without the addition of a vowel. The simple conso- 
nants are distinguished into motes and liquids, or 
semivowels. See the articles Consonant, Liquid, 

^.&c. 

The mutes in the Greek alphabet are nine, three of 
which, viz. w, a, r, are termed tenues ; three /8, y, >, 

.termed media; and three I, termed aspirata. 

See- the article Aspirate, &c. 

The mutes of the Latin alphabet are also nine, viz. 
B,.C,D,G,I,K,P,Q,T, 

MUTILATION, the retrenching or cutting away 
any member of the body. 

^is word is also extended to statues and buildings, 
where any part is wanting, or the projecture of aiw 
member, as a cornice or an impost, is broken off. It 
is sometimes also used in a more immediate manner 
for castration : (Sec Castration and Eunuch). The 
practice of this sort of mutilation is of various kinds : 
the Hottentots are said to cut away one testicle from 
their children upon supposition that the^ are thereby 
made lighter and more active for running. In other 
countries, poor people completely mutilate their boys, 

4 A 2 to 
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Matina. 



Motilatioa to prevent the misery and want which would attend 
their ofispring. Those who have nothing in view hot 
^ the improvement of a vain talent, or the formation of 
a voice which disfigures nature, as was the case for- 
merly in Italy, are contented with cutting away the 
testicles. But in' some countries of Asia, especially 
among the Turks, and in a part of Africa, those whom 
jealouny inspires with distrust would aot thinlc their wives 
safe in the custody of such eunuchs : They employ no 
slaves in their seraglios who have not been deprived of 
all the external parts of generation* 

Amputation is not the only means of accomplishing 
this end. FoiTncrIy, the growth of the testicles was 
prevented, and their organization destroyed by simple 
rubbing, while the child was put into a warm bath 
made of a decoction of plants. Some pretend that by 
this species of castration the life is in no danger. Am- 
putation of the testicles is not attendcnl with much 
danircr ; but complete amputation of the external parts 
of g^/fcration is often fatal. This operation can only 
be perfnrmed on children from seven to ten years of 
age. Eunuchs of this kind, owing to the danger at- 
tending the operation, cost in Ttrrkey five or six limes 
more than others. Chardin relates, that this operation 
is so painful and dangerous after 15 years of age, (bat 
hardly a fourth part of those by whom it is undergone 
c cape with life. Pietro della Valle ^ on the contrary, 
informs us, that in Persia ihuse who siiflfer this cruel and 
dangerous operation as a punishment for rapes and other 
crimes of this kind, are easily cured though far ad- 
vanced in life \ and that nothing but ashes is applied to 
the wound. 

Tliere arc eunuchs at Constantinople, throughout 
all Turkey, and in Persia, of a gray complexion : they 
come for the most part from the kingdom of Gob 
conda, the peninsula on this side the Ganges, the king- 
doms of Assan, Aracan, Pegu, and Malahar. Those 
from the gulf of Bengal are of an olive colour. There 
are some white eunuchs who come from Georgia and 
Circassia, but their number is small. The black eu- 
nuchs come from Alrica, anil especially from Ethiopia. 
These, in proportion to their horrible appearance, arc 
the more esteemed and cost dearer. It appears that 
a veiy considerable trade is carried on in this species of 
men ; for Tavernier informs us, that when he was in 
the kingdom of Golconda, in the year 1657, ^2,000 
eunuchs were made it it. In that country they are 
sold at the fairs. 

The object of improving the voice by means of this 
species of mutilation, it is said, ollen fails ^ for of 2000 
victims to the luxury and extravagant caprices of the 
art, hardly three are found who unite good talents with 
good organs. The other languishing and inactive 
wretches arc, in some measure, outcasts from both sexes, 
and paralytic members in the community. But let us 
pay the tribute which is due to that virtuous pontifiT 
Pope Clement VIII. who, listening to the voice of 
modesty and humanity, proscribed and abolished this 
detestalde and infamous practice. Mutilation, he 
declared was the most abominable and disgraceful of 
crimes. 

MUTILLA, a genus of insects belonging to the or- 
der of hrmenoptera. *See Entomology Index, 

MUfiNA.in Ancient Geography^ a noble city of the 
Cispadana, made a Roman colony in the same year with 
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Parma, situated between the rivers Gabdios and Scol- 
teooa, on the Via Emilia. Here D. Bratus being W- [ 
sieged by Antony, was relieved by the consols Huths 
and Pansa. The Greeks called it Mutinc; except Po- ^ 
lybius, in whom it is Moline ; and in Ptolemy Muti/u^ 
after the Roman Inaiiiier.-^Now Modena^ a city of 
Lfombardy, and capital of a cpgnomiiial duchy. F. 
Long. II. 20. N. lat 44 45. 

MUTINY, in a military sense, to rise against aatlM>< 
rity.— “ Any officer or soldier who shall presume to ose 
traiterous or disrespectful words against the sacred pei^ 
son of bis majesty, or of the royal family, is gniltj 
of mutiny. 

Any officer or soldier who shall behave himwlf 
with contempt or disrespect towards the genend or 
other commander in chief of our forces, or shall speak 
words tending to their hart or disboDonr, is guilty of 
rontiny. 

^ Anj officer or soldier who shall begin, excite, esnse, 
or join in, any mutiny or sedition, in the troop, com- 
ply* or regiment, to which he belongs, or in any other 
troop or company in our service, or in any party, post, 
detachment, or guard, on any pretence whatsoever, U 
guilty of mutiny. 

“ Any officer or soldier who, being present at any 
mutiny or sedition, does not use bis utmost endeavours 
to suppress the same, or coming to the knowledge of 
any mutiny, or intended mutiny, does not witboot de- 
lay give information to bis commanding i^cer, is guilty 
of mutiny. 

** Any officer or soldier, wiio shall strike bis superior 
officer, or draw, or offer to draw, or shall lift up any 
weapon, or offer any violence against him, being io the 
execution of his office, on any pretence whatsoever, or 
shall disobey any lawful command of his superior officer, 
is guilty of mutiny.** 

Mutiny Act. See Military State. 

MUTIUS, Caius, surnamed Codrus^ and afierwtrds 
Sarvoia, was one of the illustrious Roman family of the 
Mutii, and rendered his name famous in the war be- 
tween Porsenna king of Tuscany and the Romans. 
That prince resolving to restore the family of Tai^uia 
the Proud, went to besiege Rome 507 B. C. Modas 
resolved to sacrifice himself for the saficy of his coaa- 
try ; and boldly entering the enemy*s camp, killed 
Porsenna*s secretary, whom be took for Porsenna hio* 
self. Being seized and bronght before Porsenna, be 
told him boldly, that 300 young men like himself bad 
sworn to murder him ; but since this hand has misted 
theey continued he, it must be punished ; then pottiag 
his right band on the burning coals, he let it born 
with such constancy as astonished the beholders. Tbe 
king, amazed at the intrepidity of this young Ramtf, 
ordered that he should have his freedom and reton ts 
Rome, and soon after concluded a peace with tbe Ra- 
mans. From this action Mutius obtained the surDaoe 
of Scccvola^ “ or left-handed,** which was enjoyed by 
his family. 

Mutius Sceevola^ Q. surnamed the Augur, was an 
excellent civilian, and instructed Cicero in the laa^ 

He was made prsetor in Asia 5 was afterwards consal, 
and performed very important services for tbe re- 
public. 

He ought not to be confounded with Me- 

tins Sccctola, another excellent civilian, who was pra- 
ter 
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Motius tor In Asia, tribune of the people, and at length con- 
(} sul, 95 B. C. He governed Asia with such prudence 
tfyeena. equity, that his example was proposed to the go- 
vemors who were sent into the provinces. Cicero says, 
“ that he was the most eloquent orator of all the ci- 
vilians, and the most able civilian of all the orators.'^ 
He was assassinated in the temple of Vesta, during the 
wars of Marius and Sylla, 82 B. C. 

MUTTON, the common name of the flesh of a 
sheep after the animal has been killed. Mutton has 
been commonly preferred to all the fleshes of quadru- 
peds. And indeed, besides its being more perfect, it 
has the advantage over them of being more generally 
suited to different climates : whereas beef, e. g, re- 
quires a very nice intermediate state, which it seems 
to enjoy chiefly in England *, for although Scotland 
supplies what arc reckoned the best cattle, it is in the 
. rich English pastures that they are brought to perfec- 
tion. Now the sheep can be brought almost to the 
same, perfection in this bleak northern region as in the 
southern countries. ^ 

MUTUAL, a relative term, denoting something 
that is reciprocal between two or more persons. 

Thus we say, mutual assistance^ mutual aversion, &c. 
There are mutual or repiprocal duties, offices, &c. be- 
tween superiors and inferiors ; as the king and his sub- 
jects, the master and his servants," &c. 

Vaugelas makes a distinction between mutual and 
reciprocal ; mutual, according to him, is understood of 
what is between two only •, and reciprocal, of wbat is 
between more than two : but this distinction is little 
regarded in common use. 

MUTULE, in Architecture, a kind of square mo- 
dillion set under the cornice of the Doric order. 

MUTUNUS, or Mutinus, in Fabulous History, a 
deity among the Romans, similar to the Prlapus of the 
Greeks. 

MUZZLE of a Guk or Mortar, the extremity at 
which the powder and ball is put in \ and hence the 
muzzle ring is the metalline circle or moulding that 
surrounds the mouth of the piece. 

MYA, the Gaper a genus of shell fish. See CoN- 
CHOLOGY Index. 

MYAGRUM, Gold of Pleasure, a genus of 
plants, belonging to the tetradynainia class ^ and in the 
natural method ranking under the 39th order, Siliquo~ 
see. See Botany Index. 

MYCALE, a city and mountain of Caria *, also a 
promontory of Asia opposite Samos, celebrated for a 
battle which was fought there between the Greeks and 
Persians about the year of Rome 275. The Persians 
were about 100,000 men, who bad just returned from 
the unsuccessful expedition of Xerxes io Greece.-— 
They had drawn their ships to the shore, and fortified 
themselves strongly, as if determined to support a siege. 
They suffered the Greeks to disembark from their fleet 
without the least molestation, and were soon obliged^o 
give way before the cool and resolute intrepidity of an 
inferior number of men. The Greeks obtained com- 
plete victory, slaughtered some thousands of the enemy, 
burned their camp, and sailed back to Samos with an 
immense booty, in which were 70 chests of money. 

MYCEN/E, in Ancient Geography, a town of Ar- 
golis, in Peloponnesus. The kingdom of the Argives 
was divided into two portions by Acrisiiis and his bro- 



ther Proetus. Argos and Mycense were their capitals. Mycenw 
•—These, as belonging to the same family, and distant || 
only about 50 stadia or six miles and a quarter from 
eiicli other, bad one tutelary deity, Juno, and were ^ 
jointly proprietors of her temple, the Herstum, which 
was near Mycenie. It was here that Agamenioon 
reigned. He enlarged his dominions by his valour and 
good fortune, and possessed, besides Mycense, the re- 
gion about Corinth and Sicyon, and that called after- 
words Acli^ea. On his return from Troy, he was slain 
with his companions at a banquet. Mycense then de- 
clined : and under the Hemclidse was made subject to 
Argos. (See Argos and Argeia.) The Mycenscans 
sending 80 men, partook with the Lacedaemonians in 
the glory acquired at I'hermopylse. The jealousy of 
the Argives produced the destruction of their city, 
which was abandoned after a siege, and laid waste iu 
tbe first year of the 78th Olympiad, or 466 years be- 
fore Christ. Some part of the wall remained in the 
second century, with a gate on which were lions, a 
fountain, the subterraneous edifices where Atreus and 
his sons had deposited their treasures, and, among other 
sepulchral monuments, one of Agamemnon, and one of 
bis fellow soldiers and sufiferers. 

MYCONE, an island of the Archipelago, situated 
in £. Lon^. 25. 51. *N. Lat. 37. 28. It is about 36 
miles in circuit, and has a town of tbe same name, 
containing about 3000 inhabitants. The people of 
this island are said to be the best sailors in the Archi- 
pelago, and have about 1 50 vessels of different sizes. 

The island yields a suflk^ient quantity of barley for the 
inhabitants, and produces abundance of figs, and some 
olives •, but there is a scarcity of water, especially in 
summer, there being but one well in tbe island. — 

There are a great number of churches and chapels, 
with some monasteries. 

MYCONUS, in Ancient Geography, one of the 
islands called Cyclades, near Delos, under which tbe 
last of the Centaurs slain by Hercules are feigned to lie 
buried. Hence the proverb. Omnia sub unam Myconum 
congerere, applied to an injudicious or unnatural far- 
rago. Mycooii, the people, noted for balduess. Hence 
Myconius, a Imld person. According to Strabo, the 
inhabitants became bald at the age of 20 or 25 ^ and 
Pliny says that tbe children were always born without 
hair. The Island was poor, and tbe inhabitants very 
avaricious ; whence Archilochus reproached a certain 
Pericles, that he came to a feast like a Myconian •, that 
is without previous invitation. Now called Mycone, 
which see. 

MYCTERIA, tbe Jabiru, a genus of birds be- 
longing to the order of gralise. See Ornithology 
Index. 

MYGDONIA, in Ancient Geography, a district of 
Macedonia, to tbe north of tbe Siuus Thermaicus, and 
east of the river Axius, which separates it from Bot- 
tseis, and west of the river Strymon (Pliny). Also a 
district of Mesopotamia, which took its name from that 
of Macedonia, running along the Euphrates, from 
Zeugma down to Tbapsacus, extending a great way 
east, because Nisibis was reckoned to it. 

MYGINDA, a genus of plants belonging to the 
tetiaudria class \ and in the natural method ranking 
with those of which the order is doubtful. See Botany 
Index. 

MYIAGRUS, 
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MyUj^nif MYIAGRUS DEUS, in the heathen mythology^ 
ji a name given sometimes to Jupiter, and sometimes to 
. Hercules, on occasion of their being sacriBced to for 

the driving away the vast numbers of flics which in- 
fested the sacriBcos on certain public occasions. The 
<svord ' is usuaUy spelt M^agrtis ; but this must be an 
«rror, as this word does not express the fly-dtstmycr^ 
hut the tmuM-deatf'oycr ; and we have it sufficiently testi- 
fied by the ancients, that flics were the only crea- 
tures against whom this deity was invoked. Pliny 
calls this deity 2\soMyiodcs ; and tells us that the flies 
which used to pester the Olympic rites went away in 
whole clouds on the sacrificing a bull to this god. Wo 
4 ind in Athenseus also, that this sacrificing to the god 
of flies at tho Olympic games was a constant custom, 
iiome distinguish these two deities, and tell os that the 
Jatter or Myiodcs, used to visit the nations in ven* 
geance, with a vast multitude of flies : atid that, 'on 
paying him the due honours of a sacrifice, they all 
went away again \ and this seems to agree with what 
Pliny tells us in some places. 

At the time of the Olympic games, Jupiter was 
worshipped under the name of Apwnyos or AJyiagt'us 
Deus^ to supplicate the destruction of those troublesome 
creatures. This happened only once in many years, 
when the sacrifices were performed there ^ but the 
Plians worshipped him continually under ibis name, to 
deprecate the vengeance of heaven,^ which usually sent, 
as they ‘expFessed it,>an army of flies and other insects, 
•toward ^eJatter end of the summer, that iniested the 
whole countiT with sickness and pestilence. 

MYI0D£S^-E)EUS, in« the heathen mythology, a 
•name sometimes given lo Hercules, but more frequent- 
ly to Jopiter, to whom a bull was sacrificed, in order 
.to make him propitious in driving away the flies that 
infested the Olympic games. * 

•MYLiE, in Ancient Gcogt'ap/ty, a Greek city situa- 
ted on an isthmus of a cognominal peninsula, on the 
north-east side of the island. Myi(un\ or Alylenses^ the 
people. A town built f>y those of Zancle (Strabo). 
Mylseus, the epithet, as Mylssus Campus, mentioned 
by Polybius. Now called AftYmssso, a port tontn of 
Sicily, in the Val dl Demona. £. Long. 15. 5. N. 
Lat.,38. 36. 

M 1 LASA, or Mylassa, \n^ Ancient Geography^ a 
noble city of Caria in Asia Minor, situated about three 
leagues fiom the Sinus Ceramicus. It was the capital 
'of Hecatomnus king of Caria, and father of Mausolus. 
.Pliny speaks of Menander king of Caria, and says that 
the Rhodians preserved with the greatest care his por- 
'trail painted by Apelles : ^but it was«> not in honour of 
this Menander that a Corinthian pillar was erected at 
Mylasa, which still exists, and on which is to be seen 
the following inscription: The people erected this 

.pillar*in' honour of Menander, the son of Uliades, and 
grandson of Eutbydemus, the benefactor of his country, 

• and whose ancestors rendered it great services also.*^ 

. Eutbydemus, the grandfather of this Menander, lived 
tin the time of Julius Caesar and Augustus. Caria was 
^taken by Mitbridates, and afterwards by Labienus, 
whose father bad been one of Caesar's generals. Hy- 
4>ria8, whose eloquence and valour deservedly entitled 
him to a distinguished rank among his countrymen, in 
irain encouraged them to make a most obstinate defence 
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while it was besieged by the latter. He Lnnsclf was 
obllued to yield to necessity, and to take refuge at S 
Rhr:dcs : but scarcely bad the conqueror quitted the 
city, when Hybrias returned, and restored liberty to ^ ^ 
his country.— Not content with rendering it this ser- 
vice, he also destroyed the power of a dangerous clli- 
xen, whose riches and talents rendered him a necessary 
evil. Eutlivilenms, often banished, and as often re- 
called, always too powerful in a state the iodependeoce 
of whiidr he threatentd, saw his jimbition checked by 
the xeal and activity* of Hybrias. The Romans left to 
'Mylasa that libt^rty of which it rendered itself so worthy, 
by the great eflbrts it made ta preserve it. Pliny* calls 
it Mylasa libct'a. Strabo informs tis,- that it was one of 
the most magnificeut cities of antiquity, and one of 
those, the temples, porticoes, and other public room- 
Dw^nts of which were highly admired. A quarry of 
white marble in the neighbourhood fumKhed it with 
abundance of materials for erecting these edifices.— 

Tlie Mylasians bad two temples dedicated to ‘Jupiter, 
one situated ir. the city, which was named Osogo^ and 
another built on a mountain, at the distance of 60 
leagues. The latter was dedicated to Jupiter SfratTvs, 
Jupker the Warrior. His state, which -was very an- 
cicut, inspired great veneration ; people came frem all 
quarters to implore his protect ion^ and for the greater 
accommodation of his votaries a paved way was csr- 
stnicted which reached from Mylasa to Ibis venerable 
fabric. This city is now called Melasso, and, accordiag 
to Dr Chandler, is still a large place.— The houses are 
numerous, ‘ hut cbteflj of plaster, and mean, with trees 
interspersed. The air is accounted bad } and scorpioos 
abound as anciently, entenng often at the doors and 
windows, and lurking m the rooms. The plain is sur- 
rounded -by lofty mountains, and cultivated. Routd 
the towns are ranges of broken columns, the remnants 
of porticoes, now with rubbish bounding the vineyards. 

A large portion of the plain is covered with scattered 
fragments, and with plorstif ordinary aqueducts y besides 
inscriptions, mostly ruined and illegible. Some altars 
dedicated to Hecatomnus have been discovered. Of 
all the ancient temples which formeiiy ornamented this 
city, one only escaped the power of time, the Wind 
xeal of the early Christians, and the barbarous supers 
stition of the Mahometans. This monument was dedicm- 
ted to Augustus and the divinity of Rome. When Po- 
cocke visited Melasso, it was perfect and entire ; bat 
at present no traces of it remain, except a few frag- 
ments, which have been employed to construct a Turk- 
ish mosque. 

MYLOGLOSSUM^ in Anatomy. See Ak atomy, 
Table of the Muscles. 

MYLOHYOID.EUS. Ihid. 

MY OLOGY, (formed of n rausde," sod 

** discourse"), in anatomy, a description of the 
muscles^ er the knowledge of what relates to the 
muscles of the human body. Ibid. 

MYOMANCY, a kind of divination, or method of 
foretelling future events by means of mice. 

Some authors hold myomancy to be one of the mort 
ancient kinds of divination ; and - think it is 00 this 
account that Isaiah, Ixvi. 1 7. reckons mice among the 
abominable things of the Idolaters. But, beside thst, 
it is not certain that the Hebrew word ladx osed by 

the 
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Btney the prophet signifies a mouse^ it is evident it is not the 
B difination by that animal, be it wbat it will, that is 
spoken of, but the eating it. 

MYOPIA, Short-sightedness j a species of vi- 
stoD wherein objects are seen only at small distances. 
See Medicine, N® 361. 

MYOSOTIS, Scorpion-grass *, a genus of plants 
belonging to the pentandria class, and in the natural 
metb^ ranking under the 41st order, AspertfoHa. See 
Botany Index, 

MYOSORUS, a genus of plants belonging to the 
pentandria class, and in the natural method ranking 
under the 26th order, Multisiliqua, See Botany In- 
dex, 

blYOXUS, the Dormouse, a genus of quadrupeds 
belonging to the order of glires. See Mammalia In- 
dex, 

MYRIAD, a term sometimes used to denote ten 
thousand. 

MYRICA, Gale, or Sweet-willow, a genus of 
plants belonging to the dioecia class, and in the iiatuml 
method ranking under the 5th order, Amentaceee, See 
Botany Index, 

MYRIOPHYLLUM, a genus of plants belonging 
to the monoscia class, and in the natural method rank- 
ing under the 15th order, Inundatce, See Botany 
Index, 

MYRISTICA, the Nutmeg-tree, in Botany^ a 
genus of plants belonging to the class dioecia, and or- 
der syngenesia, and of the natural order, Laurt, The 
description of this genns having been omitted in its pro- 
per place under Botany, wc shall here introduce a 
short account of it. — The male calyx is monophyllous, 
strong, and parted into three laciniee of an oval shape, 
and ending in a point : it has no corolla. In the mid- 
dle of the receptacle rises a column of the height of the 
calyx, to the upper part of which the antherse are at- 
tached. They vary in number from three to twelve 
or thirteen.-— The female calyx and corolla as in the 
male, on a distinct tree. The germen of an oval 
shape ; the style short, with a bifid stigma, the laci- 
nii of which are oval and spreading. — ^^e fruit is of 
that sort called drupa. It is fleshy, roundish, some- 
times unilocular, sometimes bivalved, and bursts when 
ripe at the side, llie seed is enveloped with a fleshy 
and fatty membranous substance which divides into 
filaments (this, in one of the species, is the mace of 
the shops). The seed or nutmeg is round or oval 
shaped, unilocular, and contains a small kernel, varie- 
gated on the surface by the fibres running in the form 
of a screw. 

•Sjarcirr.— There are five species of this genus ac- 
cording to some authors ; but several of these being 
only varieties, nniy be reduced into three, viz. 

1. Myristica fatua, or wild nutmeg: this grows in 
Tobago, and rises to the height of an apple-tree ; has 
oblong, lanceolated, downy leaves, and hairy fruit 
the nutmeg of which is aromatic, but when given in- 
wardly is narcotic, and occasions drunkenness, delirium, 
and madness, for a time. 

2. The myristica sebifera, [Virola Sebifera Aublet, 
page 904. tab. 345.) a tree frequent in Guiana, rising 
to 40 or even to 60 feet higli \ on wounding the trunk 
of which, a thick, acrid, red juice runs out. Aublet 
says nothing of the nutmegs being aromatic 5 he only 



observes, that a yellow fat is obtained firom them, which Myristioa. 
serves many economical and medical purposes, and that ' 
the natives make candles of it. 

3. 'The myristica moschata, or nutmeg, rises to the 
height of 30 feet, producing numerous branches ; the 
bark of the trunk is of a reddish brown, but that of the 
young branches is of a bright green colour ; the leaves 
are nearly elliptical, pointed, undulated, obliquely 
nerved, on the upper side of a bright green, on the* 
under whitish, and stand alternately upon footstalks : 
the flowers are small, and hang upon slender pedun-^ 
cles, proceeding from the axillae of the leaves: they am 
both male and female upon separate trees. 

M. Schwartz, who has carefully examined this as* 
well as the two first species, preserved in spirits, places 
them among the monadelphia. 

The nutmeg has been supposed to be the comacum-' 
of Theophrastus, but there seems little foundation for 
this opinion ; nor can it with mre probability be 
thought to be the cbrysobalanos of Galen. Our first 
knowledge of it was evidently derived from the Ara- 
bians ) by Avicenna it was called jumsiban^ or jiavsi- 
band^ which signifies nut of Banda. Rumphius both 
figured and described this tree \ but the figure given 
by him is so imperfect, and the description so confused, 
that Linnaeus, who gave it the generic name myristica^ 
was unable to assign its proper characters. M. Lamarck 
informs os, that be received several branches of the my- 
ristica, both in flower and fruit, from the isle of France^ 
where a nutmeg-tree, which was introduced by Mon- 
sieur Poivre in 1770, is now very large, and continu- 
ally producing flowers and fruit. From these branches, 
which were sent from Mons. Cere, director of the king^s 
garden in that island, Lamarck has been enabled to 
oescribe and figure this and other species of the myrsB-^ 
tica. Sec Plate CXXIV. Botany. 

Fig. a. A sprig with fructifioatioai The drupa of 
the natnral size, and bursting open. Fig. b. The full- 
grown fruit ent lengthwise. Fig. r. Another section 
of the same. Fig. d. The nutmeg enveloped with lia- 
covering, the mace. Fig. e, llie fatty membrane or 
mace spread out. Fig. The nutmeg of its natural^ 
size. Fig. g. The same with its external tegument re- 
moved at one end. Fig. h. The same with its outer 
tegument entirely removed. Fig^ 1. A transverse sec- 
tion of the nntmeg. 

The seeds or kernels called nuttnegs are well known,r 
as they have been long used both for culinary and me- 
dical purposes. Distilled with water, thev yield a 
large quantity of essential oil, resembling in flavour 
the spice itself ^ after the distillation an insipid seba- 
ceous matter is found swimming on the water ; the- 
decoction inspissated, gives an extract of an unctuous, 
very lightly bitterish taste, and with little or no astrin- 
gency. Kectified spirit extracts the whole virtue of 
nutmegs by infusion, and elevates verj little of it in* 
distillation ^ hence the spirituous extract possesses the 
flavour of the spice in an eminent degree. 

Nutmegs, when heated, yield to the press a consider-' 
able quantity of limpid yellow oil, which on cooling 
concretes into a sebaceous consistence. In the shops, 
we meet with three sorts of unctuous substances, called' 
oii of mace^ though really expressed from the nutnwg. 

The best is brought from the Ea^t Indies in stone 
jars } this is of a thick consistence, of the colour of 

mace,. 
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Myrifticfu mace^ and has an agreeable flagrant smell ; the se- 
coad sort, which is [wler coloured, and much inferior 
in quality, comes from Holland in solid masses, gene- 
rally flat, and of a square figure : the third, which is 
the worst of all, and usuidly called common oil of mace^ 
is an artificial composition of seviim, palm oil, and the 
like, flavoured with a little genuine oil of nutmeg. 

Method of gathering and preparing Nutmeg.— When 
the fruit is ripe the natives ascend the trees, and ga- 
ther it by pulling the branches to them with long hooks. 
Some are employed in opening them immediately, and 
in taking off the green shell or first rind, which is laid 
together in a heap in the woods, where in time it pu- 
trefies. As soon as the putrefaction has taken place, 
there spring up a kind of mushrooms called boleti mos^ 
chatyni^ of a blackish colour, and much valued by the 
natives, who consider them as delicate eating. When 
the nuts are stripped of their first rind, they are carried 
home, and the mace is carefully taken off with a small 
knife. The mace, which is of a beautiful red, but af- 
terwards assumes a darkish or reddish colour, is laid to 
dry in the sun for the space of a day, and is then re- 
moved to a place less exposed to his rays, where it re- 
mains for eight days, that it may soften a little. They 
afterwards moisten it with sea water, to prevent it from 
drying too much, or from losing its oil. They are 
careful, however, not to employ too much water, lest it 
should become putrid, and be devoured by the worms. 
It is last of all pot into small bi^^s, and squeezed very 
close. 

The nuts which are still covered with their ligne- 
ous shell, are for three days exposed to the sun, and 
afterward dried before a fire till they emit a sound 
when they are shaken ; they then l^at them with 
small sticks in order to remove their shell, which flies 
off in pieces. These nuts are distributed into three 
parcels, the first of which contains the largest and most 
beautiful, which are destined to be brought to Eu- 
rope \ the second contains such as are reserved for the 
use of the inhabitants ; and the third contains the small- 
est, which are irregular or unripe. These are burnt j 
and part of the rest is employed for procuring oil by 
pressure. A pound of them commonly gives three 
ounces of oil, which has the consistence of tallow, and 
has entirely the taste of nutmeg. Both the nut and 
mace, when distilled, afford an eshcntial, transparent, 
and volatile oil, of an excellent flavour. 

The nutmegs which have been thus selected would 
soon corrupt if they were not watered, or rather 
pickled, with lime-water made from calcined shell fish, 
which they dilute with salt water till it attain the 
consistence of fluid pap. Into this mixtui^ they 
plunge the nutmegs, contained in small baskets, two 
or three times, till they are completely covered over 
with the liquor. They are afterwards laid in a heap, 
where they heat, and lose their superfluous moisture 
by evaporation. When they have sweated sufficient- 
ly, they are then properly prt pared, and fit for a sea 
voyage. 

In the island of Banda, the fruit of the nutmeg tree 
is preserved entire in the following manner : When it 
is almost ripe, but previous to its openinfr, it is boiled 
in wat^er and pierced with a needle. They next lay 
it in water to soak for ten days, till it has lost its sour 



and sharp taste. They then boil it gently in a syrt^ 
of su^, to which, if they wish it to be hard, a little 
lime is added. This operation is repeated for eight 
days, and each time the syrup is renewed. The huit 
when thus pr^rved is put for the last time into t 
pretty thick syrup, and is kept in earthen pots cloself 
shut. 

These nuts are likewise pickled with Iwine or with 
vinegar; and when they intend to eat them, they 
first steep them in fresh water, and afterwards boil them 
in symp of sugar, &c. 

Nutmegs preserved entire are presented ss 
desserts, and the inhabitants of India sometimes ett 
them when tfley drink tea. Some of them use nothing 
but the pulp ; others likewise chew the mare ; but they 
generally throw away the kernel, which is really the 
nutmeg. Many who perform sea voyages to the north 
chew this fruit every morning. 

The medicinal qualities of nutmeg are supposed to 
be aromatic, anodyne, stomachic, and restringent ; and 
with a view to the last-mentioned effects, it has been 
much used in diarrhoeas and dysenteries. 

Remarks on the trade of Nutmegs . — Nutmeg trees 
grow in several islands in the eastern ocean. The wood 
pigeon of the Moluccas is unintentionally a great plan- 
ter of these trees, and disseminates tbemjn places wfaeit 
a nation, powerful by its commerce, thinks it for its in- 
terest that they should be rooted out and destroyed. 
The Dutch, whose unwearied patience can surmount 
the greatest obstacles, formerly appropriated to them- 
selves the crop of nutmeg, as well as that of cloves and 
ciunamon, growing in the islands of Temate, Ceylon, 
&c. either by right of conquest or by paying subsidies te 
the islanders, who find these much more profitable than 
the former produce of their trees. It is neverthcles 
true, that t^y have prevaikd upon or compelled the 
inhabitants of the Moluccas to cut down and root ont 
all the clove trees, which they have preserved only in 
the islands of Aroboyna and 1 emate, which are in a 
great measure subject to them. We know for certaia, 
that the Dutch pay 18,000 rixdoUars yearly to the 
king of Temate by way of tribute or gift, in order 
to recompense him for the loss of his clove trees in 
the other Molucca islands ; aad that they are raoreover 
bound hy treaty to take at 3|d. a pound, all the dotes 
brought by the natives of Amboyna to their maga- 
zines. 

The Dutch had formerly immense and very rich war 

f izines of these precioos aromatics, both in India and 
nrope. It is said, that they had actually by them the 
produce of 16 years, and never supplied their neighboars 
with the last, hut always with the oldest crop: in 17^ 
they sold what was laid up in 1 744 ; and when they 
had too great a quantity of cloves, nutmeg, &e. ia 
their magazines, they threw them into the sea, or de- 
stroyed them by burning. On the loth of June 1760, 
M. Boraare saw at Amsterdam, near the Admiralty, a 
fire, the fuel of which was valued at 8,000,000 dl 
livres ; and as much was to be burned on the day fid* 
lowing. The feet of the spectators were bathed in the 
essential oil of these substances ; but no person was al- 
lowed to gather any of it, much less to take any of the 
spices which were in the fire. Some years behwc, 
upon a similar occasion, and at the same piace, a foor 

man 
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istica taken op some notm^ which had rolled 

] out of the fire, was, as M. Bomaie was informed, seized 
rrb- and cimdemned to immediate execution. 

But after all, although the spice trade is less excln- 
sively limited to the Dutch of late years, it does not 
appear that the price of East Indian spiceries is in any 
degree reduced to the consumer. 

MTRMECOPHAGA, or Ant-bear, a genus of 
quadrupeds, belonging to the order of bruta. Mam- 
malia Ind^x. 

MYRMELEON, or Ant-Lion, a genus of insects 
of the neurop^ra order. See Entomology Index. 

MYRMIDONS, Mtrmidones, in pntiquity \ a 
people in the southern borders of lliessaly, who ac- 
companied Achilles to the Trojan war. They re- 
ceived their name from Myrmidon, a son of Jupiter 
and Eurymedusa, who married one of the daughters 
of iEolus, son of Helen. His son Actor married 
^gina, the daughter of iEsopus. He gave his name 
to his subjects, who dwelt near the river Peneus in 
Thes6aly. According to some, the Mjrrmidons re- 
ceived their name from their having arisen from ants 
or pismires, upon a prayer put up for that purpose by 
King ^acus to Jupiter, after bis kingdom had been 
dispeopled by a severe pestilence. According to Strabo, 
they received it from their industry, because they imi- 
tated the diligence of the ants, and like them were in- 
defatigable, and were continually employed in cultivat- 
ing the earth. 

MYRMILLONES were gladiators of a certain 
kind at Rome, who fought against the Retiarii. Their 
arms were a sword, head piece, and shield. On the 
top of the head-piece they wore a fish embossed, called 
whence their name is by some supposed to be 
derived. The Retiarii, in their engagements, made use 
of a net, in which they endeavoured to entangle their 
adversaries ^ and sung during the fight, Non te peto^ 
piscem peto; quid me fugisy GalleT'* “ I aim not at 
tbee, but I aim at thy fish \ why dost thou shun me, O 
Gaul The Myrmillones were called Galli, because 
they wore Gallic armour. They were also named Sc^ 
cutores. This kind of gladiators was suppressed by 
Caligula. See Gladiators, Retiarii, &c. 

AlYROB ALANS, a kind of medicinal fruit bro^ht 
from the Indies, of which there are five kinds, i. The 
citrine of a yellowish red colour, hard, oblong, and the 
size of an olive. 2. The black or Indian myrobalan, 
of the bigness of an acorn, wrinkled and without a 
stone. 3. Cbebulic myrobalans, which are of the size 
of a date, pointed at the end, and of a yellowish brown. 
4. Emblic, which are round, rough, the size of gall, 
and of a dark brown. 5. Balleric, which are hard, 
round, of the size of an ordinary prone, less angular 
than the rest, and yellow. They are all slightly pur- 
|rative and astringent. The word comes from the 
Greek puiet, ointment,'^ and acorn,'* as 

being in the form of acorus, and used in medicine. 

MiRON, an excellent Grecian statuary, flourished 
442 B. C. The cow he represented in brass was an 
admirable piece of workmanship, and was the occasion 
of maiw fine epigrams in Greek. 

MYKOXYLON, a genus of plants belonging to 
-the decandria class. See Botany Index. 

MYRRH, a gummy-resinous concrete juice, %vhich 
VoL. XIV. Part II. t 
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is brou^t from the East Indies or from Abyssinia. See 
Materia Medica Index. 

It is afl^rmed by some, that the myrrh we have at 
present is not equal in quality to that of the ancients, 
and has not that exquisite smell which all authors a- 
scribe to the latter. They aromatized their most deli-* 
cions wines with it \ and it was presented as a very va- 
luable perfume to our Lord while be lay in the manger. 

It was this gum also which was mingled with the 
wine given him to drink at his passion, to deaden his 
pains, and produce a stupor. (See Mark xv. 32.). The 
gall mentioned on the same occasion by St Matthew is 
probably the same with myrrh ^ for any thing bitter 
was usually distinguished by the name of gall. The 
Hebrews were accustomed to give those that were exe- 
cuted some stupefying draught. The difficulty which 
arises from the seeming difference betwixt the two evan- 
gelists, by some is solved by saying, that St Matthew, 
writing in Syriac, made use of the word morro, which 
signifies myrrh, bitterness, or gall but the Greek 
translator has taken it for gall, and St Mark for myrrh. 
Others think that our Saviour's drink was mingled 
with myrrh as a stupefying drug : but suppose that the 
soldiers out of wanton cruelty and inhumanity, infiised 

f all ; which was the reason, say they, why, when he 
ad tasted, be refused to drink. 

MYRRHINE, or Murrine. See Murrike. 
MYRSINE, a genus of plants belonging to the pent- 
andria class, and in the natural method ranking under 
the i8tb order, Btcomes. See Botany Index. 

MYRTIFORM, in Anatomy, an appellation given 
to several parts, from their resembling myrtle berries. 
MYRTLE. See Myrtus, Botany Index. 
MYRTOUM mare, a part of the ^gean sea, ly- 
ing between Euboea, PeloMonesus and Attica. It 
receives this name from Myrto a woman, or from 
Myrtos a small island in the neighbourhood, or from 
Myrtilus the son of Mercury who was drowned there, 
&c. 

MYRTUS, in Ancient Geography, a small island 
near Carystus in Euboea, which gave name to the mare 
Myrtoum. Others, according to Pausanias, derive the 
appellation from Myrto, the name of a woman. Strabo 
extends this sea between Crete, Ar^ia, and Attica. 
Pau^nias bennning it at Euboea, joins it at Helena, 
a desert island, with the ^^an sea. Ptolemy carries 
it to the coast of Caria. Pliny says, that the Cyclades 
and Sporades are bounded on the west by the Myrtoaa 
coast of Attica. 

Myrtus, the Myrtle, a genus of plants belonging 
to the icosandna class •, and in the natural method riuik- 
ing under the 19th order, Hesperideee. See Botany 
Index. 

MYSIA, a country of Asia Minor, , generally di- 
vided into Major and Minor. M^ia Minor was bound- 
ed on the north and west by the Propontis and Bithy- 
nia, and Phrygia on the southern and eastern borders. 
Mysia Major bad JEoHa on the south, the ^gean sea 
on the west, and Phrygia on the north and east. Its 
chief cities were Cyzicum, Lampsacus, &c. The inha- 
bitants were once veiy warlike but they greatly dege- 
nerated, and the words Mysoram vltimue wei*e empha- 
tically used to signify a person of no merit. The an- 
cients generally hired them to attend their funerals as 
4 B mourners, 
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McfbriilFftj taeeiilie th^ dAfortflty Mcldnctidfy and 
Mjioa. inclined to shed tears. They #eie ohee gov^hied by 
<. Afontfrchs. Thfejr iuc^ In^pbbed W b* de*6en^d f#om 

tiris Jifysiatid bf £tiro^,' a iiatihn ith^ iahdhft^d that 
fktt of Thead; \«hich Was sitnided b^tweOn lAottht 
llsbiiliis ftifd thte Danube. 

MY80N, a batiee of Sparta, onei of the seveh Wisd 
diien of Grboeo'. Wheb Anacharsis cohsvrttOd tho ota- 
flf of ttf kntfw which was the wisest ibait in 



Greece, be received fdr atiswef, be who is now ploogb- 
in^ IHa BeldS. This was Myson. Uyme. 

MYSORE, or MT$6a^AK DdMiNiows, a kingdom 
bf Asia, in the East Indies, inclndina the tenitories 
ostir^d or snhdded by Hyder Ali, ana transttiiUed (0 
his Son Tippoo Saib, but now Subject to the British go> 
vemment. For an account of the conquest of which, 
sec BrBtA. 



MYSTERIES- 



I 

The ara- 
daal intro, 
faction of 
mysteriei 
into reli* 
^oa. 



\ 



% 

SWnio- 
lofcy and 
import of 
the 



^ ELI&ld^, Ih its bHginal fbrni, was sirtiple and 
{Utelli^bte; It xhA ihtetidkd ftir the ihstrdctidti 
afld edutmtibn of kll rahkS 6f inen ; add bf boOSequedee 
Hs ildbti^eh Webb dfa k lerel whB Vdlgaf cdpacilles. The 
Jewish diSpbdsatibh WaS operily prkbtiaed : hothing Was 
j^Hbhhed ih secret ; article Was blahi, open, abd 
icecSkiBle. The divihC Author of thC Chnstidn econo- 
my cddihiabded his dlsciplbh to piHikch falh doCtfide tb 
Ihe meht phbHC bhUiner : " Wfaiit ye h'ivC beard ib sC- 
dtbt (sdya ite) pibach bpCnIt > kbd What I hare taught 
you in private teach ye phhnClJr, awd prdcIaiiW it bn the 
nouse 6uCh are the chaCidS of trfath, dhd such 

the chttabteC of that laHigiOh which taifaC ^Wn from 
hea^efa, that they, ak it wens, delight, add m up 

their voice Ctt the htkbeW, knd cry id t!W chief piatCs m 
abticduftc,^ 

Bttt «d<dl » the depfkVtty bf fhe datult of hUn, that 

the nobICht inst^tCthn^ degenehkte id his habds. Rbli- 
gfbo oVij^maiiy pbre, sidiple, and amiable, under 
his raattkj^edt hah often hbCii tmdkfonfied into pollu- 
tion, pCC^Ctity, add dfefdhnity. The diibikCerk of re- 
I^ieb, Whose ^ovineb it WaS td j^ard the sacred de- 
pMitb, add to settrife it frohi fodeigil attd SpbHous in- 
termixtures, have generally been the first ionorators, 
and the iSri/t ahd ixiost nidt&triotis agents in corrupting 
itB integrity add tkrAtkhrng its beabty. AvaHce and 
tmbition prompted that c!a!ss of ia€ii to deviate fibth 
Ihte bCSginki flaindebs khd sfthpHCity of religions idsti- 
unibds^ awd to rntroddeh artPdes, riteS, and usages, 
Wllieh Vdight fntWiSh thCitt with CpportuditiCs of grati- 
tJheSe unfaklloWed and ibsatiake passicns. Hence 
A^inclidnS uMaibwn, to pnde add Ondefiled religion 
Wetb ibiwieated ) and that heavenly institution, hereto- 
fore, one, simple, indivisible, was divided ibCO tWo par- 
titions : l^e Ofab popular and public } the other dark, 
secret, and hiySteCrous. Hie httter of tl/eSe We intend 
^ the subyeet of this artrefe. 

The English word mystery Is derived from the Greek 
and in its modem acceptation imports Some- 
d^ing abovC^hufdkn intelligence, something awfully oh- 
suCe and enigmatical v^^^^y thing artfbify made difficulty 
the secret of any business or profession. The word is 
often used: by the fmnd^ of the Christian religion; and 
more freqoenHy by his apd^los, especially St rauL In 
these cases, rt g^eiWlly signffrCs those dck;trlne8 of 
Chrisdanity which the dbWs, pridr to the advent of the 
Messiah, either dM not or could riot understand. The 
Trinity in Unity, knd the Unity in Trinity •, the in- 
uamatkin of the Son of God ; the union of two na- 
Iqres in one and the. aame person, ^c. we generally 



call mysieriltSj hCcansc they Are infinitely above human 
bdfnprChCnsloti. All these significations are out of the ^ 
question at ptesent. Our intention in this article isQijed^ 
to lay before ouf traders the fullest anil fairest account UiaaiticA 
We have beeh able to cOlleCt, of those »wt or secret 
HttSy of the Pagan soperstition, which were carefully 
eonteklcd flnni the knowledge of the vulgar, and which 
alb universally known under the denomination of my- 
tfttries* 

The word is evidently deduced from ppVWy 

hot the origin of thk last tehn is not altogether so ^ 
fibus. The etymologies of It exhibited by the learned 
drb various; some of them absurd and inconsistent, 
others foolish and futile. Instead of fatiguing our 
fbadeio with a detail of thCsC, which would be equally 
dnehtertaiOing and Uninteresting, we shall only produce 
otW, which to us appears to comb nearest uie truth. 

The ifaysterles trtideC consideration at present were cer- 
tainly imported into GCeece from the east. In those 
ibgions, Uieri, Wb ought of course to look for the ctymo- 
Ibgy of the Word. Mistor or mistur^ in Hebrew, signifies 
** any place oir thing hidden or concealed.*^ As 
this Word implies a kind of definition of the nature 
df the thing intended, and as it is one of the excel* 
IcttCies of original languages to apply vocables with 
this propriety, we find ourselves strongly inclined to 
kissign tne word tnistur as the loot of the term 
myster, ^ 

We have already observed, that the avarice and am-Motnaa 
bitibn of the Pagan pricsthoi^ probably gave birth to the ^ 
the institution of the mysteries. To this observation****^ 
we may now add, that the ministers of that supersli-|jj^"* 
tfoD might possibly imagine, that some articles of their 
rHaal Were too profound to be comprehended by the 
Vut'gar ; others, too sacred to be communicated to a 
description of men, whom the institutions of civil socie- 
ty bad placed in a situation not only subordinate hot 
even contemptible. It was imagined, that things sa- 
efed and venerable would have contracted a taint and 
pollution by an intercourse with sordid and untatored 
souls, lliese appear to us the most probable motives 
for making tlat odious and pernicious distinction be- 
tween the popular religion and that contained in the 
sricred and mysterious ritual. 

Tlie learned Bishop Warhurton is positive, that the 
mysteries of the Pagan religion were the invent ion of 
fe£>islators* and other great personages, whom fortune 
or ilirir own merit had placed at the bead of iho-c civil 
societies which were formed in the earliest age^ in dif- 
ferent parts of the world. It is with reluctance, sad 

indeed 



Digitized by v^ooQle 




M Y S T 

S indeed with cliffidehcc, that wc presume to differ in 
4^ our sentiments from such respectable authority. \Vhat- 
L^rton hypothesis dils prelate had once adopted^ so exten- 
luadcd.sive was his reading, and so exuberant his intellectual 
resources, that he found liulc dilEculty in defending 
it by an appearance of plausibility, if not of rational 
argumentation. The large quotations he has adduced 
from Plato and Cicero, do indeed prove that the sagea 
and legislators of antiquity sometimes availed them- 
selves of the influence derived from the doctrines of 
the mysteries, and from the autliority tliey acquired 
by the opinion of their having been initiated in them ^ 
hut that those men were the inventprs and fabricators 
of them is a position for which his quotations do not 
furnish the most slender presumption. At the same 
time, we think it not altogether certain, that the doc- 
trine of a divine Providence, and a future state of re- 
wards and punishments, were revealed iq the mysteries 
with all the clcAmess and cogency which is pretended 
by bis lordship. 

But granring that tjie fabric was raised by the hands 
of sages and legislators, wc imagine it would be rathey 
difficult to discover what emolument that description 
of men could propose to derive from the enterprise.— r 
The institution was evidently, and indeed confessedly, 
devised to conceal from the million those very doo 
trines and maxims, whicb had they known and eqi- 
braced them, would have contributed most effectually 
to dispose them tp subnut tp those wise regulations 
w])ich their gpvcmors and Icgislatprs wished most ar- 
dently to establish. Experience has taught, that no- 
thing has a more commanding influence on the minds 
of the vulgar, than those very dogmas, which, accord- 
ing to the Bishop, were communicated tp the initi- 
ated. A conviction of the unity pf the J)eity, pf 
bis wisdom, power, gfoodness., omnipresence, &c. the 
steady belief pf the immortality of the human soul, 
and of a future state of rewords and punishments, have 
in all ages, and in all countries, proved the firmest 
supports of legal authprity. The very some doctrines, 
in the dawn of Christianity, contributed, of all other 
methods^ the most effectually to tame and civilize the 
savage (a) inhabitants of the northern xegions of Eu- 
rope. Supposing those principles to have been incul^ 
cated by the mysteries, the most prudent plan legisla- 
tors could have adopted, would have been to publish 
them to all mankind. They ought to have sent forth 
apostles to preach them to the savages whom they had 
undertaken to civilize. According to the learned 
prelate, they pursued the cyppo^^ite course, and deprived 
themselves of those very arms by which they might 
have encountered and overthrown all the armies pf 
5 savagism. 

Mit s Of all the legislators of antiquity, the Cretan alone 
was prudent enough to foresee aud adopt this rational 
led f)iodorus the Sicilian informs ust, that the 

:ly in mysteries of Eleusis, Samothracia, &c, which were 
elsewhere buried iu profound dprkncss, were among 
thcOretans^nght pttbHdy, and communicated to all 
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rile world. Minos, howpvpf, W'ps a successful Icgisla- 
tor^ and his intercourse with Jupiter Idicus extended 
his influence and established hip atithoiity. He was 
not under the necessity of calling in the mysteries to 
his assistance : oq tlie contrary, it is highly probable 
that riip universal knowledge of the doctrines of the 
mysteries among his countrymen contributed in a con- 
siderallc degree to facilitate his labour, and ensure his 
success. 

The divine Author of the Christian economy, view- 
ed in the light of a human legislator, saw tlie propriety 
of this procedure. Nothing was concealed in his insti- 
tutions) nothj^ was veiled with mystery, or buried 
in darkness. The success was answerable to the wis* 
dom of the plan. The million flocked to the evangeli- 
cal standard: the gospel was preaclved to the poor, t# 
the illiterate and the vulgar ) and the meanest of man^ 
kind eagerly embraced its maxims. Wherever it pre- 
vailed, it produced civilization, morality, sobriety, Joy^ 
alty, and every other private and social virtue^— Upon 
the supposition that the mysteries had contained aqd in- 
culcated the principles and practices which the prelate 
supposes they did, the civilizers of mankind, legislators, 
magistrates, and princes, ought to have coit^ined tp 
make them public fmr the sake of their own tranquilli*- 
ty, and the wore effectual support pf their authority 
and inOgence. y 

Upon the whole, We are inclined to believe that the Myiteries 
mysteries were the offspring of Egyptian priestcraft. 

Tliey were instituted with a view to aggrandize that 
ordor of men, to extend their influence, and enlarge 
tlieir revenues. To accomplish those selfish projects, but 
they applied every engine towards besotti^ the mul- 
titude with superstition and enthusiasm. Tlicy taught 
tliem to believe, that themselves were the distinguished 
favourites of heaven ) and that celestial doctrines hod 
been revealed to them, too holy to be communicated 
to the profane rabble, and too sublime to be compre- 
hended by vulgar capacities. It is, we confess, ez- 
ceedingly probable, that after the mysteries were in- 
stituted, and had acquired an exalted reputation in the 
world, legislators, magisUates, judges, and potentates, 
joined in the imposture, with the same views and from g 
the same principles. Princes aqd legislators, who adopted by 
found their advantage in overawing and humbling rthelegisUiowj 
multitude, readily adopted a plan which they found so^®- 
artfully fabricated to answer these very purposes. They 
liad interest enough with the sacerdotal (b) mysta- 
gogues, to induce them to allow them to pai ticipatc in 
those venerable rites whicJi had already established the 
authority of that desertion of men in whose hands 
they were deposited. Tue views of both parties were 
exactly congenial. The respect, the admiration, and 
depenaance on the million, were the ultimate objecU 
of their ambition respectively.— Ifriests and princes 
were actuated by the very same 'spirit. The combina- 
tion was advantageous, and of consequence harmoui- 
ous. For these reasons we have taken the liberty of 
differing from his liordship of ^Houeester with respeet 
4 B 2 to 



(a) The Germans, Kussians, and Scandinavians, who were never thoroughly civilized till the gospel ws® 
preached among them. 

(b) The mystagognes were the ministers wlio acted the chief part in celebmting the mysteries* 
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to the persons who first instituted the secret mysteries of 
the Pagan religion. 

Hypothesif Another writer of considerable reputation in the 
th^n* republic of letters, is of opinion, that the n^steries 
were entirely comroeroorative ; that they were institut- 
ed with a view to preserve the remembrance of heroes 
and great men; who had been deified in consideration 
of their martial exploits, useful inventions, public vlr* 
tues, and especially in consequence of the benefits by 
them conferred on their contemporaries. — According to 
him, the (c) mysteries of Mithras were established for 
this very purpose. It would be no difficult matter 
to prove that the Persian deity of that name was the 
sun, and that his name and insignia jointly ascertain 
the truth of this assertion. The same writer extends 
this observation to the mysteries of the Egyptians, 
Phoenicians, Greeks, Hetruscans •y and in a word, to 
10 all thoFanstitutions of that species throughout the world. 
In opposition to this singular opinion, it may be argued, 
we think with some show of reason, that the method 
of preserving the memory of great and illustrious men 
generally adopted, was the establishing festivals, cele- 
brating games, offering sacrifices, singing hymns, 
dances, &c. We; can recollect no secret mysteries in- 
stituted for that purpose at least in their original in- 
tention. If any usage of the commemorative kind was. 
admitted, it was superinduced at some period posterior 
to the primary institution. At the same time, upon the 
supposition that the orgia of Bacchus were the same with 
those of the Egyptian Osiris, and that the m]rsteries of 
Ceres exhibited at Eleusis were copied from those of the. 
Egyptian Isis, and allowing that the former was the • 
sun, and the latter the moon; it will be difficult to> 
find out the human persons whose exploits, adventures, . 
inventions, &c. were intended to be immortalized by. 
those institutions. Upon the whole, the mysteries were 
performed in secret ; they were intended to be com- 
municated only to a few ; of course had they been in- 
stituted with a view, to immortalize the memory of 
heroes and great men, the authors would ^ve acted the 
most foolish and inconsistent part imaginable.— -Instead 
of transmitting the fame of their heroes, with eclat to 
posterity, they would by this procedure have consigned 
it to eternal ^livion. 

^ first We must then recur to our first position. The my- 
position steries were the offspring of bigotry and priestcraft ; 

b***Sb^*h they originated in Egypt, the native land of idola^ 
lacterof^ try. In that country the priesthood ruled predomi- 
the prietU Donl- kings were engrafted into their body be- 
ef £^u fore they could ascend the throne. were pos- 

sessed 01 a third part* of all the land" of Egypt. The 
1* sacerdotal function was confined to one tribe, and was 
transmitted unalienably from father to son. All the 
orientals, but more especially the Egyptians, delight- 
ed in mysterious and allegorical doctrines. Every 
maxim of morality, every tenet of theology, every 
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dogma of philosophy, was wrapt up in a veil of alle- 
gory and mysticism. This propensity, no doubt, con- 
spired with avarice and ambition to dispose them to a 
dark and mysterious system of religion. Besides, the 
Egyptians were a gloomy t race of men ; they delighted t 
in darkness and solitude.. Their sacred rites were ge- 
nerally celebrated with melancholy airs, weeping, and 
lamentation. This gloomy and unsoci^ bias of mind 
must have stimulated them to a congenial mode of wor- 
ship. In Egypt then we are to search fOr the origin 
of the mysteries. Both the nature of the institution 
and the genius of the people confirm this position ; and 
historians, both ancient and modern, are agreed in. ad- 
mitting the certainty of the fact, 

The Osiris of Egypt, every body- knows, was the 
original Bacchus ; as the Isis of the same country was aid lai tf 
the Ceres of the Greeks. The rites of Osiris wereS^de 
performed with loud shriekfi and lamentations when 
he was put into Ihe coffin; and with' the most extra-^O^^^ 
vagant mirth, when he was in. a manner raised from 
the dead, or supposed to be found again. . Their hymns 
were upon the whole always composed in melancliolj 
affecting strains ; and. consisted of lamentations fi>r the 
loss of Osiris, the mystic flight of Bacchus, the wan- 
derings of Isis, and the sufferings of the gods. The ^ 
Canaanites, who were a kiodred tribe., of the Mizraim 
or Egyptians, imitated them in tbeir sacred rites. At ^ 
Byblus, Berytus, Sidon, and afterwards at Tyre, they vg. 
used particularly mournful. dirges for the death of Ado-^^i^* 
nis or Tammuz who was the same with the Egypti- 
an Osiris, i. e. the sun^ ^ 

The Egyptians, then, naturally inclined to gloom 
and . secrecy, institoted a mode of worship congenial ow mi 
with tbeir natural disposition of mind. The recem of wnioap 
the son towards the sonthern hemisphere, was the . 
death * of Osiris ; the wanderings of Isis in search of 
her husband and brother, allegorically imported the 
longing of the earth t for the return of the fructifying | 
influence of the solar beat. H Omr. 

When that Inminary returned towards the summer 
solstice, and grain, trees, fruits, herbs, and flowers 
adorned the fiire of nature, another festival was cele- 
brated* of a very different complexion frnm that of the 
former. In this season all Egypt was dissolved ia the 
most extravagant mirth, and jollity. During the cele- 
bration of those festivals, the priests formed allegorical 
representations of the sun and the earth (d). They 
personified the one and the other, and allegorized their 
motions, aspects, relations, sympathies, accesses, re- 
cesses, &c. into real adventures, peregriDations, suffer- 
ings, contests, battles, victories,, defeats, and so foitL 
These, in process of time, were held np to the vulgar 
as real occurrences ; and these in a few ages hecamt 
tbe most essential articles of the popular crm. From 
this source were derived the conquests of Dionysos or 
Bacchus, so bcautifiilly exhibited by Nonnas in hk 

Dionysiacs; 



(c) Principio hoc ego quid^m costroversia vacare, arbitror, mysteria quae vocantur, ritus fuisse idcirco institn- 
tos ne memoria periret veterum beneficiorum, inventorum, fatornm rerum gestarum quibos primi popalorom con- 
ditores, aut alii prseclari homines, decus nomen, et famam, inter suos sibi comparaverant. Neque hstc oriqam 
sententia roii-abilis vidcri poterit. Cud, Syst, Intettect, ed, Moshemu\ p. 329. 

(p) Isis, among the Egyptians, sometimes signifies the moon, apd sometimes the earth* 
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Dionysiacs ) the wanderings of lo, wonderfully adorned 
by i^^hylus \ and the labours of Hercules, aflerwards 
usurped by the Greeks. 

7 p. \lhiether the Egyptiails deified mortal men in the 
^ earliest ages has been much controverted. Jablonkskit 
has taken much pains to prove the negative. Diodo- 
^ rus I assures us, that they paid their raonarchs a kind 
of divine adoration, even in their lifetime. Plutarch 
tells ns plainly } , that some were of opinion that Isis, 
Osiris, Horus, Anubis, Typhon, were once mortal 
persons, who were exalted into demons afler their death. 
^ The Sicilian, in his history of Isis and Osiris, Pan, Her- 
mes, 8tc. plainly represents them as human personages ^ 
and informs us, that the Egyptians imagined, that after 
tbeir decease they transmigrated into particular stars. 
From these authorities, we are inclined to believe that 
the Egyptians, as well as the other Pagans, did actual- 
ly deify persons who had distinguished themselves in 
their diays of nature by prowess, wisdom, useful arts, 
and inventions. This was a constant practice among 
the Greeks, who probably learned it from the people in 
question. 

e- The exploits of these heroes had been disguised by 
allegorical traditions and hieroglyphical representations^ 
^ They had b^n magnified beyond all dimensions, in or- 
io der to astonish and intimidate .he vulgar. They had 
^ been interlarded with the most extravagant fables, in 
order to gratify their propensity towards the marvel- 
lous. All these secrets were developed in the mysteries. 
The catechumens (e) were informed! of every p^icular 
relating to the birth, the life, the exploits, the adven- 
tures, the misfortunes, and decease of those heroic per- 
sonages, and when, - and by what means, they had at- 
tained to the high rank of divinities. At the same 
time we think it highly probable, that those demt-gods 
were represented in tbeir state of exaltation and heaven- 
ly splendour. The magicians of Egypt were abundanU 
ly qualified for exhibiting angels in machines. The 
souls of virtuous men, who had tiot been eminent enough 
to merit the honour of deification, were shown In all 
the perfection of Elysian felicity; and perhaps the souls 
of tyrants, and of the children of (f) Typhon, were 
shown in Tartarus, suffering all the extremes of infernal 
punishment. From these exhibitions the mystagogues 
might naturally enough take occasion to read their pn- 
piU suitable lectures on the happy tendency of a virtu- 
ous conduct, and the dishonour and misery conseqi^ent 
upon a contrary course. They might set before them 
immortal renown, deification, and' Elysium, on the one 
^ hand, and eternal infamy and misery on the other. This 
. will probably be deemed the chief advantage accruing 
from this institution. 

Besides the communications above mentioned, the 
catechumens were taught many secrets of physiology, 
or the natnre of the phenomena of the world. This 
• Pbarnutus * every wWe aflbms, especially in his last 
hook towards the end. Plntarcb too informe ns, that 



many of the Greek philosophers were of opinion, that 
most of the Egyptian fables were allegorical details of 
physical operations. Eusebios acquaints ust, tbatfiVqp. 
the physiology, not only of the Greeks, but likewise ^vungel. 
of the barbarians, was nothing else but a kind of 
science of nature, a concealed and dark theology, in- 
volved in fable and fiction, whose bidden mytseri^ 
were so veiled over with enigmas and allegories, that 
the ignorant million were as little capable of compre- 
hending what was said as what was suppressed in si- 
lence. This, says he, is apparent fri>ni the poems of 
Orpheus and the fable of the Phrygians and Egyp- 
tians. Dionysius of Halicarnassus likewise observes J, t Antif. 
that the fables of the Greeks detail the operations of<^<^ 
nature by allegories. Prod us § makes the same ob- $ In Tim. 
servation concerning the people in question. The 
Egyptians, says he, taug^ the latent operations of 
nature by fkbles. 

These physiological secrets were no doubt expounded Phjtiologi« 
to the initiated ; and that the Egyptian priests were 
deeply skilled in pbpiologioal science, scarce be 
questioned, if we believe that Jannes and Jarobres ri-, tenet rf 
vailed Moses with tbeir enchantments^ The preceding Egypt . 
detail comprehends all that was revealed to the Epoptae 
in the original Egyptian mysteries. What articles ■ 
might have been introduced afterwards w.e cannot pre- 
tend to determine. 

Be that as it may, one thing is certain, namely, that 
the vulgar were. excluded from all those choice secrets^ 
which were, carefully reserved for the nobility and 
sacerdotal tril)es.. To them it was given to know the 
mysteries of the kingdom of darkness ; but to those 
who were without, all was mystery and parable. While 
the laity fed on husks, the clergy and the quality 
feasted on royal dainties. The priests who bad de- 
vised these allegories understood their original import, 
and bequeathed it as an inestimable legacy to their 
children. Here then we have the primary object of 
the mysteries, namely, to develope to the initiated the 
original and rational import of those allegorical and 
mystical doctrines which were tendered to the uniniti- 
ated, wrapt up in impenetrable allegory and obscurity. 

To the former, these were communicated and explain- 
ed • The latter were obliged to stand at an awful di- 
stance, and retire as the Procul^ O procul este profani^ 
thundered in their cars. 

These allegorical tradltions.originated in Egypt, (see 
Mythyology.) It was- the general bias of the orien- 
tal genius. The Egyptians, however, according to the 
most authentic accounts (g), were Uie greatest profi- 
cients in that science. The original subject of these 
institutions were, we imagine, the articles we have spe- 
cified above : but in process of time, according to the 
natural course of tilings, numerous improvements were 
made, and many new rites, ceremonies, osageg, and even • 
doctrines, were superinduced, which were utterly un- 
known to the original hierophants, (h). Simplicity is. 



(e) Catechumens were pupils who were learning the elements of any science. 

(f) Typhon was the evil genius, or devil, of the Egyptians. 

(g) Km early as the of Joseph, the Egyptians were skilled in the interpretation^ of dreams, divinations, 
&c. and in the age of Md^ they were .become wise men, magicians, &c. 

(h) Hierophant imporU a priest emp^ed in explaiaing the doctrines,, rites, &c. communicated to the initiated. 
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for tbe most part, cne of tfac distinguishing characters of 
a new institution ; but succeeding architects generally 
imagine that something is still wanting to complete the 
beauty, the regularity, the uniformity, the magnifi- 
ceuce, and perhaps the conveniency of the structure. 
Hence, at length, it comes to be so' overloaded with ad- 
ventitious drapery, that its primary elcgauce and sym- 
metry are altogether defaced. This was the case with 
the earliest Egyptian mysteries. Their subject was at 
'‘Arst simple and easy to be comprehended 5 in time it 
became complex, intricate, and unintelligible. 

In order to celebrate those mysteries with the greater 
secrecy, their temples 'were so constructed as to favour 
the artiGce of tl>e priests. Hie fanes, in which they 
used to execute their sacred functions, and to perform 
the rites and ceremonies of their religion, w*ere sub- 
terraneous apartments, constructed with such wonder- 
full skill and dexterity, that every thing that appeared 
in them breathed an air of solemn secrecy. Their 
wails were covered with hieroglyphic paintings and 
sculpture, and the altar was situated in the centre of 
t JiWrfen, the apartment. Modern J travellers have of late years 
Shaw, Po- discovered some vestiges of them, and bear witness to 
cocke^Uc, above description of those dark abodes (i). In 
those subterraneous mansions, which the priests of that 
ingenious nation had planned with the most consum- 
mate skill, the kings, princes, and great men of the 
state, encountered the dangers and hardships contrived 
to prove tlicir prudence, fortitude, patience, abstinence, 
&c. These were appointed to try their merit j and by 
' these the hierophants were enabled to decide whether or 
not they were duly qualified for receiving that benefit* 
Upon these occasions we maj^ believe, abundance of 
those magical tricks were exhibited, for which the ma- 
gicians of Egypt were ao much celebrated among tbe 
ancients. The strange and astonisliing sights, the aU 
teraate successions of light and darkness, the hideous 
spectres exposed to view, the frightful bowlings re- 
echoed by these infernal domes, the scenes of Tartarus 
and Elysium, exhibited altemately and in quick succes- 
sion, must have made a deep and lasting impression on 
the mind of the afifrighted votary (k). These scenes 
19 we shall describe more fully in the sequel. 

Sfcr scenes exhibited in celebrating the Egyp- 

n^^r^ions mysteries, especially those of Isis ana Osiris, the 
copied Creeks seem to have copied their ideas of the infernal 
from tbe regions, and tbe subterraneous mansions of departed 
Egyptian IVIany colonies of Egyptians settled in Greece* 

kinyctenci. these the (l), or most early bards of 

Greece, learned them imperfectly. Of course, we 
find Homer^s account of the infernal regions, and of 
the state of departed souls, lame and iucohereut* Suc- 
ceeding bards obtained more full and more distinct in- 



formation* Euripides and Aristophanes seem (0 have 
paved the way for tbe prince of Roman poets. Elatof 
and some of tbe other philosophers have shown bv their 
descriptions or allusions, that the whole apparatus of 
Tartarus and Elysium had become a hackneyed topic 
some .centurjes ^fore Virgil was bom* This Incom- 
parable poet borrowed his ideas from Homer, Aristo- 
phanes, Euripides, Plato, &c. These, under his plas- 
tic hand, in the sixth .^neid, grew into a system Wao- 
tlful, regular, uniform, and consistent. The materials 
he lias employed were created to fals hand 3 lie bad 
only to collect, polish, arrange, and connect them.— 

The sentiments collected from the Platonic philosopbr, 
and tbe inimitable episode copied from the annals of 
Home, by the masterly skill which he has displayed in 
the application of them, form the chief excellencies of 
the piece. For tbe rest, he could well dispense with 

C to Eleusis (m) : every old woman in Athens and 

! could repeat them. i- 

Egypt was then tbe native land of mysteries as wellU?UBB 
as of idolatry. Every god and goddess respectively 
had their mysteries ; but as those of Isis and Osirts^^ 
were the most celebrated, they of course became priD-a^ Om ^ 
cipal objects of pursuit as well as of Imitation to the 
neighbouring natious. These, as is generally believed, 
were carried into Persia by Zoroastres, or Zerdosht, 
by whom they were consecrated to Mithras. On these 
wc shall make some observations in the seqael.—0r- 
pheus imported them into Thrace 3 Cadmus hrooght 
them into Boeotia, where they were sacred to Bacchus. 
Inaclms established them at Argos in hononr of Jdoo, 
the same with Isis (n) 3 Cyniras in Cyprus, where they 
were dedicated to Venus. In Phrygia they were sicred 
to Cybele, the mother of the gods. 

Our learned readers, who will probably reflect 
that the Egyptians were in ancient times inhospitable 
to strangers, will perhaps be surprised that this fasti- 
dious and jealous people were so ready to commuDicate 
tlie arcana of their religion to foreigners. — But they 
will please recollect, that a great part of Greece was 
planted with colonies from Egypt, Phoenicia, Palestinet 
&c. This we could easily prove, did the bounds pre- 
scribed us admit such a degression. Orpheus, if not an 
Egyptian, was at least of oriental extraction* Inachus, 
Cadmus, and Melampus, are universally allowed to 
have been Egyptians. Eeechtheus, in whose reign ^ 
Eleusinian mysteries were established, was an Egyptian 
by birth, or at least sprung from Egyptian ancestofs. 

Tbe Egyptians, tlimi, in those early ages, did not view 
the Greeks in the light of aliens, but as a people 
nearly related either to themselves or the Phoenicians, 
who were their brethren. Upon this connexion we 
imagine it was, that in later times most of the sages of 

Greece^ 



(1) See an excdlent description of these subtearaQUOus>abodei^ and of tho process of probation carried on tbarc, 
in a French romance, entitled i/te Sethos. 

(k) Persons who had descended into Iropbonius^s vault were said to have been so terrified with diockiog sigbc^ 
that th^ never laughed daring the remainder of their lives. 

(l) These were strolling poets like our minstrels, who ii^qnented tbe bouses of the great men of Greece, aJ 
entertained the company upon public occasions with aiuging and tales of other times. 

(m) Bkbop Wasburton has, with much ingenuity, and a vast profiision of readi^, endeavoured to prove thst 
Virgil borrowed tbe whole scenery of the sixth .£neid &pm the sources mentioned in the text. 

c(n.) Isis was the moon, and the ori^al Juno was the same planet. 
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.Greece, cspecfally of Athene, found so hospitable a 
reception among that people. They probably vieurecl 
them in the light of pit)pagancli ) apostles able and 
irilling to disseminate their idolatrous rites. This ob- 
servation, which might be supported by numberless au- 
thorities, did the nature of the present inquiry permit, 
will, we think, go a great way towards obviating the 
objection. 

Although, as has been observed, every particular 
jiras deity had his oivn peculiar mysterious sacred rites, yet 
lui, of all others those of Mithras, Bacchus (o), and Ceres, 
were deemed the most august, and were most nnivei-sal- 
ly and most religiously celebrated. To these, therefore, 
we slrall in a good measure conBue ourselves, upon tliis 
occasion. If our readers shall become intimately ac- 
quainted with these, they may readily dispense with the 
knovrledgc of the rest, which are, indeed, no more than 
streams and emanations from these soiii’ces. We shall 
then, in the first place, present to our readers a brief 
sketch of the mysteries of Mithras. 

Mithras, or, according to the Persian, Mikr^ was 
one of the great gods of the Aisiatics. His worship 
Was fur many ages confined to Persia. Aftei-wards, 
however, it was propagated so far and wide, that some 
have imagined they had discovered vestiges of ft even 
r- in Gaol. AfiAr, atcoi*ding to Dr Hyde *, signifies 
love, and likewise the sun. If we might presume to 
differ firom so a respectable an authority, we ^ould con- 
jectnre that it is a cognate of the Hebrew word muthtr^ 
** excellentisi, praestantia.” That there was an analogy 
between the Hebrew and old Persian, is generally ad- 
mitted by the learned. Be that as it may, Mithras 
was the sun (P) among the Persians •, and in honour 
of that himinary thb institution was established. Mi- 
le. thras, according to Plutarch (q^), was die middle god 
di- between Oramaz and Aritnan, the two supreme divi- 
nities of Persia. But the fact is, the solar planet was 
the visible emblem of Oratnaz, the good genius of the 
Persian tribes, and the same with the Osiris of the 
Egyptians. From these people, some have imagined 
that Zoroastres (k), or Zerdusht, borrowed his my- 
steries of Mithras. To this optnron we cannot give 
our assent, because the probationary trials to be tmder- 
gone by the candidates among the former were much 
more savage and sangirinai-y than among the latter.- — 
Both, however, were instituted in honour ef the same 
deity \ and probably the scenes exhibited, and the in- 
formation communicated in both, were analogous ; a 
circumstance which perhaps gave birth to the opinion 
above mentioned. 



The grand fe.stiva! of Mithras was celebrated six 
days, in the middle of the month Mihr (s). Upon 
these days, it was lawful for the kings of Persia to get 
drunk and dance. On this festival, we imagine, the 
candidates for initiation, having duly pro\*ed their vo- 
cation, were solemnly admitted to the participation of 
the mysteries, 

Zoroastres (t) worshipped Mithras, or tlie Sun, in a 
certain natimil cave, which he formed into a temple, 
and fitted op in a manner exactly mathematical. There 
Mithras waj represented as presiding over the lower 
world with all the pomp of royal roagntficeuoe. In 
it too were seen the symbols of Mithras and of the 
world, philosophically and mathematically exhibited, 
to be contemplated and worshipped. This deity was 
sometimes represented as mounted on a bull, which he. 
is breaking, and which he kills with a sword. On 
some bas reliefs still existing, he appears as a young 
man with his tiara turned upward, after the manner of 
the Persian kings. He is clothed with a short tunic and 
breeches, after the Persian fashion. Sometimes he wears 
a small cloak. By bis sides are seen other human figures, . 
with tiaras of the same fashion on their beads, but with- 
out cloaks. One of these figures commonly holds in his 
one hand a torch lifted up \ in the other, one turned < 
downward. Sometimes over the cave are seen the cha- 
riots of the sun and moon, and div«rs constellations, 
such as cancer, scorpio, &c. 

In one of those caves the ceremonies of initiation Proi^tioii- 
were performed; but Before tie candidate could bcarjcaer- 
admitted, be was forced to undergo a course of pro- cises pre- 
bationary exercises, so numerous and so rigorous, that 7*?'!**? 
very few had courage and fortitude cnoltgh to go through 
them. He was obliged to live a "life of virtue and ! 
abstinence for the space of seven years previous to the 
period of his initiation. Some months before it, he was < 
obliged to submit to a long and austere fast, which : 
continued fifty days. He was to retire several days 
to a deep and dark dungeon, where he was successively 
exposed to aH the extremes of heat and cold. Mean- 
time he frequently underwent the bastinado, which 
the priests applied without mercy. Some say this fu- 
stigation continued two whole days, and was repeated 
no less than 15 times. In the course of these proba- 
tionary exercises, the candidate was generally reduced ' 
to a skeleton ; and we ace told, that there have been 
several instances of persons who have perished in the 
attempt. 

Upon the eve of the inhtsdidn, the aspirant was 
obliged to*^ brace on hb armonr, in order to encoun-^,-^j^ 

ter 



(o) Bacchus was the Osiris of the Egyptians, and Ceres was Isis of the same people. 

(p) Mosbeim, in bis note on Cudworth^s Intellectual System, p. 330. bas taken much pains- to prove that * 
MUhras wfia n deified aoortal 3 but we cannot agree with that learned man in this point* 

(q^) lsi3 and Osiris, p. 369. 1. 20. from the bottom. This philosopher makes Zoroaster, according to some, . 
50^00 years prior to the Trojan war. This date is certainly extravagant, *We cannot, however, agree, with • 
some modems, who make him contemporary with Darius H^aspes, the immediate successor of Canlbyses, be- 
cause it contradicts all antiquity. 

(K) M. Sildbwette, Disser. v. p. 17. asseits that Zoroa^tes was initiated amoxig the Egyptians, 

(S) The month Mehr began September 30. and ended October 30; 

(t) See Dr de Rel. vet. Pers. pages r6, 17. Mr Bryant’s Anal. toI. i, p. 2 ^ 7 . Porphyr. de A-frtro ^ 

p. 254. This pbHosppter often tnentioBS fhe. cave of Mithras, and always attributes the institution of .* 
hib ritqs to Zoroaater. , 
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ter giants^ and savage monsters. In those spacious 
subterraneous mansions a mock hunting was exhibited. 
The priests and all the subordinate officers of the 
temple, transformed into lions, tygers, leopards, boars, 
wolves, and other savage creatures, assailed him with 
'loud bowlings, roaring, and yelling, and every instance 
_ of ferine fury. In those mock combats, the hero was 
often in danger of being really worried, and always came 
off with bruises and wounds. Lampridius informs us, 
that when the emperor Commodus was initiated, be ac- 
tually carried the joke too far, and butchered one of the 
wests who attacked him in the figure of a wild beast. 
The Persians worshipped Mithras or the Sun by a per- 
petual fire ^ hence the votary was obliged to undergo a 
fiery trial \ that is, to pass seven times through the 
sacred fire, and each time to plunge himself into cold 
water. Some have made these probationary 'penances 
amount to 8o : others have thou^t that they were in 
all only 8. As we find no godd authority tor either 
of these numbers, we think ourselves at liberty to ha- 
zard the following conjecture : The number seven vfU 3 
deemed sacred over idl the east. The Mithriac pe- 
nanees we imagine were either ,seven, or if they ex- 
ceeded it, were regulated by seven repetitions of that 
number. The candidate having undergone all these 
torturing trials with becoming patience and fortitude, 
was declared a . proper subject for initiation. But be- 
S4 fore his admission be was obliged to bind himself by 

Oath of tjjg njQ3| solemn oath, with horrible imprecations an- 

nexed, never to divulge any single article of all that 
should be communicated to him in the course of his 
initiation. 

Hevela- ’What'«^#^^« or ineffable secrets were imparted to 
tions in the t]ie initiated, it is impossible at this distance of time to 
5 ^J^J^^°Miscover with any tolerable degree, of certainty. We 
may, however, rest assured, that the most authentic 
tradition concerning the origin of the universe \ the na- 
ture, attributes, jperfections, and operations, of Oro- 
masd •y the baleful inluences of Ariman ^ and the be- 
nign effects of the government of Mithras, were un- 
folded and inculcated. The secret phenomena of na- 
ture, as far as they had been discovered by the Magj, 
were likewise exhibited j and the application of their 
effects, to astonish and delude the vulgar, were taught 
both in theory and practice. The exercise of public 
and private virtues was warmly recommended \ and 
vice represented in the most odious and frightful co- 
lours. Both these injunctions were, we may suppose, 
enforced by a display of the pleasures of Elysium and 
the pains of Tartarus, as has been observed a^ve in de- 
scribing the mysteries of the Egyptians. 

Those initiations are mentioned by Lampridius in 
i Diai Commodus, and likewise by Justin f and 

IVyphfme, Tertullian tf both flourished in the second centu- 
I De prte^ 
script ai- 

ver. Hot- ■ - ■ ■ - ■ ■ 



ry. The last of these two speaks of a kind of bs^oo, 
which washed from the souls of the initiated ^ tbf 
stains which they had contracted during the couise ol 
their lives prior to their initiation. He at the sine 
time mentions a particular mark which was imprinted 
upon them (u), of an offering of bread, and an embleiB 
or the resurrection \ which particulars, however, be 
does not describe in detail. In tliat offering, vhlcb 
was accompanied with a certain form of prayer, a ves- 
sel of water was offered up with the bread. The sane 
father elsewhere informs us, that there was presented to 
the initiated a crown suspended on the point of a swonl; 
hut that they were taught to say, Mithras is 
crown. By this answer was intimated, tJiat they look- 
ed upon the service of that deity as their chief hoooor 
and ornament. 

After that the Teletse (x) were finished, the pupil 
was brought out of the cave or temple, and with great 
solemnity proclaimed a lion of Mithras (t)^ a title 
which imported strength and intrepid courage in the 
service of the deity. They were now consecrated to 
the god, and were supposed to be under his immediate 
protection ^ an idea which of course animated them to 
the most daring and dangerous enterprises. 

The worship of Mithras was introduced into the Ro- 
man empire towards the end of the republic, where it 
made very rapid progress. When Giristianity hejjan 
to make a figure in the empire, the champions for Pa- 
ganism thought of proposing to men the worship of this 
power of benevolenccy in order to counterbadance or as- 
nihilate that worship which the Christians paid to Jesm 
Christ the true Sun of righteousness. But this mode 
was soon abolished, together with the other rites of 
ganism. The Persian grandees often affected nantf 
compounded with Mithras •y hence Mithridates, Mi> 
tbrobarzanes, &c. Hence, too, the predous stooe 
called Mithridat fy which by the reflection of the sja^^ 
sparkled with a variety of colours. There is Hkewheci^s 
a certain pearl of many different colours, which they 
call Mithras, It is found among the mountains oew 
the Red sea \ and when, exposed to the sun, it 
with a variety of dyes. We find likewise a king d 
Egypt of that name, who reigned at Heliopolis ; who 
being commanded in a dream to erect an obelisk to the 
solar deity, reared a most prodigious one in the neigh- 
bourhood of that city. ^ 

The votaries of Mithras jnetended that be was spnmg^mi 
from a rock, and that therefore the place where tbsiidi 
mysterious ceremonies were communicated to the 
tiated was always a cave. Many different reasons hiw* 
been assigned for the origin of this rock-born deity, 
most of which appear to us unsatisfactory. If ^ 
readers will be obliging enough to accept of a simpk 
and obvious conjecture, they may take the foUown^ ' 

# A 



(u) In allusion to this practice of imprinting a sacred mark, probably on the forehead of the initiated, we BW 
the injunction to the angel, Ezek. chap. ix. ver. 4. and the Revelation passim, 

(x) The mysteries were called TeleteSy which imports, the rites which confer perfection.** 

(t) TertuU, adv, Marc, p. The priests of Mithras were called the Hons f MithraSy and his priestess^ 
lionesses ; some say hyctnas. The other inferior ministers were called eagleSy hawksy ravens^ &c. and on tben 
festivals they wore masks corresponding to their titles, after the Egyptian manner,/ where the priests appeared tt 
the ceremoniejs with masks resembling the heads of lions, apes, dogs, &c. a circumstance which famishes a pt** 
sumption that the mysteries of Mithm were of Egyptian original. 



Digitized by kjOOQle 




M Y S T 

A rock 18 tke symbol of stfeO^li and slabllitj (*) j the 
dominion of Mithras, in the opinion of his votaries^ 
\ras firm as a rock, ami stable as the everlasting hills* 
If our readers should not admit the probability of thi^ 
conjecture, we would heg leave to remit them to the 
learned Mr Bryant^s Analysis of Mytholo'vryy where they 
will fiad this point discussed with deep rescai*ch and 
wonderful ingenuity. Whatever may have been the 
origin of this opinion with relation to the birth of Mi- 
thras, it is certain that some reverence to rocks and 
caves was kept up a long time even after the establish- 
ment of Christianity. Hcncc the prohibition given to 
some of the proselytes to that religion, that they should 
no more presume to offer up their prayers ad petras^ at 
the rocks (a). 

We shall conclude our account of the mysteries of 
Mithras, with a passage from M. Anquctll, to whom 
we are so much indebted for what knowledge we b.ave 
of the Persian theology, and in which the functions of 
that deity are hi*iefly and comprehensively delineated. 
“ The peculiar functions of Mithras are to fight conti- 
nually against Ahriman and the impure army of evil 
genii, whose constant employment is to scatter terror 
and desolation over the universe \ to protect the frame 
of nature from the demons and their productions. For 
this purpose ha is furivished with a thousand cars and a 
fhonsand eyes, and traverses the space between heaven 
and earth : his hands armed with a club or mace. Mi- 
thras gives to the earth light and sun : he traces a 
course for the waters : he gives to men corn, pastures, 
and children ; to the world virtuous kings and war- 
riors ; maintains harmony upon earth, watches over the 
law,” &c. As the history of Mithras, and the nature 
of bis mysteries, are not generally known, we imagined 
it would be a^ecable to many of our readers to have 
the most important articles relating to that subject laid 
before them as it were in detail, 
w We now proceed to the orgia or mysteries of Bac- 
‘“••chas, which we shall introduce with a brief history of 
that deity. The original Dionysus or Bacchus was the 
Osiris of the Egyptians, which last was the Sun (B). 
Whether there was an Egyptian monarch of that name, 
as’Diodoriis Siculus affirms*, has no manner of con- 
nexion with the present disquisition. The Greek 
name of that deity is plainly oriental, being compound- 
ed of £/f, bright,” and nasta or nasa^ in the Aolic 
dialect nusa, “ a prince.” This name was imported 
di.from the east by Orpheus, Cadmus, or by whoever else 
communicated the worship of Osiris to the Greeks. 
That the Dionysus of the Greeks was the same with 
the Osiris of the Egyptians, is universally allowed. 
Herodotus tells us expressly f, that Osiris Is Dionysus 
in the Greek language : Martianusf Capellus, quoted 
above, expresses the very same idea The original 
Osiris was then the suo ^ but the Dionysus or Bacchus 
Voi.. XIV. Part II. t 
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of the Greeks Was the skme wltli tie Osiris o^ the E- 
gyptians j therefore the Bacchus or Dionysus of tho 
Greeks was likewise the same luminary. 

The name Osiris has much embarrassed critics and 
etymologists. The learned Jablonski §, instead of de-§ Pauth. 

1 ineating the character, attributes, operations, adven- 
tiires, exploits, and peculiar department assigned this 
deity by his votaries, has spent much of Ins pains on 
trying to investigate the etymology of bis name. If 
it be granted, which is highly probable, that the He- 
brew and Egyptian tongues are cognate dialects, Vve 
should imagine that It is actually the Choshcr or Oshir 
of the former language, which imports, to make rich, 
to become rich.” Indeed the words Osiris and Ish 
were not the Vulgar names of the sun and moon among 
the Egyptians, but only epithets importing their qualU 
ties. The name of the sun among that people was P//n’ or 
Phrijy and that of the moon /oA, whence the Greek io. 

The term Osiris was applied both to the sun and to the 
river Nile \ both which by their influence contributed 
respectively to enrich and fertilize the land of Egy pt. 

It was a general custom among the orientals to dc-» 
nominate the'r princes and great men from their gods^ 
demigods, heroes, &c. When the former were ad- 
vanced to divine honours, they were in process of time 
confounded with their archetypes. Tlie original di- 
vinities were forgotten, and these upstart deities usurp- 
ed their place and prerogatives. In the eai*liest pe- 
riods of tlie Egyptian munareby, tliere appeared two 
illustrious personages, Osiris and Isis. These Were the 
children of Cronus j and being brother and sister, they 
were joined in matrimony, according to tlic custom of 
the Egyptians. As the brother and husband had as- 
sumed the name of the Sun^ so the sister and consort 
took that of Isis^ that is, “ the woman ||,” a name which 
the Egyptians applied both to tlie moon and to the cap. 
earth, in consequence of the similarity of their na- 
ture, their mutual sympathy, and congenial fecu*ndity* 

Osiris having left his consort Isis regent of tlie loHs of 

dom, with Hermes as her prime minister, and Hercu- * 
les as general of her armies, quitted Egypt with a nu- 
merous body of troops, attended by conipanies of 
fauns (c), satyrs, singing women, mhsicians, &c. and 
travei*scd all Asia to tlie eastern ocean. He then re- 
turned homeward through the Upper Asia, Thrace, 

Pontus, Asia Minor, Syria, and Palestine. Wherever 
he marched he conferred numberless benefits on the 
savage inhabitants. He taught the art of cultivating 
the gi'ound, preserving the fruits of tlie earth, and di- 
stinguishing the wholesome and nutritive from the utr- 
wliolesome and poisonous. He instructed them in the 
culture of the vine *y and where vines could not lie pro- 
duced, he communicated to them the method of pro- 
ducing a fermented liquor from barley, very little in<^ 
ferior to wine itself. He built. many cities in different 
' 4 C parts 



(z) Oar Savionr probably alludes to this emblem, when he talks of building his chmxh on a rock; and adds, 
that the of heU should not prevail against it, 

^a) The Caledonian druids seem to have regarded certain stones with a superstitious veneration, in V^hich the 
Catholics imitated them. There are in several places of Scotland large stones, wlilch the vulgar call kcre stoneS| 
i. e. we intrapne, lecture, 

(b) See Macrob. lib. i. cap, 21. p. 247. bottom. Diogenes Laert. in prooemto, par. 20. Martiati. CapcK lib. ik 
Jablonski, vol. i. lih. ii. 415. par. 3. Pint. Isis et Osir, passim, 

(c) Men and women dressed in the habits of those rural deities-. 
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parts of tbe globe, pUote^ BOfxierou& colonies (d), and 
wKererer lie directed his course instituted just and 
sihoksome lairs, and establUbed the rites and cereino- 
nieft of rL'ti;;ioii, and left priests and catechists of his 
train to teach and inculcate the observance of them. 
In short, he left ereryirhere lasting fDooameots of hk 
progress, and at the same time of his generosity smd 
beneficence. Where he found the peo^e docile and 
Kubmis^ive, he treated tliem with kindness and huma- 
nity : if an? showed themselves olistinate, he compel- 
led them to sobmit to his institutioDS by force of 
arm?. 

At the end of three years, he returned to Egypt, 
where his brother Typhon, a wicked unnatural mon- 
stcr, bad been forming a conspiracy against bis life, 
ffis death. traiterous design he soon after accomplished in 
tbe following manner : He invited Osiris, with some 
Other persons whom be bad gained over, to an enter- 
tainment. When tbe repast was finished, be produced 
a beautiful coficr, highly finished, and adorned with 
studs of geld ^ promising to bestow it on the person 
whom it should fit best. Osiris was tempted to make 
the experiment. The conspirators nailed down the 
cover upon him, and threw the coffer into tbe river. 
This coffer, which was now become the coffin of Osiris, 
was, they tell us, wafted by the winds and waves to 
the neighbourhood of Byblos, a city of Phoenicia, where 
it was cast on shore, and left by the waves at foot 
31 of a tamlrind tree. 

Wander- Jn the mean time, disconsolate and forlorn, at- 

In^acareh* ^ Anubis, was ransacking every quarter io 

•f hit body. of 'her beloved Osiris. At length ^ing inform- 

ed by her faithful attendant aad guardian, that his bo- 
dy was lodged somewhere in tbe neighbourhood of By- 
blos, she repaired to that city. There, they say, she 
was introduced to the queen, and after (e) a variety of 
adventures she recovered the corpse of her husband, 
which, of course, she carried back with her to Egypt : 
but the mischievous Typhon, ever on the watch, found 
her on the banks of the Nile ; and having rob^d her 
of her charge, cot the body into 14 parts, and scatter- 
ed them up and down. Now, once more, according 
to the fable, Isis set oat in quest of those parts, all of 
which, only one excepted, she found, and interred in 
the place where she found them y and hence the many 
tombs of Osiris In that country. These tombs were de- 
nominated tapostM by the natives. Many other fabu- 
lous adventures were ascribed to those two personages, 
which it is not our province to enumerate at present. 
If our readers should wish to be more minutely inform- 
ed on this subject, they may have recourse to tbe au- 
thors mentioned in the last-quoted author, or to tbe 
learned Mr Bryant’s Analysis of Ancient Mythology, 



and M. Coor dc Gebelin, where they will find matter 
enough to l^ratify their curiosity. 3 * 

To commemorate those adventurrs, the mysUries 
Isis and Osiris were instituted ; and from them botb^ 
those of Bacchus and Ceres, among tbe Greeks, werebstitaed 
derived. Of tbe Egyptian solemnity, we have ao ex-** 
act epitome in one of the fathers of the church, to 
following purpose: “ Here follows (says he) an 
tome of the mysteries of Isis and Osiris. They deplore 
annoaliy, with deep lamentations and shaved b^ds, tbe 
catastrophe of Osiiis over a bnried statue of that mo- 
uarcb. They beat their breasts, mangle their arms 
tear open the scaus of their former wounds ; that by an- 
nual lamentations the catastrophe of bis miserable and 
fatal death niay be revived in their minds. W ben they 
have practised ti>ese things a certain number of days, 
then tiicy pretend that they have found the remains of 
bis mangled body y and having found them, their sor- 
rows are lulled asleep, and they break out into iromo- 
dermte joy.” \\ bat maxims of morality, secrets of phy- 
siology, or phenomena of astronomy, were couched un- 
der this allegorical process, is not our business to inves- 
tigate in this place. We shall only observe, that, io 
all probability, Osiris and Isis were sovereigns of Egypt 
at a very early period ^ that they had conferred many 
signal benefits on their subjects, who, ipBuenced by a 
sense of gratitude, paid them divine honours after their 
decease \ that in process of time they were confounded 
with tbe sun and the moon ^ and that their adventures 
were at length magnified beyond all credibility, inter- 
larded with fiibles and allegories, and employed in tbe 
mysteries as channels to convey a variety of instructioos 
to the initiated. 

Be that as it may, it is certain that the very sameTrsair* 
mode of worship was established at Byblus, and in 
ter ages transferred to Tyre. The Mizxaim and Cha-^^ 
naanim were nearly connected by blood, and their re-^kr^di' 
ligions ceremonies were derived from the very sainem*® 
source. By what medium the worship of O^s at^^^ 
Abydus and Tyre was connected, we shall leave 
others to explain y we shall only observe, that among 
tbe Phoenicians this deity obtained the names Adonis 
and Bacchus, Tbe former is rather an (f) epithet 
than a name : tbe latter is evidently an allusion to ^ 
the weeping and lamentation (g) with which the litcs 
were performed. We find another name of that divi- 
nity mentioned in Scripture (h) } but that term ii 
plainly of Egyptian original : we shall now proceed to 
the mysteries of Osiris as they were celebrated among 
the Greeks and Thracians, under the name of the Or- 
gta of Dionysus or Bacchus f . 

Orpheus, the celebrated Thracian philosopher, 
travelled into Egypt in quest of knowledge \ aad fiooi 

that 



(d) Many have thought this expedition fabulous ^ but the numberless monuments of Egyptian architecture, 
sculpture, and statuary, lately discovered in tbe east, confirm it. 

(e) For the conquests and adventures of Osiris and Isis, we must send our learned readers to Diod. Sic. 
Bibl. 1 . i. and Plut. Isis et Osiris, p. 256. et seq. which we have been obliged to abridge, in consequence of the 
narrow limits prescribed us. 

(f) Adonis is evidently the Hebrew Adoniy ** my lord,” and imports the sovereignty of the deity. 

(c) Bacchus is derived from the Phoenician word hahahy “ to weep.” This was the name embraced by the 
Romans. 

(h) Ezek. chap. viti. ver. 14. Tammu% is the name of one of the months of the Egyptian year* 

^ 4 
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tliftt eolintry, aceordiag t5 the most authentic accounts, 
he imported the Bacchanalian . rites and institutions* 
Some have affirmed that this same Orpheus being ioti* 
mateljr acquainted with the family of Cadmus, commu- 
nicated these rites to them, and endeavoured to transfer 
them to the grandson of that hero, which grandson be- 
came afterwards the Grecian Bacchus. It is, however, 

34 we think much more probable, that those rites were 
mad th ence imported from Egypt or Phoenicia, by (i) Cadmns 

himself, who was a native of the former country, and 
btto JBceo^ ^ thou^t to have spent some time in the latter, before 
tia. be emigrated in quest of a settlement in Boeotia. It is 
said that Semele, the daughter of Cadmus, and the 
mother of the Grecian Bacchus, was struck with light- 
ning at the very instant of his birth. The child was, 
in all probability, denominated Bacehnu (k), from the 
sorrow and lamentation this melancholy accident had 
occasioned in the family. Cadmus, in order to conceal 
the dishonour of his daughter, might, we imagine, con- 
vey away his infant grandson to some of hts relations in 
Phoenicia or Egypt. There he was educated and in- 
structed in all the mysteries of Isis and Osiris, and at 
the same time initiated in all the magical or juggling 
tricks of the Egyptian priests and hierophants. Thus 
aeeomplished, when he arrived at manho^, he returned 
to Thebes with the traditional retinue of the original 
deity of the same name; and claimed divine honours 
accordingly. This claim, however, was not admitted 
wSthoat much opposition ; Penthens, another grandson 
of Cadmus, was tom to pieces by the frantic Baccha- 
nalians upon Mount Citheron, becanse he attempted to 
interrupt them in celebraiio|^ the orgia. Some have 
thought that Cadmus lost his kingdom for the same 
reason ; but this we think is by no means probable : 
we should rather imagine that the old prince was privy 
to the whole process, and that it was originally planned 
by him, with a view to attract the veneration of bis 
new subjects, by making them believe, that there was a 

35 divinity in his family. 

IWaetMBt Be that as it may, the vain-glorious Greeks attribu- 
ted all the actions of the Egyptian hero to tlieir new 
to Ue Gre- i according to their laudable practice, en- 

ctta Bac- 8*8td him in numberless adventures in which bis proto- 
cbn. type had no share. Most of those are futile and unen- 
tertaining (l). Tjie Greeks commonly adopted some 
oriental personage as the hero of their mythological 
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rhapsodies. Him they naturaliled and adopted into 
some Grecian family, and so be became their own. To 
him they ascribed all the adventures and exploits of the 
oriental archetype from whom bo was copied. Consc* 
queotly in the orgia (m), every thing was collected 
that had been imported from the east relating to Osiris; 
and to that farrago was joined all that the Grecian 
rhapsodists had thought fit to invent, in order to amuse 
the credulous multitude. This, however, was not tho 
whole of the mi;}fortune : The adventures of Osiris werO ^ 
described by the Egyptian hierophants, veiled with al-^ 
legorical and hieroglypliical t^steries. These the per- 
sons who imported them into Greece did not thorough- 
. ]y comprehend, or, if they did, they were not inclined 
to communicate them sound and unsophisticated. Be- 
sides, many oriental terms were retained, the import of 
which was in process of time lost or distorted. Hence 
the religious ceremonies of the Greeks became a med- 
ley of inconsistencies. The mysteries of Bacchus, in 
particular, were deeply tinctured with this meretricious', 
colouring; the adventnres of the Theban pretender 
were grafted upon those of the Egyptian archetype, 
and oot of this combination was formed a tissue of ad- 
ventures disgraceful to human nature, absurd, and in- 
consistent. Indeed the younger or Theban Bacchus 
seems to have been a monster of debauchery ; where- 
as the Egyptian is represented as a person of an op- 
posite character. Of course the mysferies of the 
former were attended with the most shocking abomina- 
tions. 

These mysteries, as has been observed above, wereMyiteriet 
first celebrated at Thebes the capital of Boeotia, under of Bacchus 
tlic auspices of the family of Cadmus. From this!?*^'^ 
country they gradually found their way into Greece, 
and all the neighbouring parts of Europe. They were 
celebrated once every three years ^n), because at the* 
end of three years Osiris returned Iroro his Indian ex- 
pedition. As the Greeks had impudently transferred 
the actions of the Egyptian hero to their upstart divi- 
nity, the same period of time was observed for the cele- 
bration of those rites in Greece that had been ordained 
for the same purpose in Egypt. 

When the day appointed for the celebration of the Proc^ of 
orgia (o) approached, the priests issued a proclama> their ccle- 
tion, enjoining all the initiated to equip themselves**'*'*®®’ 
according to tlie ritual, and attend the procession on 
4 C 2 the 



(i) Cadmus and Melampus, who were both Eg^ptiiuis, introduced the Bacchanalia into Greece.. The Egyp-» 
tian or oriental name of Bacchus was JDinust\ that is, the prince of light.'* Cadmus had learned the name 
Bacchus from the Pboenictans. 

(k) We have omitted the immense farrago of fable relating to the connexion between Jupiter and Semele as 
of little importance to our readers* 

(l) Nonnus, an Egyptian of Peotapolis, has collected all the fabulous adventures of Bacchus, and exhibited 
them in a beautiful but irregular poem : To this we most refer our learned readers. Of the Dionysiacs we have 
a most judicious sketch, CMbeitn* Calends p. 553. et seq. 

(m) The orgia belonged to all the Mydones, but to those of Bacchus in a peculiar manner. 

(n) Hence these orgia were called Triteria. 

(o) According to Clem. Alexand. Cohort, page 12. Pott, the word orf^a is derived from orge, which sig- 
nifies ^ anger," and originated from the resentment of Ceres against Jupiter, in consequence of a most outra- 
geous insult he had ottered her with success. We should rather imagine it derived from the Hebrew word' 
urgoto, signifying a ^ chest or coffer," alluding to the casket which contained the sacred^ symbols of the god.-^* 
The E^ptioiis or Phoenicians might write and pronounce, argoz, orgon^ or ia some manner nearly resembling 
•rgia. 
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t{ic cla^ appointed^. The votaries were to dress them- 
selves in coats of deer'Skins, to loose the fillets of their 
hair, to cover their legs with the saice stuflf with their 
coats, and to arm themselves with thyrsi, which were a 
kind of spears wholly of wood entwined with leaves 
and twigs of the vine or ivy. It is said that the Bac- 
chanalians, especially the Thracians, used often to 
quarrel and commit murder in their drunken revels ; 
and that in order to prevent (hose unlucky accidents, 
a law was enacted, that the votaries, instead of real 
spears, should arm themselves with those sham weapons 
which were comparatively inoffensive, llie statue of 
the deity, which was always covered with viuc or i\y 
leaves was now taken down from its pedestal, and 
elevated on the shoulders of the priests. The ca- 
valcade then proceeded nearly in the following man- 
ner : 

First of all, hymns were chanted in honoor of Bac- 
chus, who was called the Potter of dances^ smiks^ and 
Jests ; while at the same time he was deemed equally 
qualified for the exploits of war and heroism. Horace, 
in some of his dithyrambic odes, has concisely pointed 
out the subjects of those Bacchanalian songs. In the 
collection of hymns fabulously attributed to Orpheus, 
we find several addressed to this deity (p), each uuder 
a different title, derived from the different appellations 
of the god. All these paroes are of oriental origiuai, 
and might easily be explained, did tlie bounds prescri- 
bed OS admit oi etymological disquisitions. 

The hymn, being finished, the fii*st division of the vo- 
taries proceeded, carrying a pitcher of wine, with a 
hunch of the vine. Then followed the he-goat \ an 
SiiMmai odious to Bacchus, because he ravages the vines. 
The chanting the hymns, the sacrificing the he-goat, 
and tlie revels, games, and diversions, with which the 
celebration of those rites was attended, gave birth to 
tl>e dramatic poetry of the Greeks*, as the pei*sons ha- 
bited in the dress of Fauns, Sylvans, and Satyrs (d), 
furnished the name of another species, of poetry of a 
^3 eparsetf and more forbidding aspect, 

^ic my- Then app<*ared the mysterious coffer or basket, con- 
Ucriout taining the secret symbols of the deity. These were the 
cpiTtiv with some grains of sesama, heads of popples, 

I*nt^*'* pomegranates, diy stems, cakes baked of the meal of 
different kinds.of com, salt, carded wool, rolls of ho- 



ney, and cheese ; a child, a serpent ($), and avan (t), 

Such was the furniture of the sacred ceffer earned m 
the solemn Bacchanalian procession. The mventofy gi- 
ven by some of the fatbenf of the church is somewhaf chi. 
di&rent. They mention the dye, the hall, the Xa^AksnL 
the wheel, the apples, the looking-glass, and the fleece. 

The articles first mentioned seem to have been of £- 
gyptian original ; the last were certainly superinduced 
by the Greeks, in aliosioo to his being miwdered tad 
torn in pieces when he was a child by the maefaioatioas 
of J uno, who prevailed with the Titans to commit the 
horrid deed. These last seem to have been aKmorials 
of his boyish playthings ^ for, says Mmteinas, ^ the 
Cretans in celebrating the rites of the child Bacchus, \ D/ 
acted every thing that the dying boy either said, or did,r« 
or sufferedL They likewise (says he) tore a live huU^ 
in pieces with their teeth, in order to coinmemorate the 
dismembering of the boy.^' For our part, we think, that 
if sneb a beastly rite was practised, it was done in com- 
memoration of (he savage manner of life which bad pre- 
vailed among men prior to the more humane diet in- 
vented and introduced hy Isis and Osiris. Be that ,,, 

it may, we learn from Porphyry that in the bland ofrrilm. 
Chios they used to sacrifice a man to Bacchus, and thatj ^ 
they used to mangle and tear him limb from limb.”^^ 
This was no doubt practised in conmicraoration of the 
catastrophe mentioned above. 

The orgia of this Pagan god were originally simple 
enough ^ but this unsophisticated mode was of no long 
continuance, for riches soon introduced luxury, which 
quickly infected even the ceremonies of religion. On 
tlie day set apart for this solemnity, men and women 
crowned with ivy, their hair dishevelled, and their bo- 
dies almost naked, ran about the streets, roaring aloed 
Evoke (u) Bacche. In this rout were to be seen peo- 
ple intoxicated at once with wine and entfausiasro, 
dressed like Satyrs, Fauns, and Sileni, in such scanda- 
lous postures and attitudes, with so little regard to mo- XguTctv 
desty and even common decency, that we are persuaded teepi ^ 
our readers will readily enough forgive our omitting to 
describe them. Next followed a company mounted up- 
on asses, attended by Fauns, Bacchanals, Thyades, Mi- 
mallonides. Naiads, Tityri, &c. who made the adja- 
cent places echo to their frantic shrieks and bowlings. 

Aften this tumultuous herd were carried the statues of 



Victoiy 



(p) Tiiese stand between the 41 ami 52*, one to Lenseus, or the presser; one to Lihnites, or the winnower ^ 
one to Bessareus, or the vintager *, one to Sabaaius the god of rest \ to Myses, or the Mediator, &e. 

(q) Dacter, Casaubon, and other French critics, have puxzled and perplexed themselves to little pnrpose aboct 
the origin of this word,, without considering that it was coeval to dramatic poetry. 

(r) The phallus was highly respected by the Egyptians, and was used as the emblem of the fecundity of the 
Ifuman race. 

(s) That reptile was in high veneration among the Egyptians. See Euseb. Prsep. Evang. lib. i. page 26. 
Steph. where wc have a minute detail of the symlmlical properties of that creature, according to Taautos the grrat 
legislator of that people. 

(t) Servius in Georg. I. Vii^. ver- 1^6. Mystioa lacchi. The van, says be, is an emblem of that 

purifying influence of the mysteries, by which the initiated were cleansed from all their former pollutions, asd 
qualified for commencing a holy course of life. 

(u) Clem. Alexand. ColiorJU page 11. Pott, derives this word from Cheveh^ the mother of mankind, who, first 
opened the gate to that and every other error \ but we are rather inclined to l^lieve that it comes from the oriel- 
tul word Hiru/, which signifies a serpent which among the Egyptians was sacred to the sun, and was hie- 
wise the emblem of life and imniortallty* 1^ then itopoit^d a prayer to Bacdius fqr life, rigour, health, aod 
every other blossing^.. 
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Victory and attars iq form of vine^sct?, crooned ifrith 
ivy, sowing ivitli kicense amt other aroraattcs. Tliea 
appeared seteral chariots loaded with thyrsi, arms, gar- 
lands, casks, pitchers, and other vases, tripods, and 
vans. The chariots were followed by young virgins of 
quality, who canied the baskets and little boxes, which 
in general contained tlie mysterious articles above eno- 
merated. These, from their office^ were called cisto- 
phortt. The phallophort (x) fblloweil them, whh a 
chorus of itophallopbori habited like Fauns, counter- 
feiting drunk persona, singing in honoor of Bacchus 
songs and catches suited to the occasion. The proces- 
sion was closed by a troop of Bacchanalians crowned 
with ivy, interwoven with branches of yew and with 
serpents*. Upon some occasions, at those scandalous 
festivals, naked women whipped themselves, and tore 
their skin in a most barbarous manner. The procession 
terminated on Mount Citheron, when it set out from 
Thebes ; and in other places, in some distant unfre- 
quented desert, where the votaries practised every spe- 
cies of debauchery with secrecy and impunity, Or- 
pheus saw the degeneracy of those ceremonies *, and in 
endeavouring to reform them he probably lost his life. 
Penfheus suffered in the like attempt, being torn in 
pieces by the Bacchanalians on Mount Citheron, a- 
mong whom were his own mother and his aunts. The 
Greeks, who were an airy jovial people, seem have 
paid little regard to the plaintive part of the orgia \ or 
rather, we believe, they acted with howling and frantic 
exclamations, oflen enhanced by a combination of 
drunkenness, ecstacy, and enthusiastic fury. 

What secrets, religious, moral, pditieal, or physi- 
cal, were communicated to the votaries, it is impos- 
sible to determine with any degree of certainty.-— 
** One thing we may admit, namely, that the doctrines 
discovered and inculcated in the orgia, were originally 
the very same which the apostles of the sect had im- 
libed in Egypt and Phoenicia \ and of which we have 
given a brief account near the beginning of this article. 
It is, however, probable, that the spurious or Theban 
Bacchus had superadded a great deal of his own inven- 
tion, which, we may belierve, was not altogether so 
sound and saluhrloas as the original doctrine. How- 
ever tliat may be, the initiated were made to believe 
that they ^vere to derive wonderful advantages from the 
participation of those rites, both in this life and that 
which is to come. Of this, however, we shall talk 
more at length by and bye, in our account of the £leu« 
sinian mysteries. 

To detail the etymology of the names of this Pagan 
deity, the fables relating to his birth, his education, 
hk transformations, his wars, peregrinations,, adven- 
tures, the various and multiform rites with which he 
was worshipped, would swell this article to a most im- 
moderate size. If any of our readers should wish to 
be more minutely and more accurately acquainted with 
this subject, we must beg leave to remit them to Diod. 
Sic. Apollod. Bibl. Euripid. Bacchse, Aristophanis Ba- 
ns?, Nonn. Dionys. \ and among the modems, to Ban* 
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Mythol. Voss, de Orig. Idol. Mons. Fourmont, Re- 
flexions stir Torigine des anciens peoples, Mr Bryant’s 
Analys. an^ especially to Mons. Cour de Gebeliu, Ca- 
lendrtes ou Almanach. That prince of etymologists, 
in his account bf the festival of Bacchus, has given a 
most acute and ingenious explication of the names and 
epithets of that deity. For our part, we have endea- 
voured to collect and exhibit such as we judged most 
important, most entertaining, and most mstractive, to- 
the less enlightened classes of our readers. 

We nowjproceed to the Eleusinian mysteries, which, ElcniinUjr 
among the ancient Greeks and Romans, were treated mysteries 
with a superior degree of awe and veneration. These 
were instituted in honour of Ceres, the goddess ofo^r^,, 
com \ who, according to the most authentic accounts, 
was the Isis of the Egyptians, The mysteries of Osi- 
ris and Isis have been hinted at in the preceding part^ 
of this article. They were originally instituted in ho- 
nour of the sun and moon, and afterwards consecrated 
to an Egyptian prince and princess ^ who, in conse- 
quence of their merits, had been deified by that people. 

We know of no more exact and brilliant description of 
the ceremonies of that goddess, in the most polished ages 
of tlic Egyptian superstition, than what we meet with in 
the witty and florid Apiileius f, to which we must take t I-lb. ix. * 
the liberty to refer our more curious readers. Our busi- 
ness at present shall be to try to investigate by what 
means, and upon what occasion, those mysteries were 
introduced into Attica, and established at Eleusis. A 
passage from Diodorus Siculus which we shall here {Lib. w 
translate, will, we think, throw no inconsiderable Ilghr 
on that abstruse part of the subject. 

In like manner with him (Cecrops), says that ju- 
dicious historian, they tell us, that Erechtheus, a prince 
of Egyptian extraction, once reigned at Athens. OfQj, 
this fact they produce the following evidence : A scorch- occarion 
ing drought, during the reign of this prince, prevailed Introduced 
over almost all the habitable world, except Egypt ; • 

which, in consequence of the humidity of its soil, was 
not affected by that calamity. Tlie fruits of the earth 
were bumf up ^ and at the same time multitudes of people 
perished by famine. Erechtheus, upon this occasion, as • 
he was connected with Egypt, imported a vast quan- 
tity of grain from that countiy to Athens. The peo- 
ple, who had been relieved by bis munificence, unani- 
mously elected him king. Being invested with the go- 
vVemment, he taught bis subjects the’mysteries of Ceres . 
at Eleusis, and the mode of celebrating the sacred ce- 
remonies, having transferred from Egypt the ritual for - 
that purpose. In those times the goddess is said to have 
made her appearance at Athens three several times; be- 
cause, according to tradition, the fruits of the earth . 
which bear her name were then imported into Attica. 

On this account the seedi and fruits of the earth were . 
said to be thfe invention of that deity. Now the Athe- 
nians themselves acknowledge, that. In the reign of 
Erechtheus, the fruits of the earth havii^ perished for 
want of rain, the arrival of Ceres in their country did 
actually happen, and that alobg with her the blessing of ' 

com i 



(x) nrhe phallus was the symbol of the fruetifying power of Nature. The itophallus was the type of that: 
£pwec.ia. acU. 
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<?0m was restored to the earth. They tell os at the same 
time, that tlie teletse and the mysteries of that goddess 
were then received and instituted at Eleusis.** 

Here then we have the whole mystery of the arrival 
of Ceres in Attica, and the institution of her mysteries 
at Eleusis, unveiled. The whole is evidently an orien- 
tal allegory. The fmits of the earth had b^n destroy- 
ed by a long course of drought : Egypt, by its peculiar 
situation, bad been preserved from that dreadful cala- 
mity. Erechtbens, in consequence of bis relation to the 
Egyptians, imported from their country a quantity of 
grain, not only sufficient for the consumption of bis own 
subjects, but also a great overplus to export to other 
4 >arts of Greece, Sicily, Italy, Spain, 6cc. Triptolemus, 
another Egyptian, was appointed by Ercchtlieusto export 
this superfluous store. That hero, according to Phere- 
cydes, was the sou of Oceanus and Tellus, that is, of 
the sea and the earth \ because his parents were not 
known, and liecause he came to Eleusis by sea. The 
ship in which he sailed, when be distributed his corn 
to the western parts of the world, was decorated with 
the figure of a winged dragon : therefore, in the alle- 
gorical style of his country, he was said to be wafted 
through the air in a chariot drawn by dragons. Those 
creatures, every body knows, were held sacred by the 
Egyptians. 

UTierever Triptolemus disposed of his com, thither 
were extended the wanderings of Ceres. In order to 
elucidate this point, we must observe, that along with 
the grain imported from Egypt, Erephtheus, or Trip- 
tolemus, or both, transported into Attica a cargo of 
priests and priestesses from the temples of Busiris, a 
city whidi lay in the * centre of the Delta, where the 
goddess Isis bad a number of chapels erected for her 
worship. The presidents of these ceremonies, like all 
other bigots, gladly laid hold on this opportunity of 
propagating their religious rites^ and dissendnating 
tlic worship of the deities of tlieir country. That the 
Egyptian priests were zealous in propagating the dog- 
mas of their superstition, is abundantly evident from 
the extensive' spreading of their rites and ceremonies 
over almost all Asia and considerable part of Europe. 
The Greek and Roman idolatry is known to have ori- 
pnated from them ^ and numberless monuments of their 
impious worship are still extant in Persia Xt India, Ja- 
>pan. Tartary, &c. Our inference then is, that the 
worship of Isis was introduced into every country where 
Triptolemus sold or disposed of his commodities — 
Hence the wanderings of Ceres in s(ai*cb of her daugh- 
ter Proserpine who is generally called Core. The 



famine occasioned by the dronght destroying the hsin 
of the j^round, imports the loss of Proserpine. The 
restoration of tlie com in various parts of the earth, bj 
fresh supplies from Egypt from time to time, impoitf 
the wanderings of Ceres in quest of Proserpine. The 
whole process is an oriental allegory. The dismipcar- 
ing of the fruits of the earth, of which Proserpioe, or 
Persephone t, or Peresepbone (y), is the emblem, 
the allegorical rape of that goddess. She was seized 
and carried off by Pluto, sovereign of the infernal re- 
gions. The seed committed to the earth in that dry sea- 
son appeared no more, and was, coDseqoently, said to 
dwell under ground with Pluto. It was then that Ceres, 
that is, com imported from Egypt, set out in quest of her 
daughter. Again, when the eartli recovered her prb- 
tine fertility, the Core, or maid, was found by her mother 
Ceres, that is, the earth ; for Isis, among the Egyptians, 
frequently signified the earth. The wanderings of Lb 
in search of Osiris furnished the model for the peregri- 
nations of Ceres. ^ 

Ceres, tlie Roman name of the goddess of cotn^ wasDftn 
unknown to the modem Greeks. They always deno-“* 
minated her Damater (z), which is rather an epithet^ 
than a proper name. The Greeks, who always affect- 
ed to pass for originals, we think, suppressed the Egyp- 
tian name on purpose, to conceal the country of that 
deity. As a proof of the probability of this ooojec- 
ture, it may be observed, that they metamorphosed the 
wanderings of Isis in search of Osiris into the peregri* 
nations oi Ceres in quest of Proserpine. The Rooitiii 
who were less ambitious of the character of originality, 
retained one of her oriental names (aa.) Ceres, sayi 
Diodorus, appeared thrice in Attica during the reign of 
Ereebtheus , which seems to import, that fleets loaded 
with com had thrice arrived in that country fr-om Egypt 
during that period. 

Cecrops, the first king of Attica, had established the 
worship of the Saitic Athenaor Minerva in that region, 
and consecrated his capital to that deity. Erechtbens, 
in his turn, introduced the worship of Isis, or Damater, 
who in all appearance was the tutelar deity of Bosirb 
bis native city. The subjects of Cecrops were a colony 
of Saites, and readily embraced the worship of Miner- ^ 
va ; but the aborigines of that district bmng accos-^^ 
tomed to a maritime, perhaps to a piratical course of >!!■ 
life, were more inclined to consecrate their city to«^ 
Neptune the god of the Fca, and to constitute him theirf^ 
guardian and protector. Cecrops by a stratagenn 
cured' the preference to Minerva bis favourite divinitf.£na 
Ercchtheus, in order to give equal importance to 

patroness,**^ 



(y) This word seems to be formed of two Hebrew terms, ////eri “ finit,” and (f&apkon^ or iTiephomj ** abscoodit, 
tecondidit.^^ 

(z) Damater is compounded of the Chaldaic particle cfa, “ the,’* and matcr^ “ mother.” As Isis often signified 
the earth, the Greeks naturally adopted that title ; because, according to them, that element is the mother of sU 
living. In the very same manner they discarded the word JunOy an original title of the moon, and substituted 
HerOy which intimates “ mistress or lady.” 

(aa) According to some of the Latin etymologists, CcreSy or rather GereSy is derived from gerOy ** to bear, to 
cany,” because the earth bears all things; or because that element is the general fruit-bearer. Bat as tbistciv 
came to Italy immediately from the east, and not by the medium of Greece, we would rather incline to adopt sa 
oriental etymology. The Hebrew word cheree fignifies orore, to plough a name naturally applicable to tlw 
goddess of husbandly. 
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patroness, bad the address to Snstitate the Eleuslnian 
mysteries *, and to accomplish his design laid hold on 
the opportunity above mentioned. 

This appears to us the most probable account of the 
origin and institution of the Eleusinian mysteries *, for 
Mrbicii the Sicilian historian has indeed furnished theclue. 
Wc shall now proceed to detail some other circumstances 
which attended the original institution of these far-famed 
ceremonies. 

The arch priestess who personated the newly import- 
ed deity was entertained by one Celeus*, who was 
lb. either viceroy of that petty district of which Eleusis 
13. was the capital, or some considerable personage in that 
* city or its neighbourhood. Upon her immediate ar- 
rival, according to the fabulous relations of the Greeks, 
r the ^ fierce was acted not altogether suitable to the cha- 
rar- racter of a goddess whose mysteries were one day to 
be deemed so sacred and austere. Tliese coarse rccep- 
tions and other indecencies attending the first ap- 
pearance of the goddess, that is, the Egyptian dame 
who assumed her character, were copied from the like 
unhallowed modes of behaviour practised on occa- 
sion of the solemn processions of her native country. 
These scorn luata, or coarse jokes, had an allegorical 
signification in Egypt y and among the most ancient 
Greeks the very same spirit was universally diffused by 
the oriental colonists who from time to time arrived 
and settled among them. In process of time they aban- 
doned the figurative and allegorical style, in consequence 
of their acquaintance with philosophy and abstract 
reasoning. In the ceremonies of religion, however, 
the same allegorical and typical representations which 
had been imported from the east were retained *, but 
the Grecian hierophants in a short time lost every idea 
of their latent import, and religious, moral, or physi- 
cal interpretation. Accordingly, this shameful ren- 
counter between Ceres and Banbo (bb), or Jambe, was 
retained in the mysteries, though we think it was co- 
pied from Egypt, as was said above, where even that 
obscene action was probably an allegorical representa- 
tion of something very different from what appeared to 
the Greeks. 

At the same time that Ceres arrived in Attica, 
Bacchus likewise made his appearance in that country. 
He was entertained by one Icarus ^ whom, as a re- 
ward for his hospitality, he instructed in tlie art of cul- 
tivating the vine, and the method of manufacturing 
wine. Thus it appears that both agriculture and the 
art of managing the vintage were introduced into A- 
thens much about the same time. Ceres was no other 
than a priestess of Isis ; Bacchus was no doubt a priest 
of Osiris. The arrival of those two personages from 
Egypt, with a number of inferior priests in their train, 
pi^uc^ a memorable revolution in Athens, both with 
respect to life, manners, and religion. The sacred rites 
of Isis, afterwards so famous under the name of the 
Eleusinian mysteries, date their institution fiwmtbis 
period. 



When this company of propagandi arrived at Eleu- 
sis, they were entertained by some of the most respect- 
able persons who then inhabited that district. Tbeir 
names, according to Clem. Alexand. were Banbo, 

Dysaulis, Triptolemus, Eumolpus, and Eubulus. From 
Eumolpus were descended a race of priests called Eu- 
molpidse, who figured at Athens many ages after. 
Triptolcmns was an ox herd, Eumolpus a shepherd, 
and Eubulus a swine herd. These were the first apostles 
of the Eleusinian mysteries. They were instructed by 
the Egyptian missit^aaries ^ and they, in their turn, in- 
structed their successors. Erechtbeus, or, as some say, 

Pandion, countenanced the seminary, and built a small 
temple for its accommodation in Elcusis, a city of At- 
tica, a few miles west from Athens, and originally one 
of the twelve districts into which that territory was di- 
vided. Here then we have arrived at the scene of those 
renowned mysteries, which for the space of near 2000 
years were the pride of Athens and the wonder of the 
world. 

The mysteries were divided into the greater and Ics- Eleusinma. 
ser. The latter were celebrated at Agrae, a small town m^stcncs 
on the river Ilyssus: the former were celebrated in 
month which the Athenians called Boedromion (cc)', 
latter in the month Anthesterion (dd). The lesser mys- * ‘ 

teries, according to the fabulous legends of the Greeks, 
were instituted in favour of the celebrated PIcrcules. 

T^at hero being commanded by Eurystheus to bring up- 
Cerberus from the infernal regions, was desirous of be- 
ing initiated in the Eleusinian mysteries before he en- 
gaged in that perilous undertaking. He addressed him- 
self to Eumolpus the hierophant for that purpose. There 
was a law among the Elcusinians prohibiting the initia- 
tion of foreigners. The priest not dariijig to refuse the 
benefit to Hercules, who W'as both a friend and bene- 
factor to the Athenians, advised the hero to get him- 
self adopted by a native of the place, and so to elude 
the force of the law. He was accordingly adopted by 
one Pyolius, and so was initiated in the lesser mysteries, 
which were instituted for the first time upon that occa- ' 
sion. This account has all the air of a fable. The lesser 
mysteries were instituted by way of preparation for the 
greater. 

The person who was to he initiated in the lesser 
mysteries, as well as in the greater, was obliged toandriteit 
practise the virtue of chastity a considerable time he-p*yyo“» 
fore his admission. Besides, he was to bind himself by **“^^®“* 
the most solemn vows not to divulge any part of the , - 
mysteries. At the same time, he was, according to the 
original institution, to be a person of unblemished mo- 
ral character. These were preliminaries indispensably 
necessary in order to his adtnission. A hull was sacri- 
ficed to Jupiter, and the hide of that animal, called 
by a peculiar name (At$f was carefully pre- 

served and carried to Eleusis, where it was spread un- * 
der the feet of the initiated. The candidate was then 
purified by bathing in the river Ilyssus, by aspersions 
with salt water or salt, with laurel, barley, and passing 

trough 



(bb) Apollbd. Bib« ubi sopra. Clem. Alexand. Cohort, page 17. where the story is told with very little re- 
serve. 

(cc) The third month of the Athenian year, answering to our September. 

(dd) The eighth month, answering to our February y butMeursius makes it November. 
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tliroiigli the ' fire j all which rites were s^ttended whh 
incantations and other usages equally insignificant and 
ridiculous. Last of all, a young sow was sacrificed to 
Ceres ; and this animal, according to the ritual, bo- 
hoved to he with pigs : and before it was killed it was 
to he washed in Cantharus, one of the three harbours 
wiiich formed the Piraeus. 

All these ceremonies duly performed, the candidate 
was carried into the hall appointed for tlie purpose of 
initial ion. There he was taught the first elements of 
those arcana which u'cre afterwards to be more fully 
.nml more clearly revealed in the more august mysteries 
of F.ltusis. The pupils at Agrae were called Mysi<£^ 
which may intimate probationers \ whereas those of 
Elcu^is were denominated Epopta^ importing that they 
saw as they were seen. 

The lesser mysteries were divided into several stages, 
and candidates were admitted to them according to 
capacity rcsjicctively. Those who 
vals be- ' initiated in the lowest were obliged to wait five 

years before they were admitted to the greater. Those 
who had partaken of the second kind underwent a no- 
viciate of three years j those who had been admitted to 
the third, one of two years \ and those who had gone 
through the fourth were admitted to the greater at the 
end of one year \ which was the shortest period of pro- 
bation a candidate for that honour could legally under- 
go. Such Was the process generally observed in admi- 
nistering the lesser mysteries. 

With rcsjiect to the greater mysteries, it is probable 
natives of that originally none but the natives of Attica were ad- 
Atbeus partake of them. In process of time, how- 

jnitied to * extended so far and wide as to com- 

thc ^eatcr prehend all who spoke the Greek language. All fo- 
iinysicrics. rclgners were debarred from those sacred rites. They 
•tell IIS, however, that Hercules, Bacchus, Castor and 
Pollux, ^sculapiiis, and Hippocrates, were initiated 
in an extraordinary manner, from a regard to tlicir 
high character and heroic exploits. All barbarians, 
too, were excluded ; yet Anacharsis the Scythian was 
indulged that privilege, in consequence of his reputa- 
tion for science and philosophy. All persons guilty 
of manslaughter, though even accidentally or invo- 
•luntarily, all magicians, enchanters ^ in a word, all 
impious and profane persons, were expressly prohibited 
the benefit of this Pagan sacrament. At last, however, 
the gate became wider, and crowds of peupk, of all 
nations, kindreds, and languages, provided their cha- 
i-actcr was fair and irreproachable, mslied in by it. 

In process of time the Athenians initiated even their 
infants ; but this, we imagine, must have been a kind 
of lustration or purification, from which it was supposed 
that they derived a kind of moral ablution from vice, 
and were thought to be under Uie peculiar protection 
53 of the goddess. 

^clcbrsiion The celebration of the mysteries began on tfie 1 5th 
lasted nine , month Boedromion *, an^ according to 
most ancient authors, lasted nine days. Meursius 
has enumerated the transactions of each day, which 
are much top numerous to fall within the compass of 
this article ; we must therefore refer our curions reader 
to the autlior just mentioned. Some days before the 
commencement of the festival, the prsecones, or public 
criers, invited all the initiated, and all the pretenders 
>to tliat honour, to attend the festival, with clean 



‘days; but 



R I E S. 

hands and a pure heart, and the knowledge of tk 
Greek language. ^ 

On the evening of the 15th day of the month call-^ptr- 
cd EocdrooiioH the initiations commenced. Our 
ers will observe, tliat all the most sacred and 
rites of the Pagan superstition were performed during 
the night : they were indeed generally works of dark- 
ness. On this day there was a solemn cavalcade of 
Athenian matrons from Athens to Eleusis, in carnages 
drawn by oxen. In this procession the ladies used to 
rally one anotlier in pretty loose terms, in imitatioo, 
wc suppose, of the Isiac procession described by Hero- 
dotus, which has been mentioned above. Ibe mostUKUck 
remarkable object in this processkm was the Mundos^(^fin> 
Cereris, contained in a small cofier or basket. Thu 
was carried by a select company of Athenian roatioss, 
wIk), from their office, were styled CamphonB. In ihb 
cofl’er were lodged the comb of Ceres, her mirror, i 
serpentine figure, some wheat and barley, tbe pudenda 
of the two sexes, and perhaps some other articles which 
we have not been able to discover. The procession 
ended at the temple, where this sacred charge was de- 
posited with tbe greatest solemnity. 

We have no description of the temple of Elemis 
upon record. Pausanias intended to have described 
it *, but says be was diverted from his design by a 
dream Strabo informs us that tbe mystic sanctoa-^i^^ 
ry was as large as a theatre, and that it was boilt by . 
Ictinus f. In tbe porch, or outer part of this temple,^ ^ 
the candidates were crowned with garlands of fiowers, ^ 
which they called A/iracro, or/Ubc desirable.^’ TbeyProirf^ 
were at the same time dressed in new garments, whi<^^^ 
they continued to wear till they were quite worn oat^ 
They then washed their bands in a laver filled wiih 
holy water \ a ceremony which intimated tbe purity of . 
their hearts and hands. Before the doors were locked,Can 3 
one of the officers of the tem^e proclaimed with 
loud voice a stem mandate, enjoining aU the uoiiu-”*^ 
tiated to keep at a distance from tbe temple, andde-^ 
nouncing tlie most terrible menaces if any sboidd dsre 
to disturb or pry into the holy mysteries. Nor were 
these menaces without effect : for if any person wa« 
found to have crowded into tbe sanctuary even throogb 
ignorance, he was put to death without mercy. Every 
precaution having been tak^u to secure secrecy, the 
initiatory ceremonies now began. But before we de 
scribe these, we must lay bdfbre our readers a bekf 
account of the ministers and retainers of these secrets 



Tbe chief minister of these far-famed roy rtc r ics 



was tbe luerophant. He was styled King^ and esjoy-^ 
ed that dignity during life, and was always 1^ ^b 
an Athenian. He presided in the solemnity, as is evi- 
dent from his title. This personage, as wc learn firoa 
Eusebius, represented the Heminigus, or Creator of 
the world. “ Now in the mysteries of Eleusis (says 
that father) the hierophant is dressed out in the 
of the demiurgus.'^ AVbat this demiurgus was, we 
learn from the same writer. As this whole insti- 
tution was copied from the Egyptians, we may re$t 
assured that tbe figure of the Eleusinian Deminrgiw 
was borrowed from the same quarter. ^ As for the I 
symbols of the Egyptians (says he, quoting from P«r^ | 
t), they are of following covplexioa. 



phyry 

Demu 



*emiuj^8, whom the Egyptians call Cnephy is 
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displayed to the mysioe » \vbile loud lamentations echoed 
from every comer of the sanctnary. One of the com- 
pany having kindled a firebrafid at the altar, and 
sprung to a certain place in the temple, ivaving 
the torch with the utmost Any, a second snatched 
it from him, roaring and waving it in the same 
frantic manner ^ and a third, fourth, &lc. in the roost 
rapid succession. This was done to imitate Ceres, who 
was said to have perlustrated the globe of the earth 
with a flaming pine in her hand, which she had lighted 
at Mount Etna. 

When the pageant of tlie goddess was supposed to Qoc^ons 
arrive at Eleusis, a solemn pause ensued, and a few put to the 
trifling questions were put to the roystst : What these “y***** 
questions were, is evident from the answers. “ I have 
fasted^ 1 have drunk the liquor"^ 1 have taken the con- 
tents out of the coflbr *, and having performed the cere- 
mony, have put them into the hamper : 1 have taken 
them out of the hamper, and put them again in ^he 
coffer.*’ The meaning of these answers, we conjecture, 
was this : I have fasted, as Ceres fasted while in 

search of her daughter ; 1 have drunk off the wort 
she drank when given her by Banbo j 1 have perform- 
ed what Ceres taught her first disciples to perform, 
when she committed to them the sacred hamper and 
cofftr.” After these interrogatories, and the suitable 
responses, the mundus Ceren's was displayed before the 
eyes of the mystse, and the mystagogue or hierophant, 
or perhaps the sacred herald by his command, read a 
lecture on the allegorical import of those sacred sym- 
bols. This was heard with the most profound atten- 
tion \ and a solemn silence prevailed throughout the 
fane. Such was the first act of this religious farce, 
which perhaps consisted originally of nothing more. 

After the exposition of the mundus Cereris^ and the Traditions 
import of her wanderings, many traditions were com- respecting 
municated to the mystae concerning the origin of the the origin 
universe and the nature of things. The doctrines deli- 
vered in the greater mysteries, says Clem. Alex^ “ ^ 

late to the nature of the universe. Here all instruction 
ends. Things are seen as they are ^ and nature, and 
the things of nature, are given to be comprehended.” 

To the same purpose Cicero : “ WTiicli points being 
explained and reduced to the standard of reason, the 
nature of things, rather than that of the gods, is disco- 
vered.” The father of the universe, or the supreme 
demiurgus, was represented as forming the cliaotic mass 
into the four elements, and producing animals, vege- 
tables, and all kinds of organized beings, out of those 
materials. They say that they were informed of the 
secrets of the anomalies of the moon, and the eclipses of 
the sun and moon \ and, according to Virgil, 

Vnde hominum genus^ et pccudes^ unde imlcr ct tgnes* 



as a man of an azure colour, shaded with black, hold- 
ing in his right band a sceptre and in bis left a girdle, 
and having on his head a royal wing or feather wreath- 
ed round.” Such, we imagine, w^s the equipment of 
the Eleuslnian hierophant. This person was likewise 
styled Prophet. He was to be of the family of the 
Eumolpidse ; was obliged to make a vow of perpetual 
chastity ^ and even his voice, hair, and attitude, were 
adjusted to the ritual. 

lada- The next minister was the daduchiis, or torch- 
bearer ; who, according to the father above quoted, 
was attired like the sun. This minister resembled the 
sun, because that luminary was deemed the visible type 
of the supreme Demiurgus. and bis vicegerent in go- 
) veming and arranging the affairs of this low^r world, 
liests. Tlie third was the person who officiated at the altar. 
He was habited like the moon. His office was to im- 
plore the favour of the gods for all the initiated. We 
should rather imagine, that the person at the altar, as 
he resembled the moon, was intended to represent the 
goddess herself : for the Egyptian Isis, who was the 
archetype of Ceres, was sometimes the moon and 
sometimes the earth. 

f*ld The sacred herald was another principal actor in 
this solemn exhibition. His province was to recite 
every thing, that, according to the ritual, was to be 
communicated to the novices ; and he probably repre- 
sented Thyoth or Tlioth, that is Hermes or Mercury, 
the interpreter of the gods. 

Besides these, there were five epimeletae or curators, 
of whom the king was one, who jointly directed the 
whole ceremonial. Lastly, There were ten priests to 
offer the sacrifices. There were no doubt many officers 
of inferior note employed upon these occasions 5 but 
these were only insignificant appendages, whose depart- 
ments have not been transmitted to posterity. 

After this detail of the ministers of this solemn ser- 
vice, we return to the mystet^ or candidates for initia- 
tion. Some of the fathers of the church t mention a 
hymn composed by the celebrated Orpheus, which was 
'^•sung by the mystagogue or king upon that occasion. 
This hymn appears to us one of those spurious com- 
positions which abounded in the first ages of Christi- 
anity, and whicli the pious apologists often adopt- 
ed without sufficient examination. That some sa- 
cred hymn was chanted upon that occasion, we 
think highly probable *, hut that the one in question 
was either composed by Orpheus, or used at the open- 
ing of these ceremonies, to us appears somewhat pro- 
blematical. 

Before the ceremony opened, a book was produced, 
which contained every thing relating to the teletae. 
This was read over in the ears of the mystae j who 
were ordered to write out a copj of it for themselves. 
This was book kept at Eleusis in a sacred repository, 
formed by two stones exactly fitted to each other, and 
of a very large size. This repository was called petroma. 
At the "^annual celebration of the greater mysteries, 
these stones were taken asunder, and the book taken 
out ; which, after being read to the mystae, was repla- 
ced in the same casement, 

The initiations began with a representation of the 
wanderings of Cferes, and her bitter and loud lamen- 
tations for the loss of her beloved daughter. Upon 
this occasion, no doubt, a figure of that deity was 
Voi-. XIV. Part IL 



What system of cosmogony those hierophants adopted, 
is evident from the passage above quoted from Eusebius ^ 
and from the account immediately preceding, it was 
that of the most ancient Egyptians, and of the orientals 
in general. This cosmogony is beautifully and energe- 
tically exhibited in Plato’s Timseus, and in the genuine 
spirit of poetry by Ovid in the beginning of his Meta- 
morphoses. ^7 . 

llie next scene exhibited upon tbe stage, on this Kxploiu of 
solemn occasion, consisted of tbe exploits and adventures the gods» 
of the gods, demigods, and heroes, who bad from time 
t 4l> te 
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|0 time, being ndwiced to divioe honoors. These 
were as poMiog before the mjitx io pageanu 

iahncmtei for that imporUnt purpose. This was the 
original among £gjpt»ns, aod was oo doubt 
followed by their Eleusiiiian pupiU. These adventures 
were prohaUj demonstrated to bare been allegorical^ 
tyrabotical^ bieroglypbkal« &c. at least they were exhi- 
bited in tncb a lavoarable point ot view as to dispel 
those ahsordities and inconsistencies with which they 
6 % were sophisticated by the poets aod the valpr. 
tl^f ori- With respect to the origin of those factitious deities, 
it was discovered that they had been otigioally men 
who had been exalted to the rank of divinity, in coo- 
sequence of their heroic exploits, their useful mventioos, 
their beneficent actions, &c. This is so clear from the 
two passages quoted from Cicero, by Bishop ^ arbnr- 
4 i>iV. J>f. too t, that the the fact cannot be conliadicted. Bot that 
prelate has not informed us so precisely, whether the 
mystagogues represented them as nothing more than 
dead men, in their present state, or as beings who were 
actually existing in a deified state, and executing the 
functions assigned them in the rubric of Paganism. Ano- 
ther query naturally occurs ^ that is, to what purpose 
did the mystagogues apply this communication ? That 
the hierophants did actually represent those deified mor- 
tals in the latter predicament, is obvious from another 
passage quoted from Cicero by the same prelate, which 
we shall transcribe as translated by him: ** What 
think you of those who assert that valiant, or famous, 
or powerfui, men, have obtained divine honours after 
death *, and that these art the very gods now become 
the objects of our worship^ our prayers, and adoration ? 
Eubemeros tells us, when these gods died, and where 
they lie buried. 1 forbear to speak of the sacred and 
august rites of Eleusis. 1 pass by Samotbrace and the 
■nysteries of Lemnos, whose hidden rites are celebrated 
in darkness, and amidst the thick shades of groves and 
forests.’’ If, then, those deified mortals were becomd 
the objects of worship and prayers, there can be no 
doubt of the belief of their deified existence, llie allu- 
sion to the Eleusinian and other Pagan mysteries to- 
wards the close of the quotation, places the question 
beyond the reach of controversy. But though, accor- 
ding to this account, there were gods many and lords 
many yet it is evident from the passage quoted from 
69 Eusebius in the preceding part of this article, that the 
Unity of unity of the Supreme Being was maintained, exhibited, 
**^*111^ He- inculcated. This was the original doctrine of the 
hierophants of Egypt : It was maintained by Thales 
uined in and all the retainers of the Ionian school. It was the 
the myi- doctrine of Pythagoras, who probably gleaned it up in 
tilt* country just mentioned, in connexion with many 
other dogmas which be had the assurance to claim as 
his own. 

But however the unity, and perhaps some of the most 
obvious attributes, of the Supreme Author of nature, 
might he iljusiratcd and inculcated, the tribute of ho- 
mage and veneration due to the subordinate divinities 
WHS by no means neglected. The initiated were taught 
to look to the riii mujonim genthim witli a superior de- 
gree of awe and veneration, as beings endowed with an 
^ , ineffable measure of power, wisdom, purity, goodness, 
the other Inese were, it we may use the exprt*ssion, the 

prime favourites of the Monarch of the universe, who 

mm a daitled islQ Ub immediate presenoei and who 
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received bis behests from bis own month, and cawoa 
nicated tbem to bis subordinate officers, prefrcti, lies, 
tenants, 6cc. These they were exhorted to adoa *, ti 
them they were to offer sacrifices, prajexs, and etciy 
other act of devotion, both on account of the excdkacy 
of their nature and the high rank they bore at tie 
coon of heaven. They were instructed to look Bp to 
hero gods and demigods, as being exalted to tht high 
rank of governors of diflTerent parts of nature, as tk 
immediate guardians and protectors of the homao race ; 
in short, as gods near at hand, as prompters to a vino- 
ous course, and assistants in it ; as ready upon all occa- 
sions to confer blessings upon the virtoous and desmii^. 
Such were the doctrines taught in the tcletx with re- 
spect to the nature of the Pagan divinities, and the 
worship and devotion enjoined to be offired them by the 
mysteries. *i 

As the two principal ends proposed by these 
tiations were the exercise of heroic virtues in oen,^ 
aod the practice of sincere and uniform piety by the it 
candidates for immortal happiness, the hierophants caa pi 
bad adopted a plan of operations excellently acemn-P^ 
roodated to both these purposes. The virtuous coo- - 
duct and heroic exploits of the great men and demi- 
gods of early antiquity, were magnified by the moit 
pompous eulogiums, enforced with suitable cxhorti- 
lions to animate the votaries to imitate so noble lod 
alluring an example. But this was not all : the he- 
roes and demigods themselves were displayed in pa- 
geants, or vehicles of celestial light. Their bonows, 
offices, habitations, attendants, and other appendages, 
in the capacity of demons, were exhibited with all 
the pomp and splendour that the sacerdotal college were 
able to advise. The sudden glare of mimic light, the 
melting music stealing upon the ear, the aitificui 
thunders reverberated from the roof and walls of the 
temple, the appearance of fire and ethereal radiance, 
the vehicles of flame, the effigies of heroes and de- 
mons adorned with crowns of laurel emitting rays 
from every sprig, the fragrant odours and aromatic 
gales which breathed from every quarter, all dexter- 
ously counterfeited by sacerdotal mechanism, must 
have filled the imagination of the astonished votaries 
with pictures at once tremendous and transportiog 
Add to this, that every thing was transacted in the 
dead of night amidst a dismal gloom ; whence tbt 1 
most bright effulgence instantaneously hurst upon the 
sight. By this arraugemeut the aspirants to ioitia- | 
tion were wonderfully animated to the practice ot 
virtue while they lived, and inspired with the hope 
of a blessed immortality when they died. At tk 
same time, their awe and veneration for the pds o{ 
their country were wonderfully enhanced by reflecting 
on the appearances above described. Accordirglj 
Strabo very judiciously observes, “ that the mystical 
secrecy of the sacred rites preserves the majesty of tk 
Deity, imitating its nature, which escapes our appre- 
hension. For these reasons, in celebrating the tclei£, 
the demons were introduced in tbeir deified or glodfic<l 
state. 

But as all the candidates for initiation might not 
aspire to the rank of lieroes and demigods, a oioit 
easy and a more attainable mode of conduct, in order 
to arrive at the palace of happiness, bebo\ed to be 
^enedt. Frivate, virtues were iocul^ed, and ik^ 
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MYSTERIES. 



. too Were to meet a consign reward. But alas ! this Which may appear to us of less importancey which, 

present life is too often a chequered scene, where vir- however, in the symbolical style of the Egyptians, were 

4°n'iljgtue is depressed and trodden under foot, and vice lifts abundantly significant. The initiated were “ command- 
tenes, °p its bead and rides triumphant. It is a dictate of ed to abstain from the flesh of certain birds and fishes ^ 
he doc- common sense, that virtue should sooner or later emerge, from beans, from pomegranates and apples, which 

and vice sink into contempt and misery. Here then were deemed equally polluting. It was tau^t, that 

the conductors of the mysteries, properly and natural- to touch the plant of asparagus was as dangerous as 

Jy, adopted the doctrine of a future state of rewards the most deadly poison. Now, says Porphyry, wbo- 

and punishments. The dogma of the immortality of ever is versed in the history of the viswnSy knows for 

the human soul was elucidated, and carefully and pa- what reason they were commanded to abstain from the 

thetically inculcated. This doctrine was likewise im- flesh of birds.’^ 

^ ported from Egypt ; for Herodotus * informs us. The initiated then bonnd themselves by dreadful oaths The uiitia- 
“ that the Egyptians were the first people who main- to observe most conscientiously and to practise every bound 

tained the immortality of the human soul.’’ The precept tendered to them in the coarse of the teletae \ b**™^** 

Egyptian immortality, however, according to him, was and at^ the same time never to divulge one article of obterre the 

oni^ the metem psychosis or tran^^migration of sonls. all that bad been beard or seen by them upon that oc- precepu of 

This was not the system of the ancient Egyptians, nor casioo. In this they were so exceedingly jealous, that tb^ myste* 

indeed of the teletse. In these, a metempsychosis was iEschylus the tragedian was in danger of capital 

admitted ; but that was carried forward to a very di- nishment, for having only alluded to one of the Eleu- 

stant period, to wit, to the grand Egyptian period of sinian arcana in a tragedy of bis \ and one of the ar* 

36,000 years. * tides of indictment against Diagoras the Meiian was^ 

emsof As the mystagogues well knew that the human mind his having spoken disrespectfully of the mysteries, and 
IB is more powerfully aflected by objects presented to the dissuaded people from partaking of them. It must 
eyes than by the most engaging instructions conveyed then be allowed, that the institution of the mysteries 

^ the ear, they made the emblems of Elysium and was of infinite advantage to the Pagan world. They 

Tartarus pass in review before the eyes of their no- Were indeed a kind of sacraments, by which the initiat- 

vices. There the Elysian scenes, so nobly described ed bound themselves by a solemn vow to practise piety 

by the Roman poet, appeared in mimic splendour \ and, towards the gods, justice and humanity towards tfieir 

on the other hand, the ^oom of Tartarus, Charon’s fellow men, and gentleness and tenderness towards the 
boat, the dog of hell, the Furies with tresses of snakes, inofiensive part of the brute creation. The Pagans 
the tribunal of Minos and Rhadamanthus, &c. were themselves were so thoroughly convinced of this fact, 
displayed in all their terrific state. Tantalus, Ixion, that in their disputes with the apologists for Cbristiani- 

Sisyphus, the daughters of Danaus, &c. were repr^ ty, they often appealed to the teletse, and contrasted 

sented in pageants before their eyes. These exhibitions their maxims With the most sublime doctrines of that 

were accompanied with most horrible cries and howl- heavenly institution. 

ings, thunders, lightning, and other objects of terror In order to impress these makims the more deeply 
which we shall mention in their proper place. upon the minds of the novices, and to fix their atten- 

No contrivance could be better accommodated to tion more stedfastly upon thA lectures which Were de- 
aoimate the pupils to the practice of virtue on the one livered them by the mystagogue or the sacred herald^ 
hand, or to deter them from indulging vicious passions a mechanical operation was played off at proper inter- 
on the other. It resembled opening heaven and hell vals during the course of the celebration. “ Towards 
to a hardened sinner. The practices inculcated in cc- the end of the celebration (says Stobseus), the whole 
Icbratiiig the mysteries are too numerous to be detail- scene is terrible ; all is trembling, shuddering, sweaty 
ed in this imperfect sketch. The worship of the gods and astonishment. Many horrible spectres we seen; Horrible 
ec was strictly enjoined, as has been shown above. The and strange cries and bowlings uttered. Light sue- 
three laws generally ascribed to Triptolemus were in- ceeds darkness ; and again the blackest darkness 
colcated, i. To honour their parents^ To honour most glaring light. Now appear open plains, flowery nj^^njate- 

tbe gods with the first fruits of the earth ; 3. Not to meads, and waving groves; where are seen dances and ly exhibit* 

treat brute animals with cruelty. These laws were choruses j and various holy phantasies enchant the sighted. 

imported from Egypt, and were communicated to the Melodious notes are heard from far, with all the sub- 
Eleusinians by the original missionaries. Cicero makes lime symphony of the sacred hymns. The pupil now 

the civilization of mankind one of the most beneficial is completely perfect, is initiated, becomes free, re- 
effects of the Eleusinian institutions : Nullum mihi, leased, and walks about with a crown on his bead^ 

cum multo exiniia drvinaque videntur Athenae tuae pe- and is admitted to bear a part in the sacred ntes.” A- 

perissc; turn nihil melius illis mysteriis, quibus ex ristides de Myst. Elens, calls Eleusis a kind of temple 

agrestilmmanique vita, excultiad humanitatem, et mi- of the whole earth, and of all that man l^bolds done 
tigjti sumus ; initiaque, ut appellantur, ita revera prin- in the most dreadful and the most exhilarating manner, 
cipin vit$c cognovimus ; neque solum cum lectitia v>* In what other place have the records of fable sung of 
vendi rationcm accepimus, sed etiam cum spe meliote things more marvellous ? or in what region upon earth 
TOoriendi.” Hence it is evident that the precepts of have the objects presented to the eye borne a more ex- 
humanity amd morali^ were warmly recommended in *act resemblance to the sounds which strike the ear ? 
thei^ institutions. The virtue of huiwanity was cx- What object of sight have the numberless generations 
tended, one may say, even to the brute creation, as of men and women beheld comparable to these exhi- 
appears from the last of Triptolemus’s laws above bited in the ineffable mysteries ?” To the same pqr- 
iquoted. Some articles were enjoined in the trietup 'pose, Plethp^ in the oracles of Zoroastres, informs us, 

4 D 2 “ 
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that bright fol anii shocking ap^laritionsy in a variety 
of formsy used to be displayed to the mystse in the 
course oflhctr inittationw^* And a little after, he adds, 
that thunder and lightning and fire, and every thing 
terrible which might be held symbolical of the divine 
presence, were introduced.’* Claudian, in hU poem 
De Rapta Proserpina^ gives an elegant, though brief, 
description of this phenomenon, which throws some light 
on the passages above quoted. 

Jam mild cernuntur trcpidis delvhra mavad 
Sedihus et clarum dis pergere ctdmina lucem^ 
AdvetUum tcstata Dea^ jam magnus ab imis 
Auditur fremitus terris^ tetnplum^e remugit 
Cecropidum. 



The sight of those appearances was called the Antopsia^ 
or the real presence hence those rites were some- 
times called Epoptica. The Epopta were actually ini- 
tiated, and were admitted into the Sanctum Sanctorum^ 
and bore a part in the ceremonial : whereas the mystee^ 
who had only been initiated in the lesser mysteries at 
Agree, were obliged to take their station in the porch 
Aki^of temple. The candidates for initiation bathed 

themselves in holy water, and put on new clothes, all 
ablution la of linen, which they continued to wear till they were 
the mjtie- quite torn, and then they were consecrated to Ceres 
and Proserpine. From the ceremony of bathing they 
were denominated Hydrani; and this again was a kind 
of baptismal ablution. Whether the phrases of washing 
away rtfi, putting on the Lord Jesus Christy putting 
the old man with his deeds^ putting on a robe of right- 
eousntssj being buried in baptism^ the words mystery^ 
perfect^ perfection^ which occur so frequently in the 
, New Testament, especially in the writings of the apostle 
St Paul, are borrowed from the Pagan mysteries, or 
from usages current among the Jews, we leave to our 
more learned readers to determine. 

The Epoptse having sustained all those fiery trials, 
heard and seen every thing requisite, taken upon them 
the vows and engagements above narrated, and, in a 
' word, having shown tliemselves good soldiers of Ceres 
and Proserpine, were now declared perfect men. They 
The might, like Cebes’s virtuous many travel wherever they 
®hose ; those wild • beasts (the human passions) which 
tyrannise over the rest of mankind, and often destroy 
them, had no longer dominion over them. They were 
now not only pet^t but regenerated men. They were 
now crowned with lanrel, as was said above, and dis.- 
missed with two barbarous words, K«y( Konx 

ompaxy of which perhaps the hierophants themselves 
did not comprehend the import. They bad been in- 
troduced by the first Egyptian missionaries, and re- 
tained in the sacra after their signification was lost. 
This was a common practice among the Greeks. In 
the administration of their religious ceremonies, they 
retained many names of persons, places, things, cu- 
stoms, &c. which had been introduced by the Pbeeni- 
cians and Egyptians, from whom they borrowed their 
system of idolatry. These terms constituted the lan- 
guage of the gods, so often mentioned by the prince 
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of poets. To 118 the words in question appear is be 
Syriac, and to signify. Be vigilanty be innocent. 

Numerous and important were the advantages suppo- 
sed to redound to the initiated, from their being admit* 
ted to partake of the mysteries, both in this life and 
that which is to come. First, They were highly ho- 
noured, and even revered by their contemporanes. In- 
deed, they were looked op to as a kind of sacred per- 
sons : tJiey were, in reality, consecrated to Ceres and 
Proserpine. Secondly, They were obliged by their oath 
to practise every virtue, religious, moral, political, pub- 
lic, and private. Thirdly, They imagined, that sound 
advice and happy measures of conduct were suggested 
to the ioitiated by the Eleusinian goddesses. Accord* 
ingly, says Pericles the celebrated Athenian statesman, 

I. am convinced, that the deities of Eleusis inspired 
me with. this sentiment, and that this stratagem was 
suggested by the principle of the mystic rites.” There 
isjsk beautiful passage in Aristophanes’s t comedy of ihet Art I 
Ranse to the very same purpose, of which we shall sub- 
join the following penphrasis. It is sung by the chorus 
of the initiated. 



Let us to fiow’ry meads repair, 

With deathless roses blooming. 

Whose balmy sweets iropregn the air,. 

Both hills and dales perfuming. 

Since fate benign our choir has join’d,, 

WVll trip in mystic measure ^ 

In sweetest harmony combin’d 

We’ll qoaflF full draughts of pleasnre* 

For us alone the pow’r of day 
A milder light dispenses ^ 

And sheds benign a mellow’d ray 
To cheer our ravish’d senses : 

For we beheld the mystic show. 

And brav’d Eleusis’ dangers. 

We do and know the deeds we owe 
To neighbours, friends, and strangers* 

Euripides, in bis Bacebse (e), introduces the cho- 
rus extolling the happiness of those who bad been ac- 
quainted with God, by participating in the holy my- 
steries, and whose minds bad been enlightened by the 
mystical rites. They boast, ** that they had led a holy 
and unblemished life, from the time that they liad bcea 
initiated in the sacred rites of Jupiter Idseos, and from 
the time that they had relinquished celebrating the 
nocturnal rites of Bacchus, and the banquets of raw 
flesh torn off living animals.” To this sanctity ef life 
they had no donbt engaged themselves, when they 
were initiated in the mysteries of that god. The Elea- 
sinian Epoptse derived the same advantages from their 
sacramental engagements. Fourthly, The initiated 
were imagined to he the peculiar wards of the Elca- 
sinian goddesses. These deities were supposed to 
watch over them, and often to avert Impe^ng dasr 
ger, and to rescue them when beset with trouuts.— 
Our readers will not imagine that the initiated reaped 
much benefit from the protection of his Eieosiaiaa 
tutelary deities j but it was suflicient that they bclier- 



(z) Act I. near the be|uuung|.aad in many other places. 
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ed the fact, and actually depended upon their inter* 
position. Fifthly, The happy influences of the teletae, 
were supposed to administer consolation to the Epoptse 
in the hour of dissolution j for, says Isocrates, “ Ceres 
bestowed upon the Athenians two gifts of the greatest 
importance^ the fruits of the earth, which were the 
cause of our no longer leading a savage course of life ^ 
and the teletse, for they who partake of these entertain 
more pleasant hopes both at the end of life, and eterni- 
iristieUs, ty afterwards.” Another author * tells us, “ that the 
initiated were not only often rescued from many bard* 
^ ships in their lifetime, but at death entertained hopes 
that they should be raised to a more happy condition.” 
Sixthly, After death, in the Elysian fields, they were 
to enjoy superior degrees of felicity, and were to bask 
in eternal sunshine, to quaff nectar, and feast upon 
79 ambrosia, &c. 

*of ufe priests were not altogether disinterested in this 

salutary process. They made their disciples believe, 
that the souls of the uninitiated, when they arrived in 
the infernal regions, should roll in mire and dirt, and 
with very great difficulty arrive at their destined man- 
sion. Hence Plato introd'ices Socrates t observing, 
“ that the sages who introduced the teletse bad posi- 
tively affirmed, that whatever soul should arrive in the 
infernal mansions unhouselVd and unanneal^d^ should lie 
there immersed in mire and filth.” And as to a future 
state (says Aristides), the initiated shall not roll in 
mire and grope in darkness ^ a fate which awaits the 
unholy and uninitiated.” It is not hard to conceive 
with what a commanding influence such doctrines as 
these must have operated on the generality of man- 
Jo kind. 

When the Athenians advised Diogenes tb get him- 
Lntis. initiated, and enforced their argunaents with the 
f. above considerations, “ It will be pretty enough (re- 
plied the philosopher) to sec Agesilaus and Epaminon- 
das wallowing in the mire, while the most contemptible 
rascals who have been initiated are strutting in the 
islands of bliss.^’ 

When Antisthenes was to be initiated in the Or- 
phic mysteries, and the priest was boasting of the many 
astonishing benefits which the initiated should enjoy 
r* in a future state J, “ Why, forsooth, (says Antia- 
tbenes), ’tis wonder your reverence . clon^t e'en hang 
I yourself in order to come at them the sooner.” 

5 When such benefits were expected to be derived 
^ from the mysteries, no wonder if all the world crowd- 
ed to the Eleusinian standard. After the Macedonian 
conquests, the hierophants abated much of their ori- 
ginal strictness. By the age of Cicero, ELeusis was a 
temple whither all nations resorted to partake of the 
benefits of that institution. We find that almost all 
the great men of Rome were initiated. The liiero- 
phants, however, would not admit Nero on account of 
the profligacy of his character. Few otbei*s were re- 
fused that honour; even the diildren of the Athe- 
nians were admitted. But this, we think, was rather 
a lustration or consecration, than an initiation. Per- 
haps it paved the way fur the more august ceremony, 
as the Christian baptism does among us for the other 
sacrament. 

^ That this institution gradually degenerated, can 
^ hardly be questioned; hut how much, and in what 
points, we have not been able to investigate. The far 
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tbers of the church, from whom that charge is chiefly 
to be collected, are not always to be trusted, espe- 
cially when thc^ set themselves to arraign the institu- 
tions of Paganism, There were indeed several an- 
cient authors, such as Melanthius, Menander, So- 
tades, &c. who wrote purposely on the subject in 
question ; but their works are lon^ since irrecoverably 
lost. For this reason, modern writers, who have pro- 
fessedly handled it, have not always been successful in . 
their researches. The two who have laboured most 
indefatigahly, and perhaps most successfully, in this 
field, VLve Meursius and Warburton. The mrmer, in 
his Liber Singularinj has collected every thing that can 
be gleaned from antiquity relating to the ceremonial 
of these institutions, without, however, pointing out 
their original, or elucidating the end and import of their 
establishment. The latter has drawn them into the 
vortex of a system which has in many instances led him 
to ascribe to them a higher degree of merit than we 
think they deserve. These instances we would willing- 
ly have noticed in our progress, had the limits prescribed, 
us admitted such a discussion. 

If we may believe Diodorus the Sicilian, these my- 
steries, which were celebrated with such wonderful se- 
crecy at Elcusis, were communicated to all mankind 
among tlie Cretans. This, however, we think, is ra- 
ther problematical. We imagine that excellent histo- 
rian has confounded the mysteries of Cybele with those 
of the Eleusinian Ceres. These two deities were un- 
doubtedly one and the> same, that is, the moon or the 
earth. Hence it is probable, that there was a striking 
resemblance between the sacred mysteries of the Cre- 
tans and Eleusinians. 

This institution continued in high reputation to* 
the age of St Jerome, as appears from the following 
passage : Hierophantse quoque Atheniensium legant 

usque hodie cicutie sorbitione castrari.” The em- 
peror Yalentinianus intended to have supressed them ; 
hut Zozinius * informs us,, that he was diverted from * Adverts 
his design by the proconsul of Greece. At length 
Theodosius the elder, by an imperial edict, 
the celebration of these as well as of all the other sa- 
era of Paganism.. These mysteries, instituted in the peroiTheo- 
reign of Erechtheus, maintained their ground to thedosiuf, 
period just mentioned, that is, near 2000 years; dur- 
ing which space, the celebration of them never had 
been interrupted but once. When Alexander the 
Great massacred the Thebans and razeed their city, 
the Athenians were so much affected with this melan- 
choly event, that they neglected the celebi*ation of that 
festival. ^ g. 

There were almost numberless other mysterious in- Other 
Btitutions among the ancient Pagans, of which these steriei a- 
sketched above were the most celebrated. The 8a-^“8*he 
mothracian mysteries, instituted in honour of the Car 
biri, w«re likewise of considerable celebrity, and were ty. 
supposed to confer much the same blessings with the 
Eleusinian, but were not of equal celebrity. The 
Cabiri were Phoenician and likewise Egyptian + 
ties. The learned Bochart has explained their orl- niAon and 
gin, number, names, and some part of their worship. H€rodo$u$i 
The Orphic mysteries were likewise famous among 
the Thracians. Orpheus learned them in Egypt, and 
they were nearly the same with the sacra Paeebanalia 
of the Greeks. There were likewise the , mysteries 
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of Jupiter IJaeus in great request among the Cretans, 
those of the Magna Mater or Cybele, celebrated in 
Phrygia. To enumerate and detail all these would 
require a complete volume. We hope our readers 
will be fully satisfied with the specimen exhibited above. 
We are convinced many things have been omitted which 



might have been inserted, bnt we hare collected die 
most curious and the most important. — Every one of 
the positions might have been authenticated by quota- 
tions from authors of the most undoubted credibility, 
but that process , would have swelled the article beyond 
all proportion. 



M Y S 

Mystical, MYSTICAL, something mysterious or allegorical. 

Mystica. Some of the commentators on the sacred writings, bc- 
’ sides a literal find also a mystical meaning. The sense 
of Scripture, say they, is either that immediately sig- 
nified by the words and expressions in the common use 
' of language ; or it is mediate, sublime, typical, and 
’ ttiystical. Tlie literal sense they again divide into pro- 
]ier literal, which is contained in the Words taken 
simply and properly; and metaphorical literal, where 
the words are to be taken in a figurative and meta- 
phorical sense. The mystical sense of scripture they 
divide into three kinds ; the first corresponding to 
faith, and called alkgorital; the second to hope, 
called anagogical ; and the third to charity, called the 
iropological sense. And sometimes they take the same 
word in Scripture in all the four senses ; thus the word 
Jerusalem literally signifies the capital of Judea : al- 
legorically, the church militant : iropological ly, a be- 
liever : and anagogically, heaven. * So, that passage in 
Genesis,/?/ there he light y and there was light j literally 
signifies corporeal light ; by an allegory, the Messiah ; 
in the Iropological sense, grace ; and anagogically^ 
beatitude, or the light of glory. 

MYSTICS, mystici^ a kind of religions sect, distin- 

f tiished by their professing pure, sublime, and perfect 
evotion, with an entire disinterested love of God, free 
from all selfish considerations. 

The mystics, to excuse their fanatic ecstasies and 
amorous extravagancies, allege that passage of St 
Paul, The Spirit prays in us by sighs and groans that 
are unutterable. Now, if the spirit, say they, pray in 
us, we must resign ourselves to its motions, and be 
swayed and guided by its impulse, by remaining in a 
state of mere inaction. 

Passive contemplation is that state of perfection to 
which the mystics all aspire. 

Tlie authors of this mystic science which, sprung 
tip towards the close of the third century, are not 
known; but the principles from which it was formed 
are manifest. Its first promoters proceeded from the 
known doctrine of the Platonic school, which was al- 
so adopted by Origen and his disciples, that the di- 
vine nature was infused through all human souls, "of 
that the faculty of reason, from which proceed the 
health and vigour of the mind, was an emanation from 
God into the human soul, and comprehended in it the 
principles and elements of all truth, human and divine. 
They denied that men could by labour or studv excite 
' this celestial flame in their breasts ; and therefore they 
disapproved highly of the attempts of those, who by 
definitions, abstract theorems, and profound snecula- 
tions, endeavoured to form distinct notions of truth, 
and to discover its hidden nature. On the contrary, 
they niainfiiined that silence, tranquillity, repose, and 
solitude, accompanied with such acts as might tend to 
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extennate and exhaust the body, were the means bj 
which the hidden and internal word was excited to ^ 
produce its latent virtues, and to instruct men in tbe 
knowledge of divine things. For thus they reasoned; 
those who behold with a noble contempt all human af- 
fairs, who turn away their eyes from terrestrial vani- 
ties, and shut all the avenues of the outward senses 
against the contagious influences of a material world, 
must necessarily return to God, when the spirit is thus 
disengaged from the impediments that prevented that 
happy 4mion« And in this blessed firame they not on* 
ly enjoy inexpressible raptures from their communion 
with the Supreme Being, but also are invested with 
the inestimable privilege of contemplating truth undis- 
guised and uncorrnpted in its native purity, while otbeit 
behold it in a vitiated and delusive form. 

The number of the mystics increased in the foarth 
century, under the influence of the Grecian fanatic, 
who gave himself out for Dionysius the Areopagite, 
disciple of St Paul, and probably lived about this pe- 
riod; and by pretending to higher degrees* of perfec- 
tion than other Christians, and practising greater au- 
sterity, their cause gained ground, especially in the 
eastern provinces, in the fifUi century. A copy of the 
pretended works of Dionysius was sent by Baibas tt 
Lewis the Meek, in the year 824, which kindled the 
holy flame of mysticism in the western provinces, and 
filled the Latins with the most enthusiastic admiratioa 
of this new religion. 

In the twelfth century, these mystics took the lead 
in their method of expounding Scripture; and by 
searching for masteries and hidden meaning in the 
plainest expressions, forced the word of Ged into a 
conformity with their visionary doctrinea, their enthu- 
siastic feelings, and the system of discipline which they 
had drawn from the excursions of their irregular fan- 
cies. In the thirteenth century, they were the rooat 
formidable antagonists of the schoolmen ; and towards 
the close of the fourteenth, many of them resided and 
propagated their tenets almost in every part of Enropc. 
They had, in the fifteenth century, many persons of 
distinguished merit in their number : and in the six- 
teenth century, previous to the Keformatioii, if any 
sparks of real piety subsisted under the despotic esi- 
pire of superstition, they were only to be fonnd aoMHig 
the mystics. 

The principles of this sect were adopted by those 
called ^uietists in the seventeenth century, and, under 
different modifications, by the Quakers and Methodists. 

MYSTRUM, a liquid measure among the ancienia, 
containing the fourth part of the cyatbos, and weigh- 
ing two drachms and a half of oil, or two dnchins 
two scruples of water or, wine. It nearly answers to 
our spoonful. 

MYTELENE. See Mettucke. 

MYTHOLOGY. 
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UnitioiL A term compounded of two Greek words, and in its 
original import it signifies any kind of fabulous doc* 
trine : In its more appropriated sense, it means those 
fabulous details concerning the objects of worship which 
were invented and propagated by men who lived in the 
early ages of the world, and by them transmitted to 
succeeding generations, either by written records or by 
oral tradition. 

As the theology and mythology of the ancients are 
almost inseparably connected, it will be impossible for 
08 to develope the latter, without often introducing 
some observations relating to the former. We must 
therefore entreat the indulgence of our readers, if up- 
on many occasions we would hazard a few strictures ou 
the names, characters, adventures, and functions of such 
Pagan divinities as may have furnished materials for 
those fabulous narrations which the nature of the sub- 
2 ject may lead us to discuss. 

a of With respect to fable^ it may be observed in gene- 
ral, that it is a creature of the human imagination, 
and derives its birth from that love of the marvdiom 
which is in a manner congenial to the soul of man.— - 
The appearances of nature which every day occur, ob- 
jects, actions, and events, which succeed each other 
by a kind of routine, are too familiar, too obvious, and ‘ 
uuioteresting, either to gratify curiosity or to excite 
admiration. On the other hand, when the most com- 
mon phenomena in nature or life are new-modelled by 
the plastic power of a warm imagination \ when they 
are diversified, compounded, embellished *, or even ar- 
ranged and moulded into forms which seldom or per- 
haps never occur in the ordinary course of things 
novelty generates ada.iration, a passion always attended 
with delightful sensations. Here then we imagine we 
have discovered the very source of Jution and 
They originated from that powerful propensity in our 
nature towards the ttew and animated by the 

delight with which the contem|dation of them is ge- . 
nerally attended. 

Many circumstances contributed to extend and esta- 
blish the empire of fable. The legislator laid hold on 
this bias of human nature, and of course employed 
fable and fiction as the most effectual means to civilize 
a rude, unpolished world. The philosopher, the tbeo- 
logist, the poet, the musician, each in his turn, made 
use of this vehicle to convey his maxims and instruc- 
tions to the savage tribes. They knew that truths sim- 
ple and unadorned, is not possessed of charms power- 
ful enough to captivate the heart of man in his present 
corrupt and degenerate stale. This consideration, which 
did indeed result from the character of tbeii audience, 
naturally led them to employ fiction and allegory. From 
this was derived the allegorical taste of the ancients, 
and especially of the primary sages of the east. 

Though almost every nation on the face of the globe, 
however remote from the centre of population, how- 
( savage and averse from cultivation, has fabricated 
tai and adcipted its own system of mythology ; the O- 
however, have distinguished themselves in a 
3 



peculiar manner, by the boldness, the inconsistency, 
and the extravagance of their mythology. The genial 
warmth of those happy climes, the fertility of the soil, 
which afforded every necessary, every conveniency, 
and often every luxury of life, without depressing their 
spirits by laborious exertions \ the face of nature per- 
petually blooming around them, the skies smiling with 
uninterrupted serenity \ all coutributed to inspire the 
Orientals with a glow of fancy and a vigour of ima- 
gination rarely to be met with in less happy regions. , 

Hence every object was swelled beyond its natural di- 
mensions. ^jothing was great or little in moderatioui 
but every sentiment was heightened with incredible hy^ 
perbole. The magnificent, the sublime, the vast, the 
enormous, the marvellous, first sprung up, and were 
brought to maturity, in those native regions of fable 
and fairy land. As nature, in the ordinary course of 
her operations, exhibited neither objects nor effects 
adequate to the extent of their romantic imaginations, 
they naturally deviated iuto the fields of fiction and fa- 
ble. Of consequence, the custom of detailing fabuloua 
adventures originated in the east, and was from thence 
transplanted into the western countries. 

As the allegorical taste of the eastern nations bad , 
sprung from their propensity to fable, and as that pro- 
pensity bad in its turn originated from the love of the 
marvellous ; so did allegory in process of time contribute 
its influence towards multiplying fables and fiction al- 
most in inhniium. The latent import of the allegorical 
doctrines being in a few ages lust and obliteiated,.wbat 
was originally a moral or theological tenet, assumed the- 
air and habit of a personal adventure. ^ 

The propensity towards personification, almost uni- Propeonty 
versal among the orientals, was another fruitful source to personi- 
of fable and allegory. That the people of the east » 

were strongly inclined to. ^rsooify inanimate objects 
and abstract ideas, we imagine will be readily granted, thplogy. 
when it is considered, that in the formation of language . 
they have generally annexed the afiection of sex to 
those objects. Hence the distinction of grammatical 
genders, which is known to have originated in the . 
eastern parts of the world. The practice of personify- 
ing virtues, vices, religions and moral affections, was 
necessary to suppoit that allegorical style which univer- 
sally prevailed in those countries. This mode of wntr 
ing was in high reputation even in Europe some cen- . 
turies ago \ and to it we are indebted for some of the 
most noble poetical compositions now extant in our own 
language. Those productions, however, are but faint . 
imitations of the original mode of writing still current 
among the eastern nations. The Europeans derived 
this species of composition from the Moorish inhabitants , 
of Spain, who imported it from Arabia, their original . 
country. 

The general use of hieroglyphics in the east, mustxhe tftecU 
have cootribiited largely towards extending the em- of hicrogly- 
pire of mythology. As the import of the figuiesPhic un- 
employed in this method of delineating the signs 
ideu was in a great measnre arbitrary, mistakes must 

have . 
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have been frequently committed In ascertaining the 
notions which they were at the first intended to re^ 
present. When the developement of these arbitrary 
signs happened to be attended with uncommon diifi* 
colty, the expounders were obliged to have recourse 
to conjecture. Those conjectural expositions were for 
the most part tinctured with that bias towards the 
marvellous which universally prevailed among the pri- 
mitive men. This we hnd is the case even at this 
day, when modems attempt to develope the purport 
of emblematical hgures, preserved on ancient medals, 
entaglions, &c. 

The wise men of the east deliglitcd in obscure enig- 
matical sentences. They seem to have disdained every 
sentiment obvious to vulgar apprehension. The words 
of tbe wise, and their dark sayings, often occur in the 
most ancient records both sacred and profane. The 
sa^s of antiquity used to vie with each other for the 
prize of superior wisdom, by propounding riddles, 
and dark and mysterious questions, as subjects of in- 
vestigittion. The contest between Solomon and Hi- 
ram, and that between Amasis king of Egypt and 
Polycratcs tyrant of Samos, are universally known.-— 
As the import of those enigmatical propositions was 
often absolutely lost, in ages when the art of writing 
was little known, and still less practised, nothing re- 
mained but fancy and conjecture, which always verged 
towards the regions of fable. This then, we think, 
^ was another source of mythology. 

Mythology The Pagan priests, especially in Egypt, were pro- 
bably the first who reduced mythology to a kind of 
•yttemin *7*1®*”* Th® sacerdotal tribe, among that people, 
were the grand depositories of learning as well as of 
religion. That order of men monopolized all the 
arts and sciences. They seem to have formed a con- 
spiracy among themselves, to preclude the laity from 
all the avenues of intellectual improvement. This 
plan was adopted with a view to keep the laity in sub- 
jection, and to enhance their own importance. To 
accomplish this end, they contrived to perform all the 
ministrations of their religion in an unknown tongue, 
and to cover them with a thick veil ol* fable and alle- 
gory. Tbe language of Ethiopia became their sacred 
dialect, and hieroglyphics their sacred character.— 
Egypt, of course^ became a kind of fairy land, where 
-all was jugglery, magic, and enchantment. The ini- 
tiated alone were admitted to the knowledge of the 
occult mystical exhibitions, which, in their hands, con- 
stituted tbe essence of their religion. From these the 
vulgar and profane were prohibited by the most rigo- 
rous penalties (see Mysteries). Tbe Egyptians, and 
indeed all the ancients without exception, deemed the 
mysteries of religion too sacred and solemn to be com- 
municated to the herd of mankind, naked and unreserv- 
-ed ; a mode by which they imagined those sacred and 
sublime oracles would have been defiled and degrad- 
ed. “ Procul, 6 procul este profani — Odi profanum 
yulgus ct arceo.” Egypt was the land uf graven 
images ; allegory and mythology were the veil which 
concealed religion from the eyes of tbe vulgar ; fable 
7 the groundwork of that impenetrable covering. 

earliest and most unpolished stage of society 
iht cannot suppose fable to have existed among men. 

mythology Fables are always tale;t of other times^ but at this period 
bad no ex- other times did not reach far enough backward to af- 
\ istence. , a 



ford those fruits of the imagination sufficient time ts 
arrive at maturity. Fable requires a considerahle space 
of time to acquire credibility, and to rise into repu- 
tation. Accordingly, we find that both tbe Chinese 
and Egyptians, tbe two roost ancient nations whose 
annals have reached our times, were altogether unac- 
quainted with fabulous details in tlic most early sml 
least improved periods of their respective monarchies. 

It has been shown almost to a demonstration, by a va- 
riety of learned men, that both tbe one and the other 
people, during some centuries after the general de- 
luge, retained and practised the primitive Noachic re- 
ligion, in which fable and fancy could find no places 
all was genuine unsophisticated truth. 

As soon as the authentic tradition concerning the 
origin of the universe was either in a good measure 
lost, or at least adulterated by the invention of men, 
fable and fiction began to prevail. The Egyptian < 
Thoth or Thyoth, or Mercury Trismegistus, and 
chus the Phcenician, undertook to account for tbe for-*^*^ 
mat ion and arrangement of the universe, upon 
ciples purely mechanical. Here fable began lo usurpjg^ 
the place of genuine historical truth. Accordingly, uik 
we find that all the historians of antiquity, who Itave 
undertaken to give a general detail of the affairs of 
the world, have ushered in their narration with a fabu- 
lous cosmogony. Here imagination ranged unconfined 
over the boundless extent of the primary chaos. To be 
convinced of the truth of this assertion, wt need only 
look into Sanchoniathon^s Cosmogony, Euseb. Prwp. 
Evaog. 1. I. sub init. and Diodorus Sic. 1. i. From 
this we suppose it will follow, that the first race of 
fables owed tlieir birth to the erroneous opinions of 
tbe formation of tbe universe. 

Having now endeavoured to point out the origin of 
mythology, or fabulous traditions, we shall proceed te 
lay before our readers a brief detail of the mythology 
of the most respectable nations of antiquity, following 
the natural order of their situation. ^ 

The Chinese, if any credit be due to their own an-Cto 
nals, or to the missionaries of the church of Rome, wbo®7*-^ 
pretend to have copied from them, were the first f the' 
nations^ Their fabulous records reach upwards many 
myriads of years before the Mosaic era of the creation. 

The events during that period of time, if any had 
been recorded, must have been fabulous as the period 
itself. These, however, are buried in eternal oblivion. 

The missionaries, who are the only sources of oar infor- 
mation with relation lo the earliest periods of the Chinese 
history, represent those people as having retained the 
religion of Noah many ^^enturies after the foundatioo 
of their empire. Upon this supposition, their cosmo- 
gony most have been sound and gcHuine, witboot the 
least tincture of those fabulous ingredients which have 
both disguised and disgraced tbe cosnffogonies of most 
other nations. u 

According to tbe most authentic 4 iccounts, FoArEirti* 
or Foki laid the foundation of that empire aboirtiaij^ 
4000 years ago. This emperor, according to tbe Chi-** 
nese, was conceived in a miraculous manner. His foo- 
ther, say they, one day as she was walking in a desert 
place, was surrounded by a rainbow*, and, being int- 
pregnated by this meteor, was in due time delivered 
of that celebrated legislator. This personage, like the 
Atheuian Cecrops» was half a man and half a terpenU 
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Hls intellectual powers were truly hyperbolical. In 
one day he discovered 50 different species of poisonous 
herbs. He taught his countiymen the whole art of 
agriculture in the space of a very few years. He in- 
structed them how to sow Eve different sorts of grain. 
He invented boatSyiand nets for Eshing, the art of fabri- 
cating porcelain, the management of silk worms, the 
manufacturing of silk, &c. In a word, that wonder- 
ful personage was inspired by Heaven with knowledge, 
which qualified him for composing that incomparable 
body of laws which are even at this day the wonder of 
the world. Our readers will admit, that this whole 
detail is fabulous and chimerical. Tlie most learned 
part of them will readily observe, that the Chinese in 
ascribing the invention of all the useful arts to their 
Fohi, are perfectly ^reed with almost all the other na- 
tions of antiquity. The Indians ascribe eveiy inven- 
tion to Budha^ or Vishnou^ or Foe; the Persians to Zer^ 
dushty or Zoroaster ; the Chaldeans to their man of the 
sea, whom they call Oannes; the Egyptians to Thoth 
or Thyoth; the Phoenicians to Melicerta; the Greeks 
to the family of the Titans; and the Scandinavians to 
' Odirty &c. 

™ About 551 years before the Christian era, appeared 
the famous Chinese philosopher Con-fu-tse or Confucius, 
Concerning the birth of this prince of philosophers, the 
Chinese have prdpagated the following legendary tale. 
His motlier, walking In a solitary place, was impregnated 
by the vivifying influence of the heavens. The babe, 
thus produced, spake and reasoned as soon as it was 
born. Confucius, however, wrought no miracles, per- 
formed DO romantic exploits, but lived an anstere ascetic 
life, taught and inculcated the doctrines of pure morSi- 
lity, and died, remarkable only for superior vrisdom, re- 
ligious, moral, and political. 

About the year of Christ 601, flourished the scc- 
^ tary Lao-kiun, His mother carried him 30 years in 
her womb, and was at last delivered of him under a 
plum-tree. This philosopher w'as the Epicurus of 
the Chinese. His disciples, who were denominated 
Fao-sscy i. e. heavenly doctors, were the first who cor- 
rupted the religion of the Chinese. They were ad- 
dicted to magic, and introduced the worship of good 
and bad demons. Their doctrine was embraced by a 
long succession of emperors. One of these princes, 
called You-tiy had been deprived by death of a fa- 
vourite mistress, whom he loved with the most extra- 
vagant passion. The emperor, by the magical skill of 
one of these doctors, obtained an interview with his 
deceased mistress, a circumstance which rivetted the 
whole order in the affection and esteem of the deluded 
prince. Here our readers will observe the exact coun- 
terpart of the fable of Eurydice, so famous in the my- 
thology of the Greeks and Romans. Tliat such a sys- 
tem of religions principles most have abounded with 
mythological adventures is highly probable ^ but as the 
missionaries, to whom we are chiefly indebted for our 
iofocmation relating to the religion of the Chinese, 

, have not taken the pains to record them, we find it 
' impossible to gratify the ciuiosity of ocv readers on 
' that head. 

The worship of the idol Fo, or Foe, was trans- 
planted from India into China about the 56th year of 
the Christian eia, upon the following occasion. One 
of the doctors of the Fao-sse h;id promised a priace of 
VoL. Xiy. Part. IE t 



the family of TchoU, and brother of the emperor 
Ming-ti, to make him enter into communion with the 
spirits. At his solicitation an ambassador was despatch- 
ed into India, in order to inquire where the true reli- 
gion was to be found. There had been a tradition, 
say the missionaries, ever since the age of Confucius, 
that the true religion was to be found in the west— 

The ambassador stopt short in India \ and finding that 
the god Foe was in high reputation in that country, 
he collected several images of that deity painted on 
chintz, and with it 42 chapters of the canonical books 
of the Hindoos, which, together with the images, he 
laid 00 a white elephant, and transported into bis na- 
tive country. At the same time he imported from the 
same quarter the doctrine of the transmigratioD of 
souls, which is firmly believed in China to this day. 

The doctrine and worship of Foe, thus introduced, 
made a most rapid progress all over China, Japan, 

Siam, &c. The priests of Foe are called amon^ the 
Siamese Talapoins; by the Tartars, Lamas; by the 
Chinese, Ha^chang; and by the people of Japan, Bon^ 
jes. By this last appellation they are generally known 
in Europe. 

An infinitude of fables was invented and propagated The 
by the disciples of Foe, concerning the life and adven-*l“PP®"®^ 
tures of their master. If the earlier ages of ihe Chi- 
nese history are barren of mythological incidents, 
later periods, after the introduction of the worship 
Foe, furnish an inexhaustible store of miracles, mon- 
sters, fables, intrigue, exploits, and^adveotures, of the 
most villanous complexion. Indeed, mast of them arc 
so absurd, so ridiculous, and at the same time so impious 
and profane, that wa are convinced our readers will easi- 
ly' dispense with a detail from which they could reap 
neither entertainment nor instruction. Such as may find 
themselves disposed to rake into this abominable puddle, 
we must refer to the reverend fathers Du Halde, Cou- 
plet, Amiot, Kircher, and other members of the propa- 
ganda, in whose writings they will find wherewithal to 
satisfy, and even to surfeit, their appetite. 

The Hindoos, like the other nations of the east^ for Hindoo mfu 
a long time retained the worship of true God. A^ thplogy. 
length, however, idolatry broke in, and, like an im- 
petuous torrent, overwhelmed the country. First of 
all, the^nuine history of the origin of the universe 
was either utterly lost, or disguised under a variety of 
fictions and allegories. We are told that Brimhay the 
supreme divinity of the Hindoos, after three several 
efforts, at last succeeded in creating four persons, whom 
he appointed to rule over all the inferior creatures.— 
Afterwards Brimha joined his eflScient power with BE 
shon and Rulder^ and by their united exertions they 
produced ten men, whose general appellation is Mu^ 
nieSy that is, the inspired. The same being, accord- 
ing to another mythology, produced four other per- ^ 
sons, as imi^inary as the former ) one from his breast, 
one from his back, one from his lip, and one from his 
heart. These children were denopiinated Bangs; the 
import of which word we cannot pretend to deter., 
mine. According to another tradition, Brimha pro- 
duced the Braroins from his mouth, to pray, to read|, 
to instruct ; the Cbiltern from his arms^ to draw the 
bow, to fight, to govern 5 the Bice from bis belly or 
thighs, to nourish, to provide the necessaries of life by 
agriculture and commerce ^ the Soder fix)m bis feet, foj 
4 $ subjection. 
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subjection, to serve, to labonr, to travel. The reader 
will see at once, in these allegorical persons, the four 
casts or septs into which the Hindoo nations have, time 
immemorial, been divided. These arc some of their 
most celebrated mythological traditions with relation to 
the ori^n of the universe. 

The Hindoos have likewise some mythological opi- 
nions which seem to relate to the general deluge. They 
tell us, that desiring the preservation of heras and of 
brahmans, of genii and of virtuous men, of vedas of 
law, and of precious things, the Lord of the universe 
assumes many bodily shapes ; but though he pervades, 
like the air, a variety of bein^, jet be is himself 
unvaried, since he has no quality m‘ him subject to 
change. At tlie close of the last caipa^ there was a 
general destruction, occasioned bj the sleep of Brah- 
me, whence his creatures in different worlds were 
drowned in a vast ocean. Brahme being inclined to 
slumber after' a lapse of so many ages, the strong de- 
mon Hyagri-va^ came near him, and stole the vedas 
which had flowed from his lips. When Heri^ the pre- 
server of the universe, discovered this deed of the 
prince of Datnavas^ he took the shape of a minute fish 
called Sap-han\ After various transformations, and an 
enormous increase of site in each of them, the Lord of 
the universe loving the righteous man (a), who had 
still adhered to him under all these various shapes, and 
intending to preserve him from the sea of destruction 
caused by the depravity of the age, thus told him how 
he was to act : ** In seven days from the present time, 
O thou tamer of enemies ! the three worlds will be 
plunged in an ocean of death j but In the midst of the 
destroying waves a large vessel sent by me for thy use 
shall stand before thee.'^ The remaining part of the 
mythology so nearly resembles the Mosaic history of 
Noah and the general deluge, that the former may be 
a strong confirmation of the troth of the latter. To 
•dry up the waters of the deluge, the power of the 
Deity descends in the form of a Aoar, the symbol of 
strength, to draw up and support on his tusks the 
whole earth, Hduch had been sunk beneath the ocean. 
Aga in. The same jAhser is represented as a tortoise sua- 
taming the globe, which had been convulsed by the 
violent assaults of demons, while the gods charmed the 
sea with the mountain Mandar^ and forced it to dis- 
gorge the sacred things and animals, together with the 
water of life which it bad swallowed. . All these stories, 
we think, relate to the same event, shadowed by a mo- 
ral, a metaphysical, and an astronomical alle^ry ; and 
all three seem connected with the bierogl^^bical sculp- 
tures of the old Egyptians. 

The Hindoos divide the duration of the world into 
four yugs or jugs^ oxjog;uss^ each consisting of a prodi- 
gious number years. In each of those periods, the 
age and stature of the human race have been gradually 
diminished ^ and in each of them mankind has gradual- 
ly declined in virtue and piety, as well as in age and 
stature. The present period they call the ColUt^ i. e. 
the corrupt jogue, which they say is to last 400,000 
years, of which near 5000 years are already pasU In the 



last part of the preceding jogue, which they call the Am 
paesr^ the age of man was contracted into looo years, as 
in the present it is coi^ned to 100. From this propor- 
tional diminution of the length of the boman life, oor 
readers will probably infer, that die two last jogues bear 
a pretW near resemblance to the Mosaic biitory of the 
age 01 the antediluvian and postdiluvian patnaichs; 
and that the two first are imaginary periods prm to 
the creation of the world, tike those of the Chinese, 
Chaldeans, and Egyptians. 

According to die mythology of the Hindoos, dKTkwrii 
system of the world is subject to various dissoludons*^^ 
and resuscitations. At the conckision of the 
jogue, say they, a grand revolution will take place, 
when the solar system will be consumed by fire, andtuim 
all the elements reduced to their original constitoeiit 
atoms. Upon the back of these revolutions, Brimha, 
the supreme deity of the Hindoos, is scanetimes repie- 
sented as a new bom infant, with his toe in his mootb, 
floating on a camala or water flower, sometimes onlj 
on a leaf of that plant, on the surface of the vast abyw. 

At other times he is figured as coming forth 01 a 
winding shell ; and again as blowing np the mandme 
foam with a pipe at bis mouth. Some of these emble- 
matical figures and attitudes, our learned readers uili 
probably observe, nearly resemble those of the ancient 
E^ptians. 

But the vulgar reKgion of the ancient Hindoos wti 
of a very different complexion, and opens a large firid 
of mythological adventures. We have observed abore, 
that the Fo dr Foe of the Chinese Was impoAed frosi 
India \ and now we shall a brief detail of the mv- rf 
thological origin of that divinity. We have no certmiiaikti. 
account of the birth-place of this imaginary deify^ 

His followers relate, that be was bom in one of the^^ 
kingdoms of India near the line, and that his father 
was one of that country. His mother brought hiii 
into the world by the left aide, and expired soon after 
her delivery. At the time of bet conception, she 
dreamed that she bad swallowed a white elephant ; a 
circumstance which is supposed to have given birth to 
the veneration which the kings of India have ahrap 
shown for a white animal of that species. As soon as 
he was bom, ho had strength enough to stand erect with- 
out assistance. He walked abroad at seven, and, point- 
ing with one hand to the heavens, and with the other 
to the earth, he cried out, ** In the heavens, and on 
the earth, there is no one but me who deservrs to be 
honoured.^* At the age of 30, he felt himadf all on 
a sudden filled with the divinity ^ and now be was me- 
tamorphosed into Fo or Pagod, according to the ex- 
pression of the Hindoos. He had no sooner declared 
himself a divinity, than he thought of propagating hb 
doctrine, and proving his divine mission by miracles. 

The number of bis disciples was immense } and they sooa 
spread bis dogmas over all India, and even to the high- 
er extremities of Asia. a 

' One of the principal doctrines which Fo and hbDaaiw 
disciples propagated^ was the metempsychosu or 
migration of souls. This doctiinoi some imagine, 



(a) He was Sovereign of the worldl His name was Mana^ or Statgavrata^ his patronymic name was 
vatoj or Child of the Sun. 
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^ven CiSft to Uie niliUitu 4 e of idols nverenccd in every Grose's Vopige to the East Indies, Asialic Besearclies, 
cQiiotry where the worship of Fo is estaUislied. Qua- * vol. i. and lu 
drojiods, birds, reptiles, and the vilest animals, had 'JThe mythology of the Persians is, if possible, still Persian 
teoiples awted for them > because, say they^ the soul more extravagant than that of the Hindoos. It sup- >>'>^bology. 
of t^ godi ia his numerous transmigrations, may have poses the world to have been repeatedly destroyed, and 
at oae tiiue or oth^r inhabited their bodies. repeopled by creatures of different formation, who 

Both tb^ doctrine of transmigration and of the w'^re successively annihilated or banished for their dis- 
woisbip of animals seems, however, to have been im- obedience to the supreme Being. The monstrous 
ported from Egypt into India. If the intercourse be- grifflu Sinergh tells the hero Caherman that she had 
t\veeo these two countries was begun at so early a pe- already lived to see the earth seven times filied with 
riod as some very late writers have endeavoured to ci*eatures, and seven times a perfect void : that be- 
prove, such a supppsition is by no means improbable, fore the creation of Adam, this globe was inhabited st 
The doctrine of the transmigration of souls was ear- by a race of beings called Peri and Dives^ whose eba- 
ly established among the Egyptians. It was, indeed, racters formed a perfect contrast. The Peri are de- 

tbe only idea they formed of the soul's immortality, scribed as beautiful and benevolent ^ the Dives as de- 

Tbe worship of aoimaU among them seems to have formed, malevolent, and mischievous, differing fium 

been still more ancient. If such an interconrse did ac- infernal demons only in this, that they are not as ^et 

tually exist, we mny naturally suppose that colonies of confined to tbe pit of bell. They arc for ever ranging 

Bgyptinn fwlests found their way into Inclia, as they over the world, to scatter discord and misery among 

did afterwards into Asia Minor, Italy, and Greece, the sons of men. The Peri nearly resemble the fairies 

That colonies of Egyptians did actually penetrate |in- of Europe : and perhaps the Dives gave birth to the 

to that country, and settle there, many centuries be- giants and magicians of tbe middle ages. Tbe Peri 

fore the Nativity, is a fact that cannot be called iiv and Dives warn incessant wars *, and when the Dives 

question, for reasons which the bounds prescribed us make any of the Peri prisoners, they shut them up in 

in this article will not allow us to enumerate. We iron cages, and bang them on the highest trees, to 

shall only observe, that from the hieroglyphical repre- expo^ them to public ^iew, and to the fnry of every 

sentatioDS of the Egyptian deities seem, to have oiigi- chilling blast. 

noted those mpnstrous idols which from time immemo- When the Peri are in danger of being overpowered 
rial have been worshipped in India, China, Japan, by their foes, they solicit tbe assistance of some mor- 

Siam, andiewen in the remotest parts of Asiatic IW- ta) hero ^ which produces a series of mythological ad- 

tary. ventures highly ornamental to tbe strains of the Per- 

Foe, is often called. or Budda^ and sometimes sian bards, and which, at tbe same time, furnishes an 

yisknou.i p^haps, indeed, he may be distinguished by inexhaustible fund of the most diversified machinery, 
many other nafneny according to the variety of dialects One of the most celebrated adventurers in the my- 
of tbo^ different nations among wliich his worship was thology of Persia is Tahmuras^ one of their most an- 
estahiisbod. An. inffnitude of fables was propagated cient monarchs. This prince performs a variety of ex- 
by<hia discifiiles concerning him after his death. They ploits, while he endeavours to recover the fairy Mer- 

pmteoded that their master was still alive \ that he had jan. He attacks the Dive Demrush in his own cave \ 

been already horn 8000 times, and that be had succes- where having vanquished the giant or demon, he finds 

sively,a|y»ea|ied. under tbe figure of an. ape, a. lion, a vast piles of hoarded wealth ; Uiese he carries off' with 

drs^n, an elephant, a boar, &c. These were called the fair captive. The battles, labours, and adventures 
the incarnataoDS ofVJsbnou. At length he was con- of Bostan, another Persian worthy, wlio lived many 

founded with the, supreme God j and all the titles, at- uges after the former, are celebrated by the Persian 

tributes, op^rgUons, ]^rfections, and. ensi^na ,of the bards with the same extravagance of hyperbole with 
Most High weyre ascribed to him. Sometimes lie is which the labours of Hercules have been sung by the 
called Amida« and . represented with the head of a dog, poets of Greece and Rome. 23 

aod worsbippod. as the guardian of mankind. He some- adventures of the Persian heroes breathe all ^be . 

tiioes appears as a< princely personage, issttiog freiB tbe the wildness of achievement recorded of the knights 
mouth ofafish» At other times, he, wears a lunette on of Gothic romance. The doctrine of enchantments, nnd ro^ 
bishead^in which are seen cities, mountains, towers, transformations. Sec. exhibited in both, is a characte- mance. 
tireSf in short, idl that tbe^ world , contains* These ristic symptom of one common original. Pei*sia is the 
traeaformatioBS are evidqatly., the children of allego- genuine classic ground of eastern mythology, and the 
rical or hieroglyphical emblems^ and form an exact source of the ideas of chivalry and romance *, from which 
coanterpart , to th^. symbolical worship of the Egjp- they were propagated to the regions of Scandinavia, 
tiaas- and indeed to tbe remotest corners of Europe towards 

The .enormous mass of mythological traditions which the west, 
have io a.rmaDoer deluged the vast continent of India, Perhaps our readers may he of our opinion, when we 
would fill many. volumes: We have selected the pre- off'er it as a conjecture, that the tales of the war of the. 
ceding articles as a speotman only, by which our read- Peri and Dives originated from a vague tradition con- 
era may be qualified to judge of tbe rest. If they . find ' cerninir good and bad angels : nor i^ it, in our opinion, 
tbenselves disposed to indulge their curiosity at greater improbaHe, that the fable of the wars between tbe gods 
length, we must remit them to Thevenot’s and Hamil- and giants, so famous in the mythology of Greece and 
ton’s Travels, to Mons. Anquetil in his Zond A vesta, Italy, was imported into the former of these countries 
Halhed’s Introduction to his Translation of the Code from the same quarter. For a more particular account 
of Gentoo Laws, Col. Dow!s History of Hindoatani of the Persian mythology, our i^eaders may consult Dr 

4 £ a Hyde 
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Hyde Hclig. ret. Pers. Medor. &c. D’Herbelot’s BILK 
Orient, and Mr Ricbardson^s introduction to his Persian 
^ and Arabic Dictionary. 

Chaldean The ni^hology of the Chaldeans, like that of the 

B)tbulog7. other nations of the east, commences at a period my- 
riads of years prior to the era of the Mosaic creation. 
Their cosmogony, exhibited by Berosus, who was a 
priest of Belus, and deeply versed in the antiquities of 
his country, is a piece of mythology of the most extra- 
vagant nature. It has been copied by Eusebius (Chron. 
lib. i. p. 5.) *, it is likewise to be found in Syncellus, 
copied from Alexander Polyhistor. According to this 
historian, there were at Babylon written records pre- 
served with the greatest care, comprehending a period 
of fifteen myriads of years. Those writings likewise 
contained a history of the heavens and the sea, of the 
earth, and of the origin of mankind. In the begin- 
ning (says Berosus, copying from Oannes, of whom W’e 
sbaJI give a brief account below) there was nothing but 
darkness and an abyss of water, wherein resided most 
hideous beings produced from a twofold principle. Men 
appeared with two wings j some with two and some 
with four faces. They had one body, but two heads j 
the one of a man, the other of a woman. Other hu- 
man figures were to be seen, furnished with the legs 
and horns of goats. Some had the feet of horses be- 
hind, but before were fashioned like men, resembling 
hippocentaurs.” The remaining part of this mythology 
is much of the same complexion; indeed so extravagant, 
that we imagine our readers will readily enough dis- 
pense with our translating the sequel. Of all these 
(says the author) w*ere preserved delineations in the 
temple of Belus at Babylon. The person who was sup- 
posed to preside over them was called Omorea, This 
word, in the Chaldean language, is Thaiaih^ which 
the Greeks call but it more properly imports 

the moon. Matters being in this situation, their god 
(sayd Eusebius), the god (says Syncellus) came and cut 
the woman asunder; and out of one half of her be form- 
ed the earth, and out of the other he made the heavens ; 
and, at the same time, be destroyed the monsters of the 
abyss.^ This whole mythology is an allegorical history 
copied from hieroglyphical representations, the real pur- 
port of which could not be decyphered by the author. 
Such, in general, were the consequences of the hiero- 
glyphical style of writing. 

Oannet the Oannes^ the great civilizer and legislator of the Chal- 

Icf^lator of deans, according to Apollodoms, who copied from B&- 

the Chal- |.qsi,s^ ^^8 an amphibious animal of a heterogeneous ap- 
pearance. He was endowed with reason and a very 
uncommon acuteness of parts. His whole body re- 
sembled a fish. Under the head of a fish he bad also 
another head, and feet below similar to those of a man, 
which were subjoined to the tail of the fish. His voice 
and language were articulate and perfectly intelligible, 
and there was a figure of him still extant in the days of 
Berosus. He made bis appearance in the Erythrean 
or Red sea, where it borders upon Babylonia. This 
monstrous being conversed with men by day ; but at 
night he plunged into the sea, and remained concealed 
in the water till next morning. He taught the Baby- 



lonians the use of letters, and the knowledge of all tW 
arts and sciences. He instructed them in the method 
of building bouses, constructing temples, and all other 
edifices. He taught them to compile laws and rtligioos 
ceremonies, and explained to them the principles of 
mathematics, geometry, and astrtmomy. In a word be 
communicated to them ^very thing necessary, usefiil, 
and oniamental : and so universal were bis instroctioos, 
that not one single article bad ever been added to tbem 
since the time they were first communicated. Hella- 
dius is of opinion that this strange personage, whocrer 
he was, came to be represented under the figure of i 
fish, not because he was actually believed to be such, 
but because he was clothed with the skin of a setL 
By this account our readers will see that the Babylonian 
Oannes is the exact counterpait of the Fohi of the Chi- 
nese, and the Thyotb or the Mercury Trisraegistus 
of the Egyptians. It is likewise apparent that the idea 
of the monster compounded of the man and the fish has 
originated from some hieroglyphic of that form grafted 
upon the appearance of man. Some modem mytho- 
logists have been of opinion, tb;;t Oannes was actually 
Noah the great preacher of righteousness ; who, as 
some think, settled in Sbinar or Chaldea after the de- 
luge, and who, in consequence of bis connexion wkh 
that event, might be properly represented under ibc 
emblem of the Man of the Sia, h 

The nativity of Vi^niis, the goddess of beauty and Tk id 
love, is another piece ot mythology famous among the 
Babylonians and Assyrians. Ad egg, say they, of 
prodigious sizt', dropt from heaven into the river £o-b«t 
phrates. Some doves settled upon this egg, afier tbit 
the fishes had rolled it to the bank. In a short time 
this egg produced Venus, who was afterwards called 
Dea Syria^ the Syrian goddess. In consequenoe 0 
this tradition (says Hyginus), pigeons and fishes became 
sacred to this goddess among the Syrians, who always 
abstained from eating the one or the other. Of this 
imaginary being we have a very exact and eDtertainiog 
bistory in the treatise De Dea Syria ^ generally aacribed 
to Lucian. 

In this mythological tradition our readers will proba- 
bly discover an allusion to the celebrated Mumdane egg; 
and at the same time the story of the fishes will lead tbem 
to anticipate the connexion between the sea and tbe 
moon. This same deity was the Atargatis of Ascaloo, 
described by Diodorus the Sicilian ; the one half of ber 
body a woman and the other a fish This was no dooU 
a hieroglyphic figure of the moon, importing the iaflo- 
ence of that planet upon the sea and the sex. The ori- 
ental name of this deity evidently points to tbe moon ; 
for it is compounded of two Hebrew words (b), wbkb 
import ** the queen of the host of heaven.” ^ 

The fable of Semiramis is nearly connected witbtw" 
the precedinf^ one. Diodorus Siculus has prese r re d ** 
the mythological history of this deity, whicb be aid 
all the writers of antiquity have confounded with tbe 
Babylonian princess of the same name. That histo- 
rian informs us, that the word Semiramu^ in the %- 
rian dialect, signifies ** a wild pigeon bat we ap- 
prehend that this term was a name or epithet of tbe 

mooe, 



(b) Adar or Hpdar^ magnificusf* and Gad^ exercitus iurmiJ^ 
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moon, as it is compouDiled of two words (c) of an 
import naturally applicable to the lunar planet. It 
waa a ;«eneral practice among the Orientals to denomi- 
note their sacred animals from that deity to which they 
were consecrated. Hence the muon being called Semi- 
ramis^ and the pigeon being sacred to her divinity, the 
latter was called by the name of the former. 

As the bounds prescribed this article render it im- 
possible for us to do justice to this interesting piece 
of mythology, we must beg leave to refer our readers for* 
farther intormatiou to Diod. Sic. lib. ii. Hyginus Poet. 
Astron. FabJ 197. Phamutus de Nat. Deor. Ovid. Me- 
tam. lib. iv.'Athcn. in Apol. Izetzes, Chil. ix. cap. 275. 
Seld. de Dib Syr. Syrit. ii. p, 183. 

We should now proceed to the mythology of the 
Bown of Arabians, the far greatest part of which is, however, 
xaWaa buried in the abyss of ages \ though, when we reflect on 
ijrtbology. genius and character of that people, we must be con- 
vinced that they too, as well as the other nations of the 
cast abounded in fabulous relations and romantic com- 
poaitions. The natives of that country have always been 
enthusiastically addicted to poetry, of which fable is the 
essence. Wherever the Muses have erected their throne, 
lables and miracles have always appeared in their train. 
In the Koran we meet with frequent allusions to well- 
known traditionary fables. These had been transmit- 
ted from generation to generation by the bards and 
rhapsodists for the entertainment of the vulgar. In 
Arabia, from the earliest ages^ it has always been one 
of the favourite euteitainments of the cominou people, 
to assemble jn the serene eveninn around their tents,, 
or 00 the platforms with which meir houses ace gene* 
tally covered^ or in large halls erected for the purpose^ 
in order to amuse themselves with traditional narrations 
of the most dbtingoished actions of their most remote 
ancestors. Oriental imagery always embeHished their 
roraaatic details. The glow of fruicy^ the love of the 
narvelleus, the propensity towards the hyperbolical and 
the vskit, which constitute the esseucc of oriental de* 
•cription, roust ever have drawn the relation aside into 
the devious regions of fiction and fairy land. The re- 
ligion of MaLamct beat down the original fabric of 
idolatry and mythology together. The Arabian fables 
curreut in modem times are borrowed or imitated from. 
Persian compositions} Persia being still the grand nurse* 
ry of romance in the east. 

Itt f;gypt JW! fiild idolatry, theology,, and mytho* 
■ythotogy logy, almost inseparably blended together. The inha- 
bitants of this region,, to, as well as of others in the 
vicinity of the centre of population, adhered for seve* 
ral centuries ta the worship of the true God. At 
last, however, conscious of their own ignorance, im- 
purity, imperfection, and total unfitness to approach, 
air infiniitely perfect Being, distant, as they imagined,, 
and invisible, they began to cast about for some beiogs 
moie exalted, and more perfect than themselves, by 
whose mediation they might prefer their prayers to 
the supreme Mi^esty of heaven. The luminaries of 
heaven, which they imagined were animated bodies, 
natorally pvesented themselves. These were splendid 
and glorious beings.. They were thought to partake 



of the divine nature : they were revered as the satrape, 
prefects, and representatives of the supreme Lord of the 
universe. They were visible, they were beneficent} 
they dwelt nearer to the gods, they were near at hand 
and always accessible. These were, of course, em- 
ployed as mediators and intercessors between the su- 
preme Divinity and his humble subjects of this lower 
world. Thus employed, they might claim a subordi- 
nate share of worship, which was accordingly assigned 
them. In procesis of time, however, that worship, 
which was originally addressed to the supreme Creator 
by the mediation of the heavenly bodies, was in a. 
great measure forgotten, and the adoration of man- 
kind ultimately terminated on those illustrious crea- 
tures. To this circumstance, we think, we may ascribe ^ 
the origin of that species of idolatry called Zabnsm^ * 

or the worship of the host of heaven, which overspread 
the World early and almost universally. In Egypt 
this mode of worship was adopted in all its most ab- 
surd and most enthusiastic forms: and at the same 
time the most heterogeneous mythology appeared in 
its train. The mythology of the ancient Egyptians 
was so various and multiform, so ^complicated ani so 
mysterious, that it would require many volumes even 
to give a superficial accouut of its origin and progress^ 
not only in its mother country, but even in many 
other parts of the eastern and western world. Besides, 
the idolatry and mythology of that wonderful countiy, 
are so closely connected and so inseparably blended to-- 
getber, that it is impossible to describe the latter with- 
out at tile same time developing the former. We hope,, 
therefore, ous readers trill not be disappointed, if, in a 
work of this natore,. we touch, only upon some of the 
leading or moat interesibg articles of thii complicated 
aul^cU |t 

The Egyptians confounded the revolutions of theRsigBof' 
heavenly bodies with the reigns of their most early ^ 
mofiarcbs. Hence the incredible number of years in- 
eluded in the reign of their r^ht superior gw, who, 
according to them, filled the Egyptian throne succes- 
sively iu the most early periods of time. To these, 
according to their system, succeeded twelve demigods,, 
who ' likewise reigoed an amazing number of years. 

These imaginacy reigns were na other than the perio- 
dical revolutions of the heavenly bodies preserved in- 
their almanacks, which might be carried back, and 
actually were carried back, at pleasure. Hence tbe- 
&huiou8 antiquity of that . kingdom. The imaginary 
exploits and adventures ot these gods and demigods 
fri^sbed an inexhaustible fund of mythological ro- 
mances. To the demigods succeeded the kings off 
the cynic cycle, personages equally chimerical with, 
the former. The import of this epithet has greatlj, 
perplexed critics and etymologists. We apprehend it. ' * 

IS an oriental word, importing roya/ dignity, elevation- 
of rank. This appellation intimated,, that the mo- 
narchs of that cycle, admitting that they^ actually ex- 
isted, were more powerful and more highly revered- 
than their successors. After the princes of the cynic 
cycle comes another race,, denominated Nekyes^ a title 
likewise implying royal, splendid, glorious. These 

cycles 



(c) SlunL or &i», “ a sign,” and ramah^ high.?* 
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cycles figure high in the mythological annals of the 

32 Egyptians, and have furnished materials £01: a variety 
' Bii^, ex- of learned and ingenious disquisitions. The. wars and 

ploiu. and adventures of Osiris, Oris, Typhon, and other alle- 
tio^f gorical personages who figure in the Egyptian rubric j 
the wanderings of Isis, the sister and wife of Osiris j 
the translbrmation of the gods into divers kinds of 
animals^ their birth, education, peregrinations, and 
exploits compose a body of mythological fictions so 
various, so complicated, so ridiculous, and often so 
apparently absurd, that all attempts to develope and 
explain them have hitherto proved unsuccessfiil. All, 
or the greatest part, of those extravagant fables, are 
the ofl&pring of hieroglyphical or alTegorical emblems 
Aevised by tne priests and sages of that nation, with a 
inew to conceal the mysteries of their religion from that 
Class of men whom they stigmatized with the name of 

33 the uninitiated rabble. 

Worship^ of T|,e worship of brute animals and of certain vege- 
mali^ && tables, universal among the E^ptians, was another ex- 
uberant source of mythological adventures. The E- 
gyptian priests, many of whom were likewise profound 
philosophers, observed, or pretended to observe, a kind 
of analogy between the qualities of certain animals and 
vegetables, and those of some of their subordinate di- 
vinities. Such animals and vegetables they adopted, 
and consecrated to the deities to whom they Were sup- 
posed to bear this analogical resemblance ^ and in pro- 
cess of time they considered them as the visible emblems 
of those divinities to which they were consecrated. By 
these the vulgar addressed their archetypes: in the same 
mannei^, as in other countries, pictures and statues were 
eniploydd for the very same purpose. The mqb, in 
process of time, forgetting the emblematical character 
of those brutes and vegetables, addressed their devotion 
immediately to them ^ and, of course these becapie the 
ultimate objects of vulgar adoration. 

After thal: these' objects, animate or inanimate, were 
consecrated as the visible symbols of the deities, it soon 
became fashionable to make use of their figures to re- 
, present those deities to which they were consecrated. 
This practice was the natural consequence of the hie- 
roglyphical style which universally prevailed among the 
ancient Egyptians^ Hence Jupiter Animon was re- 
present^ under the figure of a ram, Apis, under that 
of a cow, Osiris of k bull. Pan of a goat, Thoth or 
Mercury of an ibi^ Bubastis or Diana of a cat, &c. 
It Was likewise a coVhmon practice among those deluded 
people to dignify these objects, by giving them the 
names of those deities wfilch^ they represented; By this 
mode of dignifying these sacred emblems^ the venera- 
tion of the rabble was considerably enhanced, and the 
ardour of their devotion inflamed in proportion. ‘From 
•these two sources, we think, are* derived the fabulpus 
transformation of the gods, so generally celebrated in 
the Egyptian mythology^ and from it imported into 
Greece and' Italy. In consequence of tliisi pi^ctice, 
their mythological system was rendered at once enor- 
raoiis and unintelligible. 

Mercury Tbeir Thoth, or Mercury Trismegistus, was, in our 
Trismegis- opinion, the inventor of this unhappy system. This 
thor the according to the Egyptians, was the origi- 

Ejr^ptian author of letters, geometry, astronomy, music, ar- 
mytholo^^y. chitecturej in a word, of all the elegant and useful 
arts, and of all the branches of science and philosophy. 

I 



He it was who first discover the analogy betveto 
the divine affections, influences, appearances, open- I 

tions, and the corresponding properties, qualities, snd 
instincts of certain animals, and the propriety of dedi- j 

eating particular kinds of vegetables to the service of 
particular deities. 

The priests, whose province it was to expound tbe 
mysteries of that allegorical hieroglyphical religion, 

(see Mysteries), gradually lost all knowledge of the 
primary import of the symbolical characters. To nip- 
ply this defect, and at tbe same time to veil tbelr own 
ignorance, the sacerdotal instructors had recourse to 
fable and fiction. They heaped fable upon fable, till 
tbeir religion became an accumulated chaos of inytho* 
logical absurdities. 

Two of tbe most learned and most acute of the an- 
cient philosophers Have attempted a rational explica- 
tion of the laient import of the Egyptian mytbolt^*, 
but both have failed In the attempt ; nor have the 
moderns, who have laboured in the' same department, 
performed their part with much better success. In- 
stead, therefore, of prosecuting this inexplicable sub- 
ject, which would swell this article beyond all propor- 
tion, we must beg leave to refer those who are I 

of furthey information to the following authors, where ^ 
the^ will find enough to gratify their curiosity, if not 
to inform their judgment : Herodotus, lib. ii. Diodo- I 

rus Siculus, lib. i. Plut. Isis et Osiris ; Jamblichos de , 

Myst. Egypt. Horapollo Hieroglyph. Egypt. Macrob. 

Sat. cap. 23. among the ancients y and among the mo- 
derns, Kircher’s Oedip. Voss, de Orig. et Prog. ld<d. 

Mr Bryant’s Analysis of Anc. Mythol. M^es. Gebelin 
Monde Prim. ^ and, above all, to tbe learned Ji^louski's 
Panth. Egyptiorum. y. 

The elements of i^hoenician mythology, have bcaiftfc^ 
preserved by Eusebius, Praep. Evang. sub. init. 
the lai^ extract which that learned mtber hi^ co^ed 
from Philo Bibliqs’^ translation of Saneboniatbon’s 
History of Phccnlclaj we are furnished with several ar- 
ticles of mythology. Some of these, throw consideraUe > 
light on^ several passages of the sacred history ^ and all 
of them a^ strictly connected with tbe mythology of 
the Greeks and Roipans. There we have preserved, 
a brief but entertaining detail of the fabulous adven- 
tures of Uranus, Cronus, Dagon, Thyoth or Mcrcarr, 
probably the same with the Egypdsm hero of th^ 
name. Here we fipd Mutb or Hu^, ABplKesCus or 
Vulcgn, £8culapius,Nereus,Posc^on or Neptoae,&c. 
Astarte, or VenuS Urania, makes a conspicuous figure 
in the catalogue of Phoenician worthies ^ Pallas or flii- 
nerva is, planted on the territory of Aftica ^ in a word, 
all the blanches of the fi^pily of tbe Titans, who in 
after ages figured in the rubric of the Greeks, arc 
brought upon the stage, and their exjploits and advoft- 
tures briefly detailed. ^ 

By comparing this fragment with the my thology of Crwitf 
the Atlantidae and that of the Cretans preserved 
Diodorus the Sicilian, lib. v. we think there is HS, 
reason to conclude, that tbe family of the Titaas, tbe^pbs- 
several branches of which seem to have been both tbeoki*- 
authors and objects of a great part of the Gi^ian ido- 
latry, originally emigrated from Phoenicia. This con- 
jecture will receive additional strength, when it is con- 
sidered, that almost all their names recorded in the ^ 
bulous records of Greece, may be easily traced up to a 

Pfa<Eniciaa 
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PhOBDician origiiml. We agree \¥ith Herodotus, that 
a considerable part of the idolatry of Greece may have 
been borrowed from the E^ptians ; at the sanre time, 
we imagine it hip^ly probable, that the idolatry of the 
Egyptians and Pberaitians was, in its original consti- 
tution, nearly the same. Both Systems were Sabiism, 
or the worship of the host of heaven. The Pelalsgi, ac- 
cording to Herodotus, learned the names of the gods 
from the Egyptians j bat in this conjecture he is cer- 
tainly mrped by his partiality for that people. Hud 
those names been imported from Egypt, they would 
no doubt have be\ttayed their Egyptian original ; where- 
as, every etymologist will be convinced that every dne 
is of Phoboician extraction. 

The adventures of Jupiter, Juno, Mercury, Apollo, 
DiaUa, Mars, Minerva or Pi^s, Venus, Bacchus, Ce- 
res, Pmseipme, Pluto, NeptuUe, and the Other descen- 
dants and coadjutors of ambitious family Of the 
TitaOs, furnish by fSr the greatest part of the mytho- 
logy of OreeOe. They left Phoehicia, we thin):, about 
tlitt age of Moses ^ they settled in Crete, a large aud 
fertile island ^ from this region they madO' their way 
into Greece, which, aOcording to the must authentic ac- 
cotiots, was ot that time loh^blted by a face of sitva- 
ges. The arts and rnfentiUns which they cotumufii- 
cated to the natives ^ the mysteries of religion Which 
they inculcated^ thO laws, customs, polity, and good 
order, which they established ^ in short, the blessings of 
htnuanity and civilization, which they everywhere dis- 
seminated, in process of tithe inspired the unpolished 
iobahhints with a kind of divihe admiratioh. ThoSe 
ambitioOs ihottals improved this adOiiration into divine 
homage add adofatiOO. The greater pkft of that wor- 
ship, which had beeti formerly liddressed to the lumina- 
ries of heaved, Was now transferred to those illustrious 
persohdges. Ibey claimed and obtained divine hotioUrs 
from the deluded rabble of enthusiastic Greeks. HchCe 
sprutag an inexhaustible frihd of the mo^t inconsistent 
and irreconeilable hctiotis. 

be The foibles and frailries of the deified mortals Were 
transmitted to posterity, incorporated as it wOre with 
pompous attributes of supreme divinity. Hence 
^the heterogeneous mixture of the mighty and the 
mean Which chequers the characters of the heroes of 
the Iliad and Odyssey. The GrOeks adopted the ori- 
ental fables , the import Of which they did not under- 
stiemd. TbeiiPe they accommodated to heroes atid illu- 
sfrlous ^rson^^es, who had iii their Own coun- 

try in Ae earliest periods, ilie labours of Hercules 
originated in £gypt, and evidently relate to the annual 
progress of the suri in the zodiaO, though the vain-glo- 
rious Greeks accommodated them to a hero of their 
own, the reputed son of Jupiter and AlCmena. The 
expedition of Osiris they borrowed frorti the Efiryptiaas, 
and transferred to theit Bacchus,, the sod of Jupiter 
and Semele the daughter of Cadnuls. The transfor- 
mation and Wanderings of lo are evidently transcribed 
from the Egyptian romance of the travels of Isis in 
quest of the body of Osiris, Or of the Phoenician 
Astarte, drawn from Sanchoniathon. lo or loh Is in 
reality the Egyptian name of the moon, and Astarte 
was the name of the same planet among the Phoeni- 
cians. Both these fables are allegorical representations 
of the anomalies of the lunar planet, or perhaps of the 
progress of the worship of that planet in difiereot parts 



of the world. The fable of the conflagration occa- 
sioned by Phaeton is clearly of oriental extraction, 
and alludes to an excessive drought which in the early 
periods of time scorched Ethiopia and the adjacent 
countries. The fabulons adventures of Perseus are saief 
to have happened in the sairte regions, and are allego- 
rical representations of the influence of the solar lumi- 
naiy ; for the original Perseus was the sun. The rape 
of rroserpine and the wanderings of Ceres ; the Eleu- 
sinian mysteries ; the orgra or sacred rites of Bacchus \ 
the rites and worship ol the Cabiri— Were imported 
from Egypt and Phoenicia j but strangely garbled and 
disfignnrcd by the hierophants of Greece. The gigan- 
tonmehia, or war between the gods and the giants, 
amd all the fabulous events and varieties of that war, 
form an tract counterpart to the battles of the Peri 
and Dives, celebrated in the romantic annals of Per- 



sia. 
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A consfderable part of the mythology of the Greeks The Greeks 
sprung from their ignorance of the oriental languages, ignorant ot’ 
They disdained to apply themselves to the study 
languages spoken by people whom, in the pride q£ 
their btaXt, they stigmatized with the epithet of ^ar- ; 
dbnb/ff. This aversion to every foreign dialect was 
KigMy detrimental to their progress in the sciences. 

The same nepflect or avek^ion has, We imagine, proved 
an irreparable injuVy to the republic of letters in all 
succeeding a^es. Tlie abids, or strolling bards, laid 
bbW on AoSe oriental legends, wliich they sophisti- 
tated with their own additions and improvements, 
in orde^ to accOibihodate them to die popular taste.r 
These Wondetfiil tales figured in their rhapsodical 
compositions, ahd wnre^eedily swallowed down by 
the Oredulous vulgar. Those nctlOnS, as they rolled 
doWn, were cOhStahtly augmented with fresh materials, 
till in process of time their original import was either 
forgotten or buried ih impenetrable darkness. A mul- 
titude of these Hesiocl has Obllected in his Theogonia, 
or Generation of the Gods, which unhajppity became 
the religious creed of the illiterate part of the Greeks. 

Indeed fable Was so closely interwoven with the religion 
of that airy volatile people, that it seems tO have conta- 
minated not only their religious and moral, but even 
their political tenets. 

The far-famed OraOlO' of Dodona Was copied from Oraef/of 
that of AmmOn at Thebes in Egypt: The oracle of Dodona. 
Apollo at Delphos was an emanation from the same 
source : The Oelebrated ApOllO Pythius of the Greeks 
was no other than Ob or Aub of the Egyptians, who 
denominated the basilisk or royal snake Ov Cai\ because 
it was held sacred to the sun. Ob or Aub is still re- 
tained ill the Coptic dialect, and is one of the many 
names or epithets of that luminary. Iii short, the 
ground-work of the Grecian mythology is to be tra- 
ced in the east. Only small part of it was fabricated 
in the country *, and what was imported pure and ge- 
nuine was miserably sophisticated by the bands through 
which it passed, in order to give it a Grecian air, and 
to accommodate its style to the Grecian taste. To 
enlarge upon this topic would be altogether superflu- 
ous, as our learned readers must be well acquainted with 
it already, and the unlearned may without much trouble Roman 
or expcDce furnish themselves with books upon that 

, . * -uoiTowea 

subject. 

The Roman mythology was boitowed from the Greece. 

Greeks, ^ 
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Greeks. That people had addicted themselves for ' 
many centuriea to the arts of war and civil polity* 
Science and philosophy were either neglected or un- 
known. At last thev conquered Greece, the native 
land of science, and then Grsecia capta ferum victo- 
•I'cm cepit arte et intulit agresti Latio.** This being 
*the case, their mythology was, upon the whole, a tran- 
'script from that of Greece. They had indeed gleaned 
a few fables from the Pelasgi and Hetruscans, which, 
however, are of so little consequence, that they are 
scarce worth the trouble of transcribing. 

The mytholo^ of the Celtic nations is in a good 
measure lost. There may possibly still remain some 
vestiges of the Druidical superstition in the remotest 
parts of the highlands and islands of Scotland ^ and 
perhaps in the incivilized places of Ireland. These, 
we presume, would a6ford our readers but little enter- 
tainment, and still less instruction. Instead therefore 
of giving a detail of those uninteresting articles, we 
shall beg leave to refer our readers to Ossian^s Poems, 
-and Col. Valency's Collections of Irish Antiquities, for 
satisfaction on that subject. 

The mythology of /the northern nations, i. e. of the 
Norwegians, Danes, Swedes, Icelanders, &c« is un- 
commonly curious and entertaining. The Edda and 
Voluspa contain a complete collection of fables which 
have not the smallest affinity with those of the Greeks 
and Romans. They are wholly of an oriental com- 
plexion, and seem ^most congenial with the tales of 
^he Persians above descril^d. The Edda was com- 
piled in Iceland in the 13th century. It is a kind of 
system of the Scandinavian mythology : and has been 
reckoned, and we believe justly, a commentary on the 
Voluspa, which was the Bible of the northern nations. 
Odin or Othin, or Woden or Waden, was the supreme 
divinity of those people. His exploits and adventures 
famish the far greater part of their mythological creed. 
That hero is supposed to have ef%ijgrated from the east ^ 
but from wliat country or at what period is not cer- 
tainly known. His achievements are magnified be- 
yond all credibility. He b represented as the god of 
Jiattles, and as slaughtering; thousands at a blow. Hls 
palace is called Valhal: it is situated in the city of 
Midgard, where, according to the fable, the souls of 
.heroes who had bravely fallen in battle enjoy supreme 
felicity. They spend the day in mimic huntiqg 
.matches, or imaginary combats. At night they as- 
semble in the j^ace of Valhalla, where they feast on 
the most delicious viands, dressed and served up by the 
Valkyria^ virgins adorned with celestial charms, and 
.flushed with die bloom of everlasting youth. They 
solace themselves with drinking mead out of the skulls 
'of enemies whom they killed in their days of nature. 
Mead, it seems, was the nectar of the Scandinavian 
rheroes. 

Sleepner, the horse of Odin, is celebrated along 
with his master. Hela, the hell of the Scandinavi- 
.ans, affords a variety of fables equally shocking and 
heterogeneous. Loke, the evil genius or devil of the 
northern people, nearly resembles the Typhon of the 
Egyptians. , Signa or Sinna is the consort of Loke \ 
from this name the English word tin is derived. The 
giants Weyrour, Ferbanter, Belupher, and Hellunda, 
perform a variety of exploit, and are exhibited in the 
jnost frightful atdtudes. O^e would be tempted to 

i 



imagine, that they perform the exact counterpart ot 
the giants of the Greek and Roman mythologisU. In- 
stead of glancing at these ridiculous and unintereBtiDg 
fables, which is all that the limits prescribed ns would 
permit, we shall take the liberty to lay befine our 
readers a brief account of the contents of the Voluspa, 
which is indeed the text of the Scandinavian mjtbo* 






le'word Voki^a imports, the prophecy of VoltTVe^ib. 
or Fola." This was, perhaps, a general name for tbepa 
prophetic ladies of the north, as Si^l was appropriated 
to women endowed with the like faulty in the south. 
Certain it is, that the ancients generally connected niad- 
ness with the prophetic faculty. Of this we have two 
celebrated examines : the one in Lycophron’s Alex- 
andra, and the other in the Sibyl of tbe Roman poet 
The word vula signifies mad or foolish whence the 
English words Jfool^ fooiith^ foliy* Spa^ the latter part 
of the composition, signifies to propbroy," and is still 
corrent among the common people in Scotland, in the 
word Spae^ which has nearlv the same signification. 

The Voluspa consists of between 200 and 300 lioei. 

The prophetess having imposed silence on all intelti- 
gent beings, declares that she is about to reveal the 
works of the Father of nature, the actions and opera- 
tions of the gods, which no mortal ever knew before 
herself. She then begins with a description of tbe 
chaos •y and then proceeds to tbe formation of the 
world, the creation of the different species of its inha- 
bitants, giants, men, and dwarfs. She then explains 
the employments of the fairies or destinies, whom tbe 
northern people call normesi the fnoctions of the dei- 
ties, their most memorable adventures, their disputes 
with Loke, and the vengeance that ensued. She it 
last concludes with a long and indeed animated descrip- 
tion of tbe final state of the universe, and its dissolu- 
tion by a general conflagration. 

In this catastrophe, Odin and all the rabble of the 
Fagan divinities, are to be confounded in tbe genenl 
ruin, no more to appear on tbe stage of the universe. 

Out of the ruius of the former world, according to the 
Voluspa, .a new one shall spring up, arrayed in all the 
bloom of celestial beauty. 

Such is tbe doctrine exhibited in the fitbulout Vo- 
luspa. So congenial are some of the details therein 
delivered, especially tbode relating to tbe final dissdii- 
tion of tKe present system, and tbe succession of a new 
heaven and a new earth, that wc find ourselves strong- 
ly inclined to suspect, that the original fisbricator of the 
work was a semipagan writer, much of tbe same eom- 
p1 exion with the authors of the Sibylliue oracles, and 
of some other apocryphal pieces which appeared in the 
world during the first ages of Christianity. 

In America, tbe onlV my thological countries mwtlf^fih^ 
be Mexico and Pern. The other parts of that 
continent were onnnally inhabited by savages, most** 
of them as remote from religion as from civjJjzatMo. 

The two vast eibptres of Mexico and Peru bad existed 
about 400 years ouly before the Spanish invasioo. Is 
neither of them was the use of letters understood \ sad 
of course the ancient opinions bf the uoives relaUi^ 
to the origin of^the universe, the changes which mc- 
ceeded, and every other monument of antiquity, were 
obliterated and lost. Clavigero has indeed ennmerated 
a vast^cauaille of sanguinary gods wotahipped by lbs 
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Mexicans } hut produces nothing either entertaining 
or interesting with respect to their mythology. Tho 
information to he derived from any other quarter is 
little to bo depended upon. It passes throng the 
bands of bigotted missionaries or other ecclesiasticS| 
wbo were so deeply tinctored with fanaticbm, that 
they viewed every action, every sentiment, every cus- 
tom, every religious opinion and ceremony of those 
half-civilized people, tbiwugh a false medium. They 
often imagined they discovered resemblances and ana- 
logies betwen the rites of those savages and the dogmas 
of Christianity, which nowhere exbted but in their own 
heated imagination. 

The only remarkable piece of mythology in the an- 
nals of the Peruvians, is the pretended extraction of 
Manco Capec the first Inca of Peru, and of Mama 
Ocolla bis consort. These two illustrious personages 
appeared first on the banks of the lake Titiaca. They 
were persons of a majestic stature, and clothed in de- 
cent garments. They declared themselves to be the 
children of ibe Son, sent by their beneficent parent, 
who beheld with pity the miseries of the human race, 



to instruct and to reclaim them. Tims we find these 
two legblators availed themselves of a pretence which 
had often been employed in more civilized regions to 
the very same purposes. The idolatry of Peru was 
gentle and beneficent, that of Mexico gloomy and san- 
guinaiy. Hence we may see, that every mode of su- 
perstition, where a divine revelation is not concerned, 
borrows its complexion from the characters of its pro- 
fessors. 

In the course of this article, our readers will ob- 
serve, that we have not much enlarged upon the ray- 
tholo^ of the Greeks and Romans ^ that subject we 
imagine to be so universally known by the learned, 
and so little valued by the vulgar, that a minute dis- 
cussion of it would he altogether superfluous. Be- 
sides, we hope it will be remembered, that the nar- 
rowness of the limits prescribed us wo^d scarce adroit 
of a more copious detail. We would flatter ourselves^ 
that in the course of our disqnbition, we have "^thrown 
out a few reflections and obs^atlons, which may per- 
haps prove more acceptable to both descriptions of 
readers. 



M Y U 

^ l^IYTlLUS, the Mussel, a genus of animals, he^ 
longing to the order of vermes testacea. See CoNCHO- 
LOGY Index* 

MYTTOTON, a coarse kind of food, used by the 
labouring people among the Greeks, and sometimes 
among the Romans. It was made of garlic, onions, 
eggs, cheese, oil, and vinegar, and reckooK^ very whole- 
some. 

MYUS, in Anaent Geography^ one of (be twelve 
towns of Ionia \ seated on the Meander, at the distance 
of 30 stadia^ from the sea. In Strabo’s time it was in- 



M Y X 

cotporated with the Milesians, on account of the paucity Myns 

of inhabitants, fixmi its being formerly overwhelmed with II 

water : for which reason the lonians consigned its suf- . 
frage and religious ceremonies to the people of Mile- ' ’ 
tus. Artaxerxes allotted this town to Tbemistocles, in 
order to furnish his table with meat: Magnesia was 
to sqpport him in bread, and Lampsacus in wine. II1C 
town now lies in ruins. 

M YXINE, the Hag \ a genus of animals belong- 
ing to the order of vermes intestina. See Helmik- 
TUOLOGY Index* 



N. 



A liquid consonant, and the 13th letter of 'the 
5 Greek, Latin, English, &c. alphabets. 

The w is a nasal consonant : its sound is that of a </, 
imssed through the nose \ so that when the nose is stop- 
ped by a cold, or the like, it is usual to pronounce d 
for n* M. Abbe de Dangean observes, that in the 
french, the n is frequently a mere nasal vowel, with* 
out any thing of the consonant in it He calls it the 
Sclavonic vowel. The Hebrews call their n nun^ 
which signifies child, as being supposed the ofipring 
of m ; partly on account of the resemblance of sound, 
and parUy on that of the figive. Thus from the i», 
by omitting the last column, is formed n; and thus 
from the capital N, by omitting the first column, is 
Voi. XIV. Part IL ® ’t 



formed the Greek minuscle »• Hence from bunnies^ &c. 
the Latins frequently use himus^ &c. and the sSme peo- 
ple convert the Greek f, at the end of a word, into an 
m, as pharmacumy &c. See M. 

N before p, by and in, the Latins chan^ into nt, and 
frequently into / and r; as in in-htdoy tliudo; inrigOy 
irrigOy &c. : in which they agree with the Hebrews^ 
who, in lien of miit, firequently double the following 
consonants : and the Greeks do the same \ as when for 
Manliuey they write &c. The Greeks also, 

before y, changed the v into y : in which they 
were followed by the ancient Romans : who, for Angu^ 
ItUy wrote Aggulus; for ancepsy ageepsy &c« 

The T^adns retrench the n from Gredin nouns end- 

4F ing 
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i!)g in wr 9 as Aunr, Leo ; A^aeauft, Draco ; on the con- 
trary, the Greeks add it to ibe Latin ones ending in 
0 ; as Caio^ Nero, 

Ny among the ancients, was a numeral letter, signi- 
f) ing 900 j according to the verse in Baronins, 

quoqi/e nongentos numero dcffignat habendos. 

And when a line was struck over it, N, nine thousand. 
Among the ancient lawyers, N, L. stood^for non It- 
qj(vty i. e. the cause is not clear enough to pass sen- 
tence upon. V N, or N®, in commerce, &c. is used as 
an abbreviation of numero^ number. 

NAARDA, Nearda, Neerda, or Nehardea^ in 
Ancient Geography y a town situated on the confines of 
Mesopotamia and Babylonia j popnious, and with a 
rich and extensive territory, not easily to be attacked by 
an enemy, being surrounded on all sides by the Euphra- 
tes and strong walls (Josephus). In the lower age the 
Jews bad a celebrated school there. 

NAAS, a borough town of Ireland, in the county 
of Kildare and province of Leinster. It is the shire 
town of that county, and alternately with A thy the 
assizes town. It is distant above 15 miles south-west 
from Dublin, in N. Lat. 53. 10. W. Long. 6. 50. It 
gives title of viscount to the family of Burke. This 
place was anciently the residence of the kings of 
Leinster : the name signifies “ the place of elders,^^ 
far here the states of that province assembled during 
tlie 6th, 7th, and 8th centuries, after the Naasteighan 
of Carmen had been anathematized by the Christian 
dergy. On the arrival of the English it was fortified ^ 
roan^ castles were erected, the ruins of which are part- 
ly visible ^ and parliaments were held there. At the 
foot of the mount or rath are the ruins of a house 
founded in 1 484, for eremites of the order of St Au- 
gustin. In the 1 2th century the baron of Naas found- 
ed a priory dedicated to Si John the Baptist, for Au- 
gustinian regular canons. In the centre of tfiis town 
the family of Eustace erected a monastery for Domi- 
nican friars, dedicated to St Eustachius ^ and it appears 
that tlieir possessions in Naas were granted them in the 
year 1355* This place was a strong hold during the 
civil wars. 

NABATENE, or Regio Nabatjeorum, accord- 
ing to Jerome, comprised all the country lying be- 
tween the Euphrates and the Red sea, and thus con- 
tained Arabia Deserta, with a part of the Petrsea : 
so called from Nabaioth, the firnt born of Ismael. Ac- 
cording to Diodorus, it was situated between l^ria 
and Egypt. The people Nabatsei (i Maccabees, Dio- 
dorus Siculus) : inhabiting a desert and barren coun- 
try : they lived by plundering their neighbours, accord- 
ing to Diodorus. Nahathaeus the epithet. 

N ABIS, tyrant of Sparta, reigned about 204 B. C. ; 
and is reported to have exceeded all other tyrants so 
far, that, upon comparison, he left the epithets of 
graruttts and mtrcijtil to Dionysius and Phalaris. He 
is said to have contrived an instrument of torture in 
the f rm of a statue of a beautiful woman, whose rich 
df' ss concealed a number of iron spikes in her bosom 
and arms. When any one therefore opposed his de- 
mands, he would say, “ If I have not talents enough 
to prevail with you, perhaps my woman Apega may 
persuade you.” The statue then appeared •, which 
l{abis taking by the hand, led up to the ^rson, who, 



being embraced by it, was thus tortured into con- 
pliance. To render his tyranny less unpopular, Nabii \ 
made an alliance witli Flamiiiius tlie Roman geoeni,^*^^ 
and pursued with the most inveterate enmity the wtr 
which he had undertaken against the Aebaeans. 
besieged Gythium, and defeated PhilopcBmen in a dstiI 
battle. His triumph was sliort, the general of tbe 
Aebaeans soon repaired his losses, and Nabis wu de- 
feated in an engagement, and killed as he attempted 
to save his life by flight, about 194 years before the 
Christian era. 

NABLOUS, a province of Syria, anciently cel^ 
brated under the name of the kingdom of Samana, its 
capital, likewise called Nabiowt^ is situated near to 
Sicbem on the ruins of the Nicpolis of the Greeks, and 
is tbe residence of a sheik, who is subordinate to the 
pacha of Damascus, from whom be farms tbe tnbule 
of the province. 

NABLliM, in Hebrew, NcbcL was an instruroenl 
of music among the Jews. It bad strings like tbe harp, 
a^d was played uiK>n by both hands. Its form was 
that of a Greek A. in the Septoagint and Vulgaic, it is 
called nobluniy p.saltcHony lyra ; and sometimes cithara. 

NABO, or Nebo, in Mythotogy^ a deity of the 
Babylonians, who possessed the next rank to fiel. It 
is mentioned by Isaiah, chap, xlviii. Vossius appre- 
hends that Nabo was tbe moon, and Bel the sun : but 
Grotius supposes that Nabo was some celebrated prophet 
of the country \ which opinion is confirmed by the ety- 
mology of the name, signifying, according to Jenime, 

“ bne that presides over prophecy.” 

NABOB, properly Navab, the plural of Ncid, a 
deputy. As used in Bengal, it is tbe same as Nazim. 

It is a title also given to the wives and dangbten of 
princes, as well as to the princes themselves. 

NABONASSAR, first king of tbe Chaldeans or 
Babylonians \ memorable for the Jewish era which 
bears bis name, which is generally fixed in 3257* be- 
ginning on Wednesday, February 26th, in the 3967th 
of the Julian period, 747 years before Christ. The 
Babylonians revolting from the Medes, who had orer- 
thrown the Assyrian monarchy, did, under Nabooassar, 
found a dominion, which was much increased under 
Nebuchadnezzar. It is probable, that this Nabonassar 
is that Baladau in tbe second of Kings, xx. 1 2. father 
of Merodacb, who sent ambassadors to Hezekiab. See 
2 Chron. xxxii. 

NABOPOLASSAR, king of Babylon : be joined 
with A sty ages tbe Mede, to destroy the empire of As- 
syria ; which having accomplished, they founded the 
two empires of the Medes under Astyages, and iW 
Chaldeans under Nabopolassar, 627 B. C. 

NABUCHADNEZZAR, or Nabuchodososoi 
II. king of Assyria, son of Nabopolassar, and stjW 
the Great, was associated by his father in tbe etnpi^T 
607 B. C. and the following year he took Jcboiakio 
king of Judah prisoner, and proposed to carry bus 
and his subjects in captivity into Babylon \ bat upon 
his submission, and promising to hold bis kingdom oo> 
der Nabuchodonosor, he was permitted to remain tt 
Jtra'<alem In 603 B. C. Jehoiakipi attempted w 
shake off the Assyrian yoke, but without success *, 
this revolt brought on the general captivity. Nibo- 
chadnezzar having subdued the Ethiopians, Arabians, 
Idumaeans, Philistines, Syrians, Persians, Medes 

syriisb 
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sniaoSi and almost all Asia*, being paffed up with 
neizar prrde, caosed a golden statue to be set up, and com- 
, manded all to worship it \ which Daniers companions 
Nktot jpfpgjng iQ (liey were cast into the fiery furnace. 
Bot as be was admiring his own magnificence, by di- 
vine sentence be was driven from men, and in the ^rip- 
ture style is said to have eaten grassas oxen : i. e. be was 
seized with the disease called by the Greeks lycon^ 
thropyy which is a kind of madness that causes persons 
to run into the fields and streets in the night, and 
sometimes to suppoi^e themselves to have the heads of 
oxen, or to be made of glass. At the end of seven 
years his reason returned to him, and he was restored 
to bis throne and glory. He died c6z B. C. in the 
43d year of his reign *, in the 5th of which happened 
that eclipse of the sun mentioned by Ptolemy, which 
is file surest foundation of the chronology of his reign. 

NADIR, in Astronomy, that point of the heavens 
prfaich is diametrically opposite to the zenith or point 
directly over our heads. 

NifiNlA, the goddess of funerals at Rome. Her 
temple was without the gates of the city. The songs 
which were sang at funerals were also called ncenia. 
They were generally filled with the praises of the de- 
ceased ; but sometimes they were so unmeaning and 
improper, that the word became proverbial to signify 
nonsense. 

NAERDEN, a strong town of Holland, seated at 
the head of the canals of the province. The foun- 
dations of it were laid by William of Bavaria, in 
1350. It was taken by the Spaniards in 1572, and 
by the French in 1672*, but it was retaken by the 
prince of Orange the next year. It stands at the south 
end of the Zuyder Zee, in £. Long. 5. 3. N. Lat. 
51. 22. 

N^VIUS, Cneius, a famous poet of Campania, 
was bred a soldier ; but quitted the profession of arms, 
in order to apply himself to poetry, which he prose- 
cuted with great diligence. He composed a history in 
verse, and a great number of comedies : but it is said 
that bis first performance of this last kind so displeas- 
ed Metellus on account of the satirical strokes it con- 
tained, that he procured his being banished from the 
city : on which he retired to Utica in Africa, where 
be at length died, 202 B. C. We have only some 
fragments left of his works. 

There was another Nmvivs, a famous augur in the 
reign of Tarquin, who, to convince the king and the 
Romans of his preternatural power, cut a flint with a 
razor, and turned the ridicule of the populace to ad- 
miration. Tarquin rewarded bis merit by erecting 
him a statue in the comitium, which was still in be- 
ing in the age of Augustus. The razor and flint were 
buried near it under an altar, and it was nsual among 
the Romans to make witnesses in civil causes swear 
near it. This miraculous event of cutting a flint with 
a ra2Lor, though believed by some writers, is treated 
as fabulous and improbable by Cicero, who himself 
had been augur. 

NT.«^VUS, a mole on the skin, generally called a 
mot her * 8 nutrk ; also the tumour known by the name 
of a tven* 

All piietenaatnral tumours on the skin, in the form 
of a wart or tubercle, are called excrescences ; by the 
Oreeks they are called acrothymia ; and when they are 



born with a person, they arc called navi materni, or 
marks from the mother. See Tumours, Surgery 
Index. 

N ACEDIA, or N agar a, a town of Spain, in Old ^ 
Castile, and the territory of Rioja, with the title of a 
duchy and fortress *, famous for a battle fought in its 
neighbourhood in 1369. It is situated in a fertile 
country, oa a brook called Naserilla. W. Long. 2. 20. 
N. Lat. 42. 45. 

NAGRACUT, a town of India, the capital of a 
kingdom of the same name in the dominions of the 
Great Mogul, with a rich temple to which Uie Indians 
go in pilgrimage. It Is seated on the river Ravi. £. 
Long. 10. N. Lat. 33. 12. 

NAHUM, or the Prophecy Nahum, a canonical 
book of the Old Testament. 

Nahum, the seventh of the 12 lesser prophets, was 
a native of Elkoshai, a little village of Galilee. The 
subject of his prophecy is the destruction of Nineveh, 
which he describes in the most lively and pathetic man- 
ner his style is bold and figurative, and cannot be ex- 
ceeded by the most perfect masters of oratory. This 
prophecy was verified at the siege of that city by Asty- 
ages, in the year of the world 3378, 622 years before 
Christ. 

NAIADES, in fabulous history, certain inferior 
deities who presided over rivers, springs, wells, and 
fountains. The Naiades generally inhabited the coun- 
try, and resorted to the woods or meadows near the 
stream over which they presided. They are represent- 
ed as young and beautiful virgins, often leaning upon 
an urn, from which flows a stream of water. JEgle 
was the fairest of the Naiades, according to Virgil. 
Their name seems to be derived from muf, ** to flow.^* 
They were held in great veneration among the an- 
cients ; and often sacrifices of goats and lambs were of- 
fered to them, with libations of wine, honey, and oil. 
Sometimes they received only ofierings of milk, fruit, 
and flowers. 

NAIANT, in Heraldryy a term used in blazoning 
fishes, when borne in a horirontal posture, as if swim- 
ming. 

NAIAS, a genus of plants belonging to the diaecia 
class *y and in the natural method ranking with those of 
which the order is doubtful. See Botany Index. 

NAID, the interior of the great desert of Arabia, 
inhabited by a few scattered tribes of feeble and 
wretched Arabs. See Arabia. 

NAIL, Unguis, in Anatomy, which see. 

Nails, in building, &c. small spikes of iron, brass, 
&c. which being driven into wood, serve to bind se- 
veral pieces together, or to fasten something upon 
them. 

Nails were made use of by the ancient Hebrews for 
cancelling bonds *, and the ceremony was performed by 
striking them through the writing. This seems to be 
alluded to in Scripture, where G<^ is said by our cru- 
cified Saviour to have blotted out the hand-writing 
of ordinances that was against us, and to have taken it 
out of the way, nailing it to his cross,’’ Col. ii. 14. 
For the cause and ceremony of driving the annual nail, 
or claws annalis, among the Romans, see Annalis 
C lavus. 

Nail, is also a measure of length, containing the 
i6tbpart of a yard 

4 F 2 NjiLiya 
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Nailing of NAtLiSG of Cannon. When circamstances make it 
Cannon necessary to abandon cannon, or when the enemy^s ar- 

D tillcry are seized, and it is not however possible to take 

, P them away, it is proper to nail them up, in order to 

render them useless •j which is done by driving a large 
nail or iron spike into the vent of a piece of artillery, 
to render it unserviceable. There are various contri- 
vances to force the nail out, as also sundry machines 
^ Invented for that purpose^ but they have never been 

found of general use *, so that the beat method is to 
drill a new vent. 

One Gasper Vimercalus was the first who invented 
the nailing of cannon. He was a native of Bremen, 
and made use of bis invention first in nailing up the ar- 
tillery of Sinsmund Malatesta. 

NAIN, Lewis Sebastian de, a French critic and 
historian, was the son of a master of the requests, and 
was born at Paris in 1637. At ten years old be went 
to school at Port Royal, and became one of the best 
writers of that institution. Sacy, his intimate (Hend 
and counsellor, prevailed with him in 1676 to receive 
the priesthood^ which it seems, his great humility 
would not before suffer him to aspire to. This virtue 
be seems to have possessed in the extreme ; so that 
Bossuet, seeing one of his letters to Father Dami, with 
whom he had some little dispute, besought him mer- 
rily ** not to be always upon his knees before his ad- 
versary, but raise himself up now and then.** He 
was solicited to push himself forward in the church, 
and Buzanval, bishop of Beauvois, wished to have him 
for his successor \ but Nain, regardless of dignities, 
wished for nothing but retirement, so that be might in- 
dulge in the mortifications of a religious life and the in- 
defatigable cultivation of letters. He died in 1698, aged 
61. His principal works are, i. Memoirs on the ec- 
clesiastical history of the six first ages of the church, 
16 vols. 4to. 2. The history of the emperors, 6 vols. 
4to. These works are deduced from original sources, 
and composed with the utmost fidelity and accuracy. 

Nain, or Naim, situated at the bottom of Mount 
Hermon on the north side, was anciently a city of the 
tribe of Issachar, in the province of Galilee. It was 
near the gates of this city that our Saviour restored 
to life the only son of a-widow, and where be inspired 
Mary Magdalen to come and mourn for her sins at 
bis feet. These circumstances alone make this place 
worthy of notice \ for at present. Nain is only a hamlet 
inhabited by Christians, Mahometans, and Hebrews, 
where there is not a single monument to attract the cu- 
riosity of the traveller. 

NAIRES, Nahers, or Nayers, in modern bistoir, 
a name which is given by the Malabarians to the mili- 
tary of their country, who form a vtry numerous class 
or tribe, out of which the sovereigns of Malabar choose 
their body guard. 

NAIRN, a county of Scotland, comprehending the 
western part of the province of Murray. It is bounded 
on the north by the Murray frith, on the west and 
south by Inverness, and on the east by Elgin. The 
length 18 about 18 miles, and the breadth about 14. 

. The air is temperate and salubrious, and the winters 
are remarkably mild. The face of the countiy is rough 
and mountainous : yet there are some fruitful valleys 
which produce good crops ^of oats and barleys but in 
general the country much better adapted for pastu- 



rage. Here arc also large woods of fir, and oUn 
trees, that afford shelter to the game, of which there is | 
great plenty. The most remarkable straths or vallep 
in this county, are Strathnaim, on the river of 
name, in the south-west part of the diire \ and on the 
south-east side, Strathrin, on both sides of Findhen 
river. Naim is well watered with streams, rivulets, 
and lakes abounding with fish. In the souUieni prt 
there is a smali lake, called Moy. The greater^ 
of the shire is peopled by the Frazers, a wi^ike 
land clan, whose chief, the lord Lovat, lost his life 
on the scaffold for having been concerned in the rebel- 
lion of 1745* Here are a great number of villages^ 
but no towns of note except Naim, supposed to be tbe 
Ttutsis of Ptolemy, situated at the mouth of the rim 
which bears the same name ^ a royal borough, whicb 
gave the title of lord to an ancient family, forfeited in 
tbe rebellion of 1715* Tbe harbour, wluch opened h 
tbe Murray frith, is now choked up with sand \ aid 
the commerce of the town is too inconsiderable to de- 
serve notice. About four miles from Naim stands tbe 
castle of Calder on the river of that name, belooging 
to a branch of tbe family of Campbell ^ and six i^es 
to the north-west of Naira stands Fort George. 

The following is the population of the parities of 
this county, according to tbe Statistical History of Scot- 
land. 



Parishes. 


Population 

1755- 


PopoktioD is 
,7^0—179$. 


Ardclach 


J163 


1186 


Auldearn 


1951 


1406 


Calder 


882 


1062 


Nairn 


2698 


2400 




5694 


6 oj4 






5694 




Increase 


360 



Population in 1801, including part of some other 
Parishes. 



Ardclach 

Auldearn 

Calder 

Croy (Naira division) 
Moy do. 

Nairn 

Urqubart (do.) 



1256 

1401 

1179 

362 

* 34 

town 2215 
1610 



8257 



lo tbe returns for i8ii tlie popnlation of Nain 
Stated to be 8251. See Nairn, Supplement. 

NAI8SANT, in Heraldry y is applied to any ani^ 
issuing ont of tbe midst of some d^inary, and showinf 
only his head, shoulders, fore feet, and leg*, with the 
tip of bis tail \ the rest of his body being bid ia the 
shield, or some charge upon it : in which it difieis fiisi 
issuanty which denotes a living creature arising out d 
tbe bottom of any ordinary or ebam. 

NAISSUS, in Ancient Geograph^y a town of Dm-' 
dania, a district of Moesia Superior, said to be the 
birthplace of Constantine the Great, whicb seems p»^ 
bable fii'om his often residing at that place. Neia^h 



Digitized by kjOOQle 




AM [ 597 ] NAM 

Now called Nissa^ a city of Ser* cestors, who, till of late, baptized and gave the name 
Lat. 43. on the birth day. ^ 

in Botany^ those that are not en- The first imposition of names was founded on differ- 



ns the people (Coin). Now called Nissa^ a city of Ser- 
via. E. Long. 23. N. Lat. 43. 

^ NAKED SKEDS, in Botany^ those that are not en- 
closed in any pod or case. 

NAKIB, in the oriental dignities, the name of an 
officer who is a deputy to the cadiliskier, or, as he may 
be called, the lord high chancellor of Egypt, appoint- 
ed by the grand signior. His office is to carry the 
standard of Mahomet. 

NAKOUS, an Egyptian musical instrument, made 
like two plates of brass, and of all sizes, from two inches 
to a foot in diameter ^ they bold them by strings fast- 
ened to their middles, and strike them together so as to 
beat time. They are used in the Coptic churches and 
in the Mahometan processions. 

NAMA, a genus of plants belonging to the pent- 
aodria class, and order digynia^ and, in the natural 
method, ranking under the 13th order, Succukntct^ 
See Botany l^cx. 



ent views, among different people ^ the most common 
was to mark the good wishes of the parents, or to en- 
title the children to the good fortune a happy name 
seemed to promise. Hence, Victor^ Castor j Faustvs^ 
StatorniSy ProbuSj &c. 

Accordingly, we find such names, by Cicero called 
bona nominOf and by Tacitus husta nominal wesc 
first enrolled and ranged in the ^man musters ^ first 
called to serve at the sacrifices, in the foundation of 
colonies, &c.— >And, on the contrary, Livy calls Atriiis 
Umber, abominandi omnis nomen : and Plautus, on oc- 
casion of a person named Zyco, i. e. greedy wolf,?*"' 
says \ 

Vosmet nunc fucite conjecturam ccefertim 
^uid id sit hominisy cui Lyco nomen Jiet. 



NAME, denotes a word whereby men have agreed Hence, Plato recommends it to men to be careful in 

to express some idea ^ or which serves to denote or sig- giving happy names ^ and the Pythagoreans taught ex- 

nify a thing or subject spoken of. See Word. pressly, that the minds, actions, and successes of men. 

This the grammarians usually call a not/n, nomeUy were according to their names, genius, and fate. Thus 

though their noun is not of quite so much extent as our Panormitan, ex bono nomine oritur bona pretsumptio ; 

name. See Noun. and the common proverb, Bonum nomen bonum omen; 

Seneca, lib. ii. de Beneficiisy observes, that tliere are and hence the foundation of the onomomantia. See 
a great number of things which have no name \ and Onomomantia. 

which, therefore, we are forced to call by other bor- It is an observation deserving attention, says the 
rowed names. Ingens est (says he) rerum copia sine no- abbh Barthelemi, that the greater part of names found 
mincy quas cum propriis appellatimthus signare non pos- in Homer are marks of distinction. They were given. 
sumuSy alienis accommodatis utimur : which may show in honour of the qualities most esteemed in the heroic * 
why, in the course of this dictionary, we frequently give ages. From the word poiemoSy which signifies war, 
divers senses to the same word. have been formed Tiepdemus and Archepolemusy the 

Names are distinguished into proper and appellative, names of two heroes mentioned in the Iliad. The for- 
Froper NjMESy are those which represent some indi- mcr name signifies able to supporty and the latter, able 
^ 4 dnal thing or person, so as to distinguish it from all to directy the labours of war. By adding to the word 
other things of the same species^ as, SocrateSy which rnache^ or battlcy certain prepositions and different parts 
represents a certain philosopher. of speech, which modify the sense in a manner always 

Appellative or General NAMBSy are those which sig- honourable, are composed the names AmphimackuSy 
nifj common ideas ^ or which are common to several AntimachuSy PromachuSy Telemachus, Proceeding in 
individuals of the same species^ as, horsey animaly many the same way, with the word honoreay strength or 
oaky &c. intrepidity,** they formed the names AgOpenoTy he 

Proper names are either called Christiany as being who esteems valour *,’* AgenoTy he who directs it.t* 
given at baptism j or surnames : The first imposed for From thoeSy ^ swift,** arc derived, Akathoesy PanthoeSy 
distinction of persons, answering to the Roman pranuh Perithoesy &c. From nouSy ** mind or intelligence,** 
men; the second, for the distinction of families, an- comt AstynoeSy ArsinoeSy AutenoeSy Ytotu' ' medeSy 

swering to the nomen of the Romans, and the patrony- ** counsel,** AgamedeSy EumedeSy LucomedeSy Thrasy- 
micum of the Greeks. medes ; and from clioSy ** glory,** Amphicksy Agacksy * 

Originally every person bad but one name; as among IphickSy Patroclusy Cl^buluSy with many others, 
the Jews, Adamy &c. among the £gy ptians, Busiris ; Hence Camden takes it for granted, that the names^, 
among the Chaldees, Hinus ; the Medes, Astyages ; in all nations and languages, are significative, and not 
the Greeks, Diomedes ; the Romans, Romulus; the simple sounds for mere di8tinctioo*s sake. This bolds 
Gauls, Divitiacus; the Germans, Ariovistus ; the Bri- not only among the Jews, Greeks, Latins, &c. but even 
tons, Cassibelan; the English, Hengtsty &c. And thus the Turks ; among whom, Abdala signifies GoiPs ser- 
•f other nations, except the savages of Mount Atlas, vant; %o\imw\y peaceable ; Mahomet, ghrijiedy &c. 
whom Pliny and Marcellinus represent as anonymiy And the savages of Hispaniola, and throughout Arne* 
nameless.** rica, who, in their lan^ages, name their children, 

'The Jews gave the name at the circumcision, viz. Glistering Light, SuOy Bright, Fine Gold, &c. ; and 
ei^bt days after the birth : the Romans, to finales the they of Congo, by the names of precious stones, flow 
same day, to males the ninth ; at which time they held ers, &c. 

a feast, called nominalia. To suppose names given without any meaning. 

Since Christianity has obtained, most nations have however by the alteration of language their signifioa- 
followed the Jews, baptizing and giving the name on tion may be lost, that learned author thinks is to re- 
tlie eighth day after the birth; except our English an- proach our ancestors ; and that contrary tO' the sense 

of. 
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Kaine*. of all ancient writers. Porphyr)* notes, that the bar- 
barons names, as he calls them, were very erapbatical, 
and very concise : and accordingly it was esteemed a 
duty to be or svt nominis homines : as Seve- 

rus, Probus, and Aurelius, are called sui nominis impe- 
ratores. 

It was the nsnal way of giving names, to wish the 
children might discharge their names. Thus when 
Gunthram king of France named Clotharius at the 
font, he said, Crescat puer, et kujus sit nominis execu- 
tor. 

The ancient Britons, Camden says, generally took 
their names from colours, because they painted them- 
selves ; which names are now lost, or remain hid among 
the Welsh. When they were subdued by the Homans, 
they took Roman names, some of which still remain 
. corrupted^ though the greatest part became extinct 
upon the admission of the English Saxons, who intro- 
duced the German names, as Cridda, Pen da, Oswald, 
Edward, &c.— The Danes, too, brought with them 
their names ; as Suayne, Harold, Knute, &c. The 
Normans, at the Conquest, brought in other German 
names, as originally using the German tongue \ such 
as Robert, William, Richard, Henry, Hugh, &c. after 
the same manner as the Greek names Aspasius, Boe- 
thius, Symmachus, &c. were introduced into Italy upon 
the division of the empire. After the Conquest, our 
nation, which had ever been averse to foreign names, 
as deeming them unlucky, began to take Hebrew 
names : as Matthew, David, Samson, &c. Tbe va- 
rious names anciently or at present obtaining among u$, 
'from what language or people soever borrowed, are ex- 
plained by Camden in his Remains. As to the period 
when names began to be multiplied, and surnames in- 
troduced, &c. see Surname. 

Of late years it has obtained among us to give sur- 
names for Christian nances ^ which some dislike, on 
account of the confusion it may introduce. Camden 
relates it as an opinion, that the practice first began in 
tbe reign of Edward VI. by such as would be godfathers, 
when they were more than half fathers. Upon which 
some were persuaded to change their names at confir- 
mation •, which, it seems, is usual in other countries. 
—Thus, two sons of Henry II. of France, christened 
Alexander and Hercules, changed them at confirmation 
into Henry and Francis, In monasteries, tbe religious 
assume new names at their admittance, to show they are 
about to lead a new life, and have renounced the world, 
their family, and even their name : v. g. sister Mary of 
the Incarnation, brother Henry (f the Holy Sacrament, 
&c. The popes also changed their names at their 
exaltation to the pontificate \ a custom first introduced 
by Pope Sergius, whose name till then, as Platina 
informs us, was Swine'* s-snout. But Onuphrius refers 
it to John XII. or XIII. and at the same time adds a 
different reason for it from that of Platina, viz. that it 
was done in imitation of St Peter and St Paul, who 
were first called Simon and Saul, 

Among the ancients, those deified by the Heathen 
consecrations had new names given them ; as Romulus 
was called Q^uirinus; Melicertes, Fortunes or Portum- 
nus, &c. 

New names were also given in adoptions, and some- 
times by testament? thus L. ^milius, adopted by 
^ Scipio, took the name of Scipio AJricanus ; and thus 
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Augustus, who was at first called C. Octacius Thsnimu, 
being adopted by tbe testament of Julius Caesar intobii \ 
name and family, took the name of Caius Julius Casar 
Octavianus, 

Names were also changed at en&aochiseiDents into 
new cities. Thu;» Lucuroo, at bis first being niaiie free 
of Rome, took tbe name Lucius Tarmiinius Prism, 
&c. ; and slaves when made free, usually assumed their 
masters names. Those called to tbe equestrian order, 
if they had base names, were always new named, nosam 
ingenuorum veterumyue Romanorum And anung the 
primitive Christians, it was tbe practice to change ibe 
names of tbe catechumens: Thus tbe renegado Lucianos, 
till his baptism, was called Lucius, 

Towards tbe middle of tbe 1 5U1 century, it mu the 
fancy of tbe wits and learned men of tbe age, partlcularij 
in Italy, to change their baptismal names for clashed 
ones. As Sannazarius, for instance, who altrred his 
own plain name Jacopo to Actius Syncertis, Numben 
did the same, and among the rest Piatina the butoriu 
at Rome, who, not without a solemn ceremonia 4 took 
the name of Callimachus instead of Philip, Pope Paul 
II. who reigned about that time, unluckily chanced u 
be suspicious, illiterate, and heavy of comprthessiai 
He had no idea that persons could wish to alter tbeir 
names unless they bad some bad design, and actually 
scrupled not to employ imprisonment and other videot 
methods to discover tbe fancied mystery. Platina was 
n>o8t cruel ly tortured on this frivolous account: he bad 
nothing to confess : so tbe pope, after endeavonring is 
vain to convict him of heresy, sedition, &c, rele^ 
him after a long imprisonment. 

NAMPTWICH, or Nantwich, a townofCfc- 
shire in England, situated on the river Weever, 14 
miles S. E. from Chester, and 162 miles firom Loodo. 

It lies in the Vale Royal, and is one of tbe larpestand 
best built towns in the county, the streets being wiy 
regular, and adorned with many gentlemen’s booses. 
Tbe inhabitants amounting in 1811 to 3999, traik is 
corn, cattle, cheese, fine white salt, and shoes. It 0 
governed by a constable, &c. who are guardians of tbe 
salt springs. It is divided into two equal parts by tbe 
Weever, which is navigable to Winsford bridge. 
Chester canal, terminates in a large bason near this plac& 

In this town were several religious foundations, now 00 
more. The church is a handsome pile of building is 
the form of a cross, with an octangular tower in tk 
middle. 

NAMUR, a province in tbe kingdom of the Nether- 
lands, lying between the rivers Sambre andMte^} 
bounded on the north by Brabant, on tbe east and south 
by Liege, and on the west by Halnault. It is pietty 
fertile } has several forests, marble quarries, andouBes 
of iron, lead, and pit coal ; and is about 30 miks long 
and 20 broad. Namur is the capital town. 

Namur, a large, rich, and very strong town of ik 
Netherlands, capital of the county of Namur, with* 
strong castle, several forts, and a bishop’s see. It con- 
tains 1 5^400 inhabitants. The most considerable fort* 
are, Foil William, Fort Maese, Fort Coquekt, 

Fort Espinor. The castle is built in the middle of ik 
town, on a craggy reck. It was besieged by Bflg 
William in 1695, who took it in the sight of an an|f 
of 100,000 French, though there were id,ooomcnf 
the garrison. It was ceded to the house of Aostna 
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nr taken by the French in 1746 j and 

and restored by the treaty of Aix'la-Cliapellc. It ivas 
again taken by the French in 1794, and remained in 
their possession till 1814, when it was ceded to the 
king of the Netherlands. It is situated at the con- 
fluence of the rivers Maese and Sambre, in £. Long. 
4. 57. N. Lat, 50. 25. 

NAN-tchakg-fod, the capital of Kiang-si, a pro- 
vince of China. This city has no trade but that of 
porcelain, which is made in the neighbourhood of Jao- 
tchcou. It is the residence of a viceroy, and compre- 
hends in its district eight cities ; seven of which are of 
the third class, and only one of the second. 80 much 
of the countiy is cultivated, that the pastures left are 
scarcely sufficient for the flocks. 

NANCl, a town of France, in the department of 
Meurthe, situated near the river Meurthe, and con- 
taining 29,740 inhabitants in 1800. It is divided into 
the Old and New Towns. The first is irregularly 
built, and contains the ducal palace : the streets of the 
New Town are as straight as a line, adorned with 
handsome buildings, and a very fine square. The pri- 
matial church is a magnificent structure, and in that 
of the Cordeliers are the tombs of the ancient dukes. 
The manufactures are cloths, woollen stuffs, silks, hats,, 
iron ware, &c. The town was very well fortified, but 
the king of France demolished the fortifications. It 
has been taken and retaken several times ^ but has be- 
longed to France ever since 1736. £. Long. 6. 17. 

N. Lat. 48. 4 I. 

NANCOWRY, or Sowrt, one of the Nicobar 
islands, lying at the entrance of the bay of BengaL See 
Nicobar. 

NANI, John Baptist, was bom in 1616. His 
father was procui-ator of St Mark, and ambassador from 
Venice to Rome. He was educated with attention, 
aad make considerable improvement. Urban Vlll. a 
just valuer of merit, soon perceived that of young 
Nani. He was admitted into the college of senators in 
1641, and was shortly after nominated ambassador in 
France, where be signalized himself by his compliant 
manners. He procured considerable succours for the 
war of Candia against the Turks ^ and became^ after 
his return to Venice^ superintendant of the war office 
and of finances. Ho was afterwards ambassador to the 
empire : where be rendered those services to his coun- 
try which, as a zealous atid intelligent citizen, he was 
well qualified to discharge. He was again sent into 
France in 1660 to solicit fresh succours for Candia ^ 
and on his rctnm was appointed procurator of St Mark. 
He died November 5. 1768, at the age of 63, much 
regretted by his countrymen. The senate bad appoint- 
ed him to write the History of the Republic ^ which he 
executed to the satisfaction of the Venetians, although 
the work was less admired by foreigners, who were not 
proper judges of the accuracy with which he stated the 
facts, of the purity of his dictiou, nor of the simplicity 
of his style ; although it most be acknowledged that 
bis narrative Is much interrupted by too frequent paren- 
theses. In writing his history of Venice he has given 
an universal history of his times, especially with respect 
to the affairs of the French in Italy. This history, 
which is continued from 1613 to 1671, was printed at 
Venice in 2 vols qto, in the years 1662 and 1679. 
NAN-KINC, a city of China, and capital of the pro- 



vince of Kiang-nan, is said to have been formerly ene Kan-king. 
of the most beautiful and flourishing cities in the » 
world. When the Chinese speak of its extent, they 
say, if two horsemen should go out by the same gate, 
and ride round it on full speed, taking different direc- 
tions, they would not meet before night. This account 
is evidently exaggerated ; but it is certain, that Nan- 
king surpasses in extent all the other cities of China. 

We are assured that its walls are five leagues and a half ., 
in circumference. 

This city is situated at the distance of a league from 
the river Yang-tsc-kiang : it is of an irregular figure *, 
the mountains which are within its circumference hav- 
ing prevented its being built on a regular plan. It was 
formerly the imperial city *, for this reason it was called 
Nan^Kingy which signifies, the Southern Court but 
since the six grand tribunals have been transferred 
from hence to Peking, it is called Kiang-ning in all the 
public acts. 

Nan-king has lost much of its ancient splendour : it 
had formerly a magnificent palace, no vestige of whick 
is now to be seen 5 an observatory at present neglected, 
temples, tombs of the emperoi'S, and other superb mo- 
numents, of which nothing remains but the remem- 
brance. A third of the city is deserted, but the rest is 
well inhabited. Some quarters of it are extremely po- 
pulous and full of business \ particularly the manufac- 
ture of a species of cotton cloth, of which great quan- 
tities are Imported into £urope under the name of Nan- 
kin* The streets are not so broad as those of Peking , 
they are, however, very beautiful, well paved, and 
bordered with rich shops. 

In this city resides one of those great mandarin^ 
called 2 'song-gtou^ who takes cognizance of all import- 
ant affairs, not only of both the governments of the 
province, but also of those of the province of Kiang-si. 

The Tartars have a numerous garrison' here, command- 
ed by a general of their own nation y and they occupy 
a quarter of the city, separated from the rest by a plain 
wall. 

The palaces of the mandarins, whether Chinese or 
Tartars, are in this city meither larger nor better built 
than those in the capital cities of other provinces. Here 
are no public edifices corresponding to the reputation 
of so celebrated a city, excepting its gates, which are 
very beautiful, and some temples, among which is the’ 
famous porcelain tower. It is 200 feet high, and di- 
vided into nine stories by . plain boards within, and 
without by cornices and small projections covered with 
green varnished tiles. There is an ascent of 40 steps 
to the first story y between each of the others there 
are 2i. 

The breadth and depth of the river Yang-tse-kiang 
formerly rendered the port of Nan-king very commo- 
dious y but at present large barks, or rather Chinese 
junks, never enter k : whether it be that it is shut up 
by sand banks, or that the eutrance of it has been for- 
bid, in order that navigators may insensibly lose all 
knowledge of it. 

In the months of April and May a great number of 
excellent fish are caught in this river near the city, 
which are sent to court y they are covered with ice, 
and transported in that manner by barksr kept entirely 
on purpose. Although this city is more than 200 
leagues from Peking, these boats make such expedition, 

that . 
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Kiut'king tliat they arrive there in elglit or nine d^ys* This city^ 
11^ though the capital of the province, has under its par- 
Nap ier, ticular jurisdiction only eight cities of the third class. 
» The number of its inhabitants Is said to be 1,000,000. 
without comprehending the garrison of 40,000 men. 
£. Long. 1 1 9. 24. N. Lat. ^2. 46. 

NANSIO, an island of the Archipela^, a little to 
the north of the island of Santorino, 10 miles in cir- 
cumference •, but has no harbour. The mountains are 
nothing but bare rocks, and there are not springs suffi- 
cient to water the fields. There Is a vast number of 
partridges, whose eggs they destroy every year to pre- 
serve the com, and yet vast nOrobers of them are always 
produced. The ruins of the temple of Apollo are yet 
to be seen, and consist chiefly of marble columns. 
£. Long. 26. 20. N. Lat. 36. 15. 

• NANTES, an ancient, rich, and very considerable 
town of France, in the department of Lower Loire, 
containing 73,879 inhabitants in 1800. It is situated 
on the north side of the Loire, about 40 miles from 
its mouth, at the confluence of the Erdre. It is the 
chief place of the department, the see- of a bishop, 
and the seat of several tribunals. The atmosphere is 

? ure, and the surrounding country is rich and beautiful, 
lantes is a town of extensive trade. Vessels under 
lOO tons ascend to the city ^ those above tbat size dis- 
charge 'tbek cargoes at Palmboeuf, 25 miles below, and 
have them conveyed up in boats. The manufactures 
are cordage, canvas, linen, calico, leather, refined sugar, 
bottle-glass, &c. By the Loire, this town has an ex* 
tensive communication with the iuterior of France } and 
supplies Orleans and other towns with foreign com- 
m^ties. The Spaniards trade here in wine, fine wool, 
iron, silk, oil, oranges, and lemons ; and they carry 
back cloth, stuffs, corn, and hard ware. The Dutch 
send salt fish, and all sorts of spices ^ and in return 
have wine and bnindy. The Swedes bring copper \ 
and the En^ish, lead, tin, &c. It was in this place 
' that -Henry IV. promulgated the famous edict in 1598, 
^ called the Edict of Nantes^ and which was revoked in 
1685. Nantes was anciently, like almost every con- 
9idend>le city in Europe, very strongly fortified. Peter 
de Dreux, one of the dukes of Breta^e, surrounded it 
with walls, which have only been demoibhed within 
these few years. The bridge is an object of curiosity. 
It, is near a mile and a half in len^, being continu^ 
^across all the little islands in the Loire, from north to 
south. W. Long. I. 45. N. Lat. 47. 13. 
NANTWICH. See Namptwich. 

NAP/EA, a genus of plants belonging to the po- 
lyadelpbia class \ and in the natural method ranking 
under the 37th order, Columnifarom See Botany 
Index. 

NAPHTHA, an inflammable substance of the bi- 
tumiitous kind. See Chemistry and Mineralogy. 

NAPHTHALl, or Nephthau (Josh, xix.), one 
of the tribes of Israel ^ having Zabulon on the south, 
Asher on the west, the Jordan on ,the east, and on the 
north Antilibanus. 

NAPIER, John, baron of Merchiston in Scot- 
land, inventor of the logaitthnis, was the eldest son of 
Sir Archibald Na^ei^ of Merchiston, and bora in the 
year 1550. Having given early dimveries of great 
natural parts, his father was careful to have them cul- 
tivated by a liberal education. After going through 
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the ordinary courses of philosophy at the oniverdty of SAjit 
St Andrew^s, be made the tour of France, Itiljf aid 
Germany. Upon bis return to his native coontrj, 
his literature and other fine accomplishments soon res* 
dered him conspicuous, and might have raised him to 
the highest offices of the state : but declining all oTil 
employments, and the bustle of the court, he retired 
from the world to pursue literary researches, in whidi 
lie made an uncommou progress, so as to have favoor* 
ed mankind with sundry useful discoveries. He ap. 
plied himself chiefly to the study of mathematics ; but 
at the same time did not neglect that of the Holy 
Senptures. In both these he hath discovered the ouKt 
extensive knowledge and profound penetration. His 
essay upon the book of the Apocalypse, indicates the 
most acute investigation, and an uncommon strength 
of judgment \ though time hath discovered, that his 
calculations concerning particular events hath proceeiy 
upon fallacious data. This work has been printed 
abroad in several languages ; particularly in French at 
Rochelle in the year 1593, 8vo, announced in the title, 
as revised by himself. Nothing, says Lord Buebae, 
could be more agreeable to the Rochellers or to tbe 
Huguenots of France at this time, than the nutbor’i 
annunciation of the pope as antichrist, which in this 
book he has endeavoured to set forth with much zeal 
and erudition. But what has principally rendered bii 
name famous, was his great and fortunate discovery of 
logarithms in trigonometry, by which tbe ease and ex* 1 
pedition in calculation have so wonderfully assisted tbe 
science of astronomy and the arts of practical geometry 
and navigation. That be had begun about theynr 
1 593 tbe train of inquiry which led him to that great 
achievement in arithmetic, appears from a letter ti 
Crugerus from Kepler in the year 1624; 
mentioning the Canon Mirificus, he writes thus j “Nftil 
autem supra Neperianam rationem esse puto : etsi Scs> 
tus quidem Uteris ad Tychouem, anno 1564, script 
jam spem fecit Canonts illius mirifici which aik- 
sion agrees with the idle story mentioned by Wood ia 
his AihnuB Oxon. and explains it in a way perfectly 
consonant to tbe rights of Napier as tbe inventor. 

'When Napier ‘ bad communicated to Mr Hewy 
Briggs, mathematical professor in Gre^am crdlege, 
his wonderful canon for tbe Ic^arithms, that learw^ 
profisssor set himself to apply the roles in his 
Nepeirea ; and in a letter to Archbishop Usher in tbe 
year 1615, he writes thus ; ** Napier, baron of Mer 
chiston, hath set my head and hands at work with w 
new and admirable logarithms. I hope to see vb 
this summer, if it please God ^ for I never saw a boob 
which pleased me better, and made >me more wonder. 
The following passage firom the life -of Lilly the 
loger is quoted by Lord Buchan, as giving a pk^ 
resque view of the meeting betwixt Briggs and the n- 
ventor of the logarithms at Merchiston near EdinbQrgk 

I will acquaint you (says Lilly) with one memoribk 
story related unto me by John Marr, an excellent at* 
tbematician and geometrician, whom 1 oooceive yio 
remember. He was servant to King Jantes L tw 
Charles I. When Merchiston first puUithed hb W* 
garithms, Mr Briggs, then reader of the astroDomy kc< 
tures at Gresham college in London, was so much f8^ 
prised with admiration of them, that he could 
quietness in himself until he had seen that nobk 
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iff. ^Ijo^ only inventioo they were : he acquaints John 
Marr therewith, who went into Scotland before Mr 
Briggs, purposely to be there when these two so learned 
persons should meet. Mr Briggs appoints a certain day 
when to meet at Edinburgh ; ^t failing thereof, Mer- 
chiston was fearful he would not come. It happened 
one day as John Marr and the baron Napier were 
speaking of Mr Briggs ^ ‘ Ah, John (said Merchiston), 
Mr Bnggs will not come.* At the very instant one 
knocks at the gate : John Marr hasted down, and it 
proved to be Mr Briggs to his great contentment. He 
brings Mr Briggs up to the baron*s chamber, where 
almost one quarter of an hour was spent, each behold- 
ing tbe other with admiration before one word was 
spoken. At last Mr Briggs began ^ * Sir, 1 have un- 
dertaken this long journey purposely to see your person, 
and to know by what engine of wit or ingenuity you 
enme first to think of this most excellent help into astro- 
nomy, viz. the logarithms j but, Sir, being by you 
found out, I wonder nobody else found it out before, 
when now being known it appears so easy.* He was 
nobly entertained by Baron Napier ^ and every summer 
after that, daring the laird*s being alive, this venerable 
roan, Mr Briggs, went purposely to Scotland to visit 
of him V* 

J* There is a passage in the life of Tycho Brahe by 
Gassendi, which may mislead an attentive reader to 
i suppose that Napier*s method had been explored by 
m Herwart at Hoenburg : It is in Gassendi*s Observa*' 
^ tions on a Letter from Tycho to Herwart of tbe last 
day of August 1 599. “ Dixit Hervartus nihil morari 

se sol vend! cujusquara trianguli difficultatem ; solere 
se enim multiplicationum, ac dtvisionum vice additiones 
solum, subtractiones 93 usurpare (quod ut fieri m>sset, 
docuit postmodum suo logaritlimorum Canone Nepe* 
ms).** But Herwart here alludes to this work after- 
wards published in the year 1610, which solves trf- 
angles by prostapli^resis ^ a mode totally different from 
that of the logarithms. 

Kepler dedicated bis Ephemeridc^ to Napier, which 
were published in tbe year 1617 \ and it appears from 
many passages in his letter about this time, that he 
held Napier to be the greatest man of his age in the 
particular department to which he applied his abili^ 
ties. And indeed (says oiir noble biographer), if 
we consider that Napier*s discovery Was not like those 
of Kepler or of Newton, connected with any analogies 
or coincidences which might have led him to it, but 
the fruit of unassisted reason and science, we shall be 
vindicated in placing him in one of the highest niches 
in the temple of Fame. Kepler had made many un- 
successful attempts to discover liis canon for the pe- 
riodic motions of the planets, and hit upon it at last, 
as he himself candidly owns, on the 15th of May 1618 ; 
and Newton applied tbe palpable tendency of heavy, 
bodies to the earth to the system of tbe universe in ge- 
neral \ but Napier sought out his admirable rules by a 
slow scientific progress, arising from the gradual evolu- 
tion of truth.** 

The last literary exertion of this eminent person was 
tbe publication of his RtUfdology and FramptHarjf in the 
year which he dedicated to the Chancellor Se- 

ton 5 and soon after died at Merchiston on the 3d of 
April O. 8- of the same year, in the 68th year of his 
VoL. XIV. Part II. * 



age and 23d of his happy invention.— -The partioolar NapSer* 
titles of bis works published are : i. A plain discovery -y— 
of tbe Revelation of St John. 2. Mirtfid ipdm canoms 
constructin ei loganthmarum^ ad natutxdes ipsorum mi- 
meros hahitndines. 3. Appendix de alia atque preutan^ 
tiore logarithmorum specie consiituenda^ in qua sdHcei 
unitas hgarithmus tsL 4. Bhabdolt^iee^ seu numerati* 
onis per virguhs^ librt duo. 5, Propositiones queedam 
eminentisstmesy ad triangula sphariva mira focultate re^ 
solvenda. To which may be added, 6. His Letter to 
Anthony Bacon (the original of which is in the archhi* 
sbop*8 library at Lambeth), entitled, **Secret inventions, 
profitable and necessary in these days for the defence of 
this island, and withstanding strangers enemies to God^s 
truth and reli^on ;** which the earl of Buchan has 
caused to be printed in the Appendix to bis Account of 
Napier’s Writings. This letter is dated June 2. 1596, 
about which time it appears the author had set himself 
to explore his logarithmic canon. 

This eminent person was twice married. By his 
first wife, who was a daughter of Sir James Stirling of 
Keir, be had only one son named Archibald, who sue- 
ceeded to tbe estate. By bis second wife, a daughter 
of Sir James Chisholm of Cromlix, he bad a numerous 
issue.— Napier^ the only son of tbe first mar- 
riage, was a person of fine parts and learning. Having 
more a turn to public business than his father had, he 
was raised to be a privy counsellor by James VI. under 
whose reign he also held the offices of treasurer-deputei 
justice-clerk, and senator of the college of justice. By 
Charles I. he was raised to tbe peerage by the title of 
Lord Napier. 

Napier's Rods^ or Sones^ an instrument invented by 
Baron Napier, whereby the muItiplicatk>Q and divisioiii 
of large numbers is much faciiitateff. 

As to the Construction of Napier's Rods : Suppose the 
common table of multiplication to be made upon a 
plate of metal, ivory, or pasteboard, and then con- 
ceive the sevemi columns (standing downwards from 
the digits on the head) to be cut asunder : and these 
are what we call Napier's rods of multiplication. But 
then there must be a good number of each^ fer as 
many times as any figure is in the multiplicand, so 
many rods of that species (i. e. with that figure on the 
top of it) must we have % though six rods of each spe- 
cies will be sufficient for any example in common af- 
fisirs ! there roust be also as many rods of o*s. 

But before we explain the way of using these rods, 
there is another thing to be known, viz. that the fi- 
gures on every rod are written in an order different 
from that in tbe table. Thus the little square spaise 
or division in which the several products of every eu- 
lunin are written, is divided into two parts by a line 
across from the upper angle on tbe right to the lower 
on the left ; and if tbe product is a digit, it is set in 
the lower division ^ if it has two places, the first is set in 
the lower, and the second in the upper division \ but 
the spaces on tbe top are not divided \ also there is a 
rod of digits, not divided, which is calM tbe index rod^ 
and of this we need but one single rod. See the figure 
of all the difierent rods, and the index, separate from 
one another, in Plate CCCLXIX. fig. 1. 

Multiplieation by Napier's Rods. First lay down the 
index r ^ } then on tbe right of it set a rod, whose 
4 G top 
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Kttpier. top is the figure in the highest place of the multiplU 
cand ; next to this again, set the rod \^hose top is the 
next figure of the multiplicand ^ and so on in order to 
the first figure. Then is your multiplicand tabulated 
for all the nine digits ; for in the same line of squares 
standing against every figure of the index rod^ you have 
the product of that figure y and therefore you have no 
more to do but to transfer the products and sum them. 
But in taking out these products from th^ rods, the 
order in which the figures stand obliges you to a very 
easy and small addition ^ thus, begin to take out the 
figure in the lower part, or units place, of the square 
of the first rod on the right *, add the figure on the up- 
per part of this rod to that in the lower part of the 
next, and so on y which may be done as fast as you 
can look on them. To make this practice as clear as 
possible, take the following example. 

Example : To multiply 4768 by 385. Having set 
the rods together for the number 4768 (fig. 2.) against 
^ in the index, I find this number by adding accord- 
ing to the rule, - - 23^4® 

Against 8, this number ^ - 38*44 

Against 3, this number - - ^43^4 



Total product • - - 1835680 

'f o make the use of the rods yet more regular and easy, 
tliey arc kept in a flat square box, whose breadth is 
that of ten rods, and the length that of one rod, as 
tliick os to hold six (or as many as you please), the ca- 
pacity of the box being divided into ten cells, for the 
different species of rods. When the rods ave put up in 
the box (each species in its own cell distinguished 
by the first figivre of the rod set before it on the face of 
the box near the top), as much of every rod stands 
without the box as shows tlie first figure of that rod 
also, upon one of the flat sides witliout and near the 
edge, upon tlie left band, the index rod is fixed y and 
along the foot there is a small ledge, y so that the rods 
when applied are laid upon this side, and supported by 
the ledge, which makes the practice very easy ^ but in 
case the multiplicand should have more tluin nine places, 
that upper face of the hex may be made broader. Some 
make the rods with four different faces, and figures on 
each for diffei*ent purposes. 

Division by Napier'* s Rods*, First tabulate your di- 
visor *, then you have it multiplied by all the digits, out 
uf which you may choose such convenient divisors as 
will be next less to tlio figures in Uie dividend, and 
write the index answering in the quotient, and so con- 
tinually till the work is done.. Thus 2179788, divided 
by 6123, gives io the quotient 356% 

Having tabulated the divisor 6423, you see that 
6123 cannot be had in 2179^ therefore take five 
places, and on the rods find a number that is equal or 
next le.ss to 21797, which is 18369) that is, 3 times 
the divisor ) wherefore set 3 in Uie quotient, and sub- 
tract 18369 from the figures above, and there will re- 
main 3428 *, to which add 8, the next figure of the di- 
vidend, and seek again on the rods for it, or the next 
less, which you will find to- be five times ) therefore set 
5 in the quotient, and subtract 30615 from 34288, and 
there will remain 3673 ) to which add 8, the last figure 
ip the dividend, and finding it to be just six tiroes the 
divisor., set six in the quotient.^ 



6123)2179788(356 ^ 

I 8369 • • 

— H 

34288 

30615 



36738 

36738 
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NAPLES, a kingdom of Italy, comprebeniliDg tLf 
ancient countries of Samnium, Campania, Apulia, asd 
Magna Grsecia. It is hounded on all sides by tbc Me* 
diterranean and Adriatic, except on the ncilbeast, 
where it terminates on the Ecclesiastical state, lu 
greatest length from south-east to norlL-wcsl is about 
280 English miles ) and its breadth from north-east to 
south-west, from 96 to 1 20. 

The ancient history of this country fails unctr the 
articles Rome and Italy ) llic piesetil ;tc ot It, ai 
well as of the rest of Italy, is owing to the cenijUt U 
of Charlemagne. When that monarch put an er.i 
to the kingdom of the Lombards, he obliged tl:e oukis 
of Friuli, Spolelto, and Benevento, to ackncwkdgc 
him as king of Italy j but allowed them to exercise dc 
same power and authority which they had enjoyed it* 
fore his conquest. Of tlic.se three dukedoms Bene«ul« . 
waa by far the most powerful and extensive, as it cooi-£j^ 
prehended almost all tl.c present kingdom of Ksplesjck^ 
that part of Farther Calabria beyond the rivers Savutfl*^ 
and Peto, a few maritime cities in Hither Calabiii,*^ 
with the city of Acripoli, and the promontory in its 
neighbourhood called Capo di Licosa ; and lastly, tbe 
dukedoms of Gaeta, Naples, and Amalfi, which vm 
very inconsiderable, and extended along the shore o&ij 
about 100 miles, and were iiitemipted by the Casta)- 
date or county of Capiia. t 

This flouxisbing and extensive dukedom was at the 
time governed by Arechls, who had married one 
the daughters of the last king of the Lombards, 
had submitted, and taken the oath of allegiance to tko^ 
emperor Charles. However, a few years after, 
renounced his allegiance to the Franks, declared hiff- 
self an Independent .Hovercign, and was acknowledged 
as such by all the inhabitants of his duchy. To 
strengthen himself against Pepin king of Italy, who 
resided at Ravenna, he enlarged and fortihed the 
city of Benevento, and- likewise built Salerno oa 
the sea coast, surrounding it with a very strong and 
high wall. He engaged in several wars with the 
Greeks, whom he sometimes obliged to give hi^ 
hostages ) but having invaded the territorifs of tk 
pope, whom Pepin could net assist, Charlemagne was 
prevailed on to relurq to Italy. Arechis, muhle to 
oppose such a formidable enemy, sent bis eldest soo« 
Romuald, to Rome, with an offer of submission : bet, 
at the instigation of the pope, Charles refused the 
offer, and detained his son prisoner ) after which be n* 
vaged the country, and made himself master of Capn. 
Other deputies, however, pioved more successful i and, 
in the year 787, a peace was concluded on these 
dkions : That Arechis and the Beneventans ahoold iw- 
new their allegiance to the Franks) that be should 
yearly tribute to Pepin ) deliver up all histeasorr ) » 
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Ics. gave lus doft Grimoald and his daughter Adclgisa, tvith 
— twrcive others, as hostages for his fidelity ; however, af- 
ter many entreaties, Adclgisa was restored to her father. 
*• Charles had no sooner left Italy, than Arcchis for- 
sa engagements, and began to negociate with 

Irene, empress of Constantinople, and her son Con- 
stantine, for expelling the Franks out of Italy. For 
himself, he desired the honour of the patriciate, and the 
dukedom of Naples with all its dependencies ^ and, 
in return, promised to acknowledge the Greek empe- 
ror as his sovereign, a.id to live after the manner of 
the Greeks. He required, however, to be supported 
by a Greek army, and that his brother-in-law Adal- 
gisus, son to Dcsiderius the last king of the Lombards, 
should be sent over into Italy^ to raise a party among 
his countrymen. These conditions' wei-e readily ac- 
cepted, on condition that Prince Romuald should be 
sent as an hostage } ambassadors were sent to Naples 
with the ensigns of the Patrician order, namely the 
mantle of cloth of gold, the sword, the comb, and tlie 
sandals : but before the ceremony could be performed, 
Prince Romuald died, and soon after him his father } 
whose death was supposed to have been hastened by 
that of his son. 

After the death of Arechis, the Beneventans sent 
a most submissive embassy to Charlemagne, entreating 
him to send them Grimoald, the late king's son, and 
only lawful heir to his crown \ threatening at the same 
time to revolt if their prince was denied them. Charles 
readily granted their request, and allowed Grimoald 
to depart, after he bad agreed to the following con- 
ditions, viz. That he should oblige tfie Lombards to 
shave their beards \ that, in writings, and on money, 
the name of the king should he put before that of the 
prince ^ and that he sliould cause the walls of Salcmo| 
Aceren^a, and Consia, to be entirely abolished. — 
The new king was received by his subjects with the 
utmost joy : and for some time continued faithful to 
bis engagements, excepting only the last article, which 
he either neglected or eluded. So far, however, was 
he from assisting the Greeks, that he gave notice of 
their machinations to Pepin king of Italy ; raised an 
army to oppose his uncle Adalgisus and being join- 
ed by Hildebrand duke of Spoletto, and Vinigise the 
general of Pepin, he attacked the Greeks in Calabria 
soon after they had landed, entirely defeated and took 
his uncle prisoner, and, as is said, put him to a cruel 
death. Yet in a short time Grimoald contracted an 
alliance with the Greek emperor by marrying his niece 
Wanzla } and in the fifth year of his reign a war 
broke out between him and Pepin, which continued 
for twelve years •, at the end of which time a truce was 
concluded. Grimoald survived this pacification only 
three years, and was succeeded by his treasurer Gri- 
moald II. wdio submitted to Charlemagne after the 
Jcatli of Pepin j and from this time the Beneventans 
«rcre looked upon as tributaries of the western emperors* 
\s yet, however, the city of Naples did not own alle- 
;iance to the dukes of Benevento, but was held by the 
astern emperors j and frequent wars took place be- 
ween the Beneventans and Neapolitans. This hap- 
•ened to he the case when Grimoald II. ascended the 
hrone. He concluded a peace with them *, which, 
owever, was of no long continuance j for Theodore, 
ovemor of Naples, having granted protections te 

i 



Dauferius a noble Beneventan, who had been c6iiceme^ NspleA 
in a conspiracy against his prince, Grimoald mat ched ^ ^ 

against the city of Naples, and invested it Ly sea and 
land. Theodore still refused to deliver up the traitorj 
and a general engagement both by land and sea was 
the consequence j in which the Neapolitans were dc- 
foated with so great slaughter, that the sea was stain- 
ed with their blood for more than seven days. Theodore 
then consented to deliver up Dauferius, with 8ooo 
crowns for the expence of the war j and Grimoald not 
only pardoned Dauferius, but received him into favour : 

Xhe traitor, however, reflecting on the heinousness 
of his crime, was seized with remorse j and went a 
pilgrimage to the holy land, carrying a large stone In 
his mouth, by way of penance, which he never took out 
but at his meals. ^ 6 

In the year 821, Grimoald was murdered by R a- 1^ murder- 
delchis count of Consia, and Sico Gastuld of Acei cnza,*^*^’"”*^ 
the latter of whom succeeded to the dukedom ^ 

Benevento. Radclcbis being soon after seized with 
remorse, became a monk ; while Sieo associated liis 
son Sicardo with him in the government j add both, 
being of an ambitious and restless disposition, sought 
a. pretence for attacking the Neapolitans. This was Naplls bo- 
soon found, and the city i^s inv&tcd by sea and land, sicf^ed by 
The Walls were furiously battered 5 and part of them ; 
being beat down, Sico prepared for a general assault. ‘ 
Stephen, at that time duke of Naples, pretended to 
submit ( but, that he might prevent the city from be- 
ing pillaged, entreated Sico to put off his entry tiH 
the morning, and in the mean time sent out his mo- 
ther and bis two children as hostages. Sico consented 
to his request; but next morning found the breach 
built up, and the Neapolitans prepared for their de- 
fence. Exasperated at their perfidy, he renewed his 
attacks with vigour, but without any success ; the be- 
sieged defending themselves with the utmost obstinacy. 

At last, perceiving that they should not be able to 
bold out much longer, they consented to a peace on 
the following conditions, viz. That the Neapolitans 
should pay an annual tribute to the princes of Bene- 
vento, and consent of the transporting of the body of 
St Januarius from his church without the walls of 
Naples to Benevento. These conditions being ratified, 

Sico returned with great honour to Benevento; but 
soon after renewed the war, under pretence that the 
Neapolitans had neglected to pay the stipulated sum ; 
and hostilities continued till his death, w'hich happened 
10833. , * 

Sico was succeeded in the government of Benevento ™ 
by his son Sicardo, who had married the daugliter 
Dauferius ; and being influenced by the evil counsels ^**^^*^ 
of Roffrid his wife's brother, oppressed his subjects to 
such a degree that they conspired against his life. He 
besieged Naples with a powerful army, aud took pos- 
session of Acerra and Atella, both of which he forti- 
fied. But Bonus, the Neapolitan duke, defended him- 
self so vigorously, that the Beneventans were obliged 
to retire, and even to abandon Acerra and Atella, the 
fortifications of which were immediately demolished. 

At last Sicardo agreed to a peace for five years, on 
the intercession of Lothaire, emperor and king of Italy ; 
but bis chief motive was thought to have been the fear 
of the Saracens, whom the duke of Naples bad called 
over from Africa to liis assistance ; for no sooner were 
4 G 2 they 
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they sent back than Sicardo attempted to delaj the 
conclusion of the treaty •y but tke emperor interposing 
his authority, a peace was concluded in the year 836, 
after the war had continued, with very little intermis- 
sion, for 16 years. 

Soon after the conclusion of this peace, the Saracens 
landed at Brindisi ^ and having made themselves masters 
of the place, ravaged all the neighbouring country. 
Sicardo marclied against them with a numerous army ; 
but the Saracens having dug a great number of ditches 
which they slightly covered over, found means to draw 
the Beneventans in among them, whereby they were 
repulsed with great loss. However, Sicardo, having 
reinforced his army, marched again to attack them ; 
hut the Saracens, despairing of success, pillaged and 
burnt Brindisi, and then retired with their booty, and 
a great many captives to Sicily. Sicardo, then, with- 
out any apparent provocation, attacked the city of 
Amalfi, levelled its walls with the ground, carried off 
all its wealth, and the body of its tutelar saint Tri- 
phomen. A gneat many of the iuhabitants were 
transported to Salerno j and by promoting alliances 
between the inhabitanis of both places, he endeavoured 
to unite Amalfi to bis own principality as firmly, as 
possible. 

During all these transactions, Sicardo had tyran- 
nized over his subjects in such a manner, that at last he 
became intolerable. Among other acts of injustice, 
he imprisoned his own brotlier Siconolpbus } com- 
pelled bun to turn priest $ and afterwards sent him 
bound to Tarento, where he caused him to be shut up 
in an old tower that had been built for a cistern. By 
such acts of tyranny his nobles were provoked to con- 
X . , . , spire against him ; and in the year 830 he was muc- 

tent. , 

a civil war. death of Sicardo, Radelchis, hfs secretary 

or treasurer, was unanimously elected prince of Bene- 
vento > but Siconolpbus, the last kingV brother, hav- 
ing regained bis liberty, formed a great party against 
the new prince. Radelchis did not fail to oppose 
him with a formidable army *y and a most ruinous civil 
war ensued. Both parties by turns called in the Sara- 
cens -y and these treaclierous allies acted sometimes 
against one, and sometimes against the other ; or, 
turned their arms against both, as seamed most suit- 
able to their own interest. Thus the war continued 
with the utmost animosity for 12 years, during which 
time the principality was almost entirely ruined -y till 
at last the emperor Lewis interposed, and obiij^d the 
competitors to agree to a partition of the principality. 
By this treaty, Radelchis promised to acknowledge 
^ided.^ Siconolpbus and his successors as lawful princes of the 
principality of Salerno, which was declared to contain 
Tarento, Latiano, Cassano, Cossenzo, Laino, Luca- 
dia, Consia, Montella, Rota, Salerno, Sarno, Cirate- 
rium, Furcnlo, Capua, Feano, Sora, and the half of 
the Gastaldate of Acerenza, where it joins Latiano 
and Consia. The boundary betwixt Benevento and 
Capua was fixed at St Angelo ad Cerros •y Alii Pere- 
grtni was ma<le the boundary betwixt Benevento and 
Salerno, and Staffilo betwixt Benevento and Consia. 
The monasteries of Monte Cassino and St Vincent 
were declared to be immediately under the protection 
of the emperor : both princes stipulated that no hosti- 
lities should bo committed by either against the sub- 
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jects of each others and promised to job their form Kifk 
in order to drive out the Saracens. Soon after 
pacification, however, both Radelchis and Siconolpbus 
died ; the fiorrocr appointing his son Badelgarios, 
or Radelcar, to succeed him y and the latter leaTing 
an infant son, Sico, to the cam of his godfiitlier, 
Peter. 

The war with the Saracens proved very owoccess-tisinti 
ful : neither the united efforts of the prbees, nor tbe^ni 
assistance of the emperor Lewis himself, being aUe 
expel the infidels^ and in 854, Adelgise the second**"’^ 
son of Radelchis, who bad now succeeded, on tbe 
death of his brother Radelcar, to tbe principality ol 
Benevento, was obliged to pay them an annual sub- 
sidy. Two years after, Lando, count of Capoa, re- 
volted from tbe prince of ^Salerno, and could not be 
reduced. In the mean time, Sico, the lawful prince 
of Salerno, had been poisoned by Count Lando, and 
tbe principality, usurped by Ademarius, tbe son of 
Peter above mentioned; but in 861, Ademaiios himself 
was seized and imprisoned by Gaiiferlua, the son of 
Dauferius formerly mentioned. This was occasiooed 
by his cruelty and rapaciotisness^ which entirely alie- 
nated the beaits of his subjects frons him, and encoor- 
aged Gauferius to become tbe head of tbe conspiratais. 
Tbe Saracens in the mean time cuomitted terrible 
ravages throughout tbe Bcueventan territories ; viiicb 
at last obliged Adelgise to enter into an alliance with 
Gauferius, and both together sent a most humble 
bassy to the emperor Lewis, requesting him lo take 
tliem under his protection. About the same time ao 
embassy arrived from Constantinople, proposing a junc- 
tion of the forces of tbe eastern and western empiief 
against the infidels ; upon which Lewis gave orders^ 
assembling a formidable army. But in the roeantiiat 
Adelgise fell off from his alliance, and made peacr 
with the Saracens ; nay, according to some, be en- 
couraged them in their incursions, and it was at bb 
desire that they invaded the duchy of Capua, and after- 
wards that of Naples, which they ravaged in a moA 
barbarous manner. Tbe Neapolitans, in coDjunclHO 
with the duke of Spoletto and the count of Marsi, cs- 
deavoured to oppose them ; but being defeated, tbe 
Saracens continued their ravages with redoubled 
and retired to Ban, which was their capital city, with 
an immense booty. 

In 866, Lewis arrived at Sora with bis army: tad 
having marched to Capua, was there joined by Laa> 
dulph, the bishop and count, with a body of Capoaos : 
but Landulph soon after persuading his countrymen t» 
desert, Lewis marched against that city, which be took 
after a siege of three months, and almost totally d^ 
etroyed. In the end of the year he was joined by 
Gauferius with his quota of troops, having tiered tbo 
eyes of Ardemariiis to be put out in his absence. Dvb 
confirmed him in tbe principality, and marcbed oitb 
bis array to Benevento, where A^lgise received bia 
with great respect. Having reduced some illcoBside^ 
able places belonging to the Saracens, Lewis soon tfiff 
invested Bari ; but as the Saracens received ooBtisml 
supplies from their countrymen settled in Sicily, 
besides were protectcil by the Neapolitans, he co«U 
not reduce the place till year 871, though hr W 
received considerable assistance from bts brotbwXodn- 
rius, and the Greek emperor had sent his a 6eet a 
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300* sail. The expalslon of the Saraceos was complet- 
ed the same year by the taking of Tarento j after which 
the emperor returned with great glory to BcoeventO| 
resolving next to carry his arms into Sicily, and expel 
the infills from thence also. But bis future schemes 
of conquest were frustrated by a quarrel between him 
and Adelgise. The latter, pretending to have been in- 
sulted by the empi*es8, and oppressed by the French, 
seized the emperor himself, and kept him prisoner for 
40 days. His imprisonment would probably have been 
of much longer continuance, had not a body of Sara- 
cens arrived from Africa, who, being joined by such of 
tlieir countrymen as had concealed themselves in Italy, 
laid siege to Salerno with an army of 30,000 men, ra- 
vaging the neighbouring country at the same time with 
the utmost barbarity. By this qew invasion Adelgise 
was so much alarm^, that he set the emperor at liber- 
ty, but first obliged him to swear that be would not re- 
venge the insult that had been oflered him, and that he 
would never return to Benevento. Lewis having then 
joined his forces to those of the prince of Salerno, soon 
obliged the Sairacens to raise the siege of Salerno ^ 
but though they were prevented from taking that 
city, they entirely destroyed the inhabitants of Cala- 
bria, leaving it, according to the expression of one of 
the historians of that time, as desolate as it was at the 
Jbod.’* 

In the year 873, Lewis being absolved from his oatb^ 
by tile pope, went to Benevento, and was reconciled 
to Adelgise ^ but soon after this reconciliation he died, 
and the Saracens continned tlieir ravages to such a, de- 
gree that the inhabitants of Bari were constrained to 
deliver up their city to the Greeks, At the same jime 
the Salernitans, Neapolitans, Cajetans, and Amalfi^ 
tans, having made peace with the Saracens, were com- 
pelled to agree to their proposal of Invading the terri- 
tories of the Roman pontiff. His holiness exerted 
binisdf to the uimast, both with spiritual and tempo- 
ral weapons, iu order to defend bis right ^ but was at 
last reduced to the necessity .of becoming a tributary 
to the infideb, and promising to pay them a large sum 
annually. 

In the mean time, all Italy was thrown into the 
greatest confusion by the death of Charles the Bald, 
who died of poison at Pavia, as he was coming to tbo 
pope^ assistance. Sergius duke of Naples continued 
a firm friend to the infidels ; nor could he be detached 
from their interests even by the thunder of a papal ex- 
communication : but unluckily happening to fall into 
the hands of his brother Athanasius bishop of Naples, , 
the zeal of that prelate prompted him to put out his 
eyes, and send him a close prisoner to Rome ^ for which 
the highest encomiums were bestowed on him. by the 
holy father. 

In 876, Adelgise was murdered by two of his ne- 
phews ; one of whom, by name GaidertSj seized the 
principality. About the same time Landulph bishop 
of Capua ayiug, a civil war ensued among hb children, 
thoogb their fatherb dominions bad been divided a- 
mong them according to hU wilh The princes of Sa- 
lerno and Benevento, the duke of Spoletto, and Gre- 
gory the Greek governor of Bari and Otranto, took 
different sides in the quarrel, as . they thought most ' 
proper ; and to complete the confusion, the new bbhop 
was expelled^ and hb brother, though a layman, cho- 



sen to that office, and even consecrated by the pope, Naples, 
who wrote to Gauferius, forbidding him to attack Ca- ' -s ■“ 
pua under pain of excommunication. But though Gau- 
ferius was, in general, obedient to the popeb commands, , 
he proved refiractoiy in this particular, and laid siege to 
Capua for two years successively. 

Thus the Capuan territories were reduced to the 
roost miserable situation \ being obliged to maintain at 
the same time the armies of the prince of Benevento 
and the duke of Spobtto. The Saracens, in the mean 
time, took the opportunity of strengthening themselvea- 
iu Italy \ and. Athanasius, notwithstanding the great-^ 
commendations he had received from the pope for put- 
ting out his brother b eyes, consented to enter into an 
alliance with them, in conjunction with whom he ra- 
vaged the territories of the pope, as well as those of Be- 
ne vento and Spoletto, plundering all the churches, mo- 
nasteries, towns, and villages, through which they pas- 
sed. At tiie same time the prince of Salerno was obli- 
ged to grant them a settlement in the neighbourhood 
of hb capital \ the duke of Gaeta iuvited them to hb 
assistance, being oppressed by tbe count of Capua \ and 
even the pope himself was obliged to make peace with 
them, and to grant them a settlement on tbe north side 
of the Carigliano, where they fortified themselves, and 
continued for more than 40 years. 

To put a stop to the confusion which reigned iir* 

Italy, the pope now thought proper to restore the bi- 
shop of Capua, who had been expelled, but allowed hb 
brother to reside iu the city, and govern one half of 
the diocese ; but notwithstanding this partition, the. 
civil dissensions continued with the utmost violence, the- 
nearest relations murdering or banishing each other, . 
according as the fortune of the one or tbe other pre- 
vailed. Athanasius, notwithstanding all the popeb re- 
monstrances, continued his alliance with tbe Saracens y 
in conjunction with whom he ravaged the territory of . 
Benevento, and fomented tbe divisions in. Capua, in 1 
hopes of being able to make a conquest of it. At last 
bis holiness thought proper to issue a sentencc.of ex- 
communication against him: but this attached him to..- 
the Saracens more than ever : insomuch that he sent 
to Suebaim, king of the Saracens in Sicily, desiring 
hkn to come over and command a great body of his 
countrymen who had settled at the foot of Mount Ve- 
suvius. Suchaim accepted the invitation, and immedb 
ately turned his arms a^inst Athanasius \ allowing bis 
troops to live at discretion in the territory of Naples, 
where they ravished^he women, and plundered tbe in- 
habitants. These calamities were, by the superstitious 
Neapolitans, imagined to be a consequence of the sen- 
tence of excommunication ) and therefore they used 
their utmost endeavours to persuade tbe prelate to con- 
clude a league with some Christian prince, and renounce 
all connexion with the infidels. In this they at last 
proved successful, and Athanasius concluded an alliance 
with Guaimarius prince of Salerno ^ in consequence of 
which the Saracens were obliged to quit tbe Neapoli- 
tan territories, and retire to Agropoli. Athanasius 
then directed bis force against Capua, of which he made 
himself master in tbe par 882. The Saracens, how- 
ever, still continued their incursions, and ravaged several 
provinces in such a manner, that they became entirely 
desolate* 

These confusions continued for a long time 4 during 

which . 
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tvlilcl] tlie Greeks found an opportunity of making 
themselves masters of Benevento, and well nigh became 
masters also of Salerno ; but in thi& they failed through 
the treachery of the bishop, and in the year 896 they 
were totally expelled by the bishop, four years after 
they bad become masters of it. In 915 the Saracens 
received such an overthrow at Carigliano, that scarce 
cen« almost one of them remained. However, a new body soon ar- 
cutfived from Africa, and infested the sea coasts for some 
time longer. A war also ensued between Landulph 
and the Greeks; which concluded disadvantageously 
for the former, who was obliged to submit to the empe- 
Tor of Constantinople in 943. 

In 961, Otho the Great, king of Germany, invaded 
Italy with a powerful army against Berengarius HI. 
and, marching to Rome, received the imperial crown 
from the hands of the pope. In 964, he erected Ca- 
pua into a principality, received homage from the 
other princes of Lombardy, and fonned a design of re- 
covering Puglia and Calabria from the Greeks. But 
in this last scheme he failed ; and after various hostili- 
ties a treaty was concluded, and the young princess 
'Tbeophania married to Otbo's son, afterwards em- 
^ror. 

All this time the Saracens continued their incursions; 
and the Greeks bad gained ground so much, that they 
were now in possession of trvo-thirds of the present 
kingdom of Naples ; but in the year 1002 or 1003, the 
Normans first began to be remarkable in Italy. They 
liad, about a century before, embraced Christianity, and 
become very zealous in all the superstitions which were 
then practised. They were particularly zealous in visi- 
ting sacred place?, especially Rome, and the holy se- 
pulchre at Jerusalem ; and being naturally of a very 
miartial disposition, they forced through great bodies of 
Greeks and Saracens who opposed their passage. A- 
4 )out this time 40, or, as others write, ico, of these 
Normans, returning from Jerusalem by sea, landed at 
Salerno in the habit of pilgrims, where they were ho- 
nourably received by Guaimarius. During their resi- 
dence at Salerno, a great body of Saracens landed, and 
invested the city. Guaimarius, not being in a condi- 
tion to oppose the invaders by force, was preparing to 
pay them a large sum of money, which they demanded 
when the Normans proposed to attack them ; and, ha- 
ving got arms and horse.s from the prince, they engaged 
the infidels with such fury and bravery, that they cn* 
tirely defeated them, and obliged them to fly to their 
ships. By this complete victory Guaimarius was filled 
with such admiration of the valour of these strangers, 
that he entreated them to remain in his country ; oflfer- 
iiig them lands, and the most honourable employ- 
ments : but not being able to prevail with them to stay 
in Italy, or even accept of his presents ; at their depar- 
ture he sent some ambassadoi*8 with them to Normandy, 
in vessels loaded with exquisite fruits, rich furniture for 
horses, &c. in order to allure the valiant Normans to 
leave their own country. This kind invitation encou- 
raged a Norman chief, named Osmoz/rf Drengoty to set- 
tle in Italy about the year 1015 ; having killed another 
lord in a duel, which obliged hirai to leave his own 
country, in order to avoid the resentment of his sove- 
reign, Robert duke of Normandy. In the mean time, 
the city of Bari had revolted from the Greeks, and 
chosen one Mcllo for thear leader, whose wife nnd 
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children happened soon afler to fall into the hanl^ of 
their enemies, and weie sent prisoners to Conslantinoplt. 

No sooner, therefore, did Mello hear of the airivil of 
these adventurers, than he engaged them to assist him; 
and having drawn together a considerable army, 
ed tlie Greeks with great slaughter, and obliged tbemCiedi. 
to abandon their camp. In this engagement the Nor- 
mans distinguished themselves by their bravery; and 
the news of their success soon brought from Normao- 
dy an innumerable multitude of their countrymeD, 
with their wives and children. By this reinforcemeDt, 
Mcllo gained two other victories, took a great maoy 
towns, and obliged the Greeks to abandon a large 
territory ; but, in 1019, they were utterly defeated, j, 
and every thing recovered by the Greeks. The Greek 
general, Bajanus, continuea to go on with sochsur-i^^ 
prising success, that he almost entirely re-established*^ 
the affairs of bis countrymen in Italy, and made a dis* 
tinct province of the western part of Puglia, which 
be called Capatanata^ and which to thb day retains the 
name of Capitanata. His great progress at last alarm- 
ed the emperors of Germany ; and, in 1027, Pandul- 
plius prince of Capua made himself master of Naples 3 
but was obliged, three years afterwards, to leave it, by 
the Normans, who built the city of Aversa, which 
was now erected into a county. In consequence of thii 
piece of good fortune, great numbers of Nonnan ad. 
venturers migrated into Italy ; among whom were Wil- 
liam, Drogo, and Umbert, three of the sons of Tancifd 
duke of Hautville ; from whose posterity those princes 
were descended, who first conquered the island of Sicily 
from the Saracens, and formed the present kingdom of 
Naples. 

In 1040, the Greek emperor Michael Paleolog®, 
in order to secure the affection of his fickle snbjects 
undertook the conquest of Italy from the Saracens, 
and for that purpose sent a general named Michatl Ma- 
niaciis into Sicily. This commander, hearing of the 
great reputation of the Normans, sent to Guaimarios, 
prince of Salerno, entreating him to grant him some 
those waiTiors. His request was most willingly heark- 
ened to by the prince of Salerno, who, to encoongr 
the Normans to engage in the expedition, promised 
them some additional rewards besides the emperor’s pay. 
William, Drogo, and Umbert, accordingly marched 
from Salerno with 300 of their country'men; and, pas- 
sing over into Sicily, distinguished themselves roost re- 



markably in the conquest of that island. Maniacosac-^r 
knowlcdg d, that the recovery of Messina was chiefly 
owning to their valour ; and Willmm with his Nonnaus 
gained a complete victory o%-cr the Saracens before Sy- 
racuse, where he killed the governor of the cityia 
single combat. Maniacus made himself master of Sy- 
racuse, and almost entirely reduced the whole island; 
but, being accused of treason, was next year carried 
prisoner to Constantinople. His successor DoceansJ, 
being a man of no abilities, quickly lost the whole 
island except Messina, and treated bis Norman ausi- 
liaries with the utmost contempt. He would not al- 
low them any share of the booty j and even caused one 
Ardoin, a noble Lombard, and associate and interpre- 
ter of the Normans, to be whipped round the camp, 
because he refused to part with the horse of a Siracea 
whom he had slain in single combat. The comjeqacocss 
of this tyrannical behavrogr ivere %*ery fiital to the 
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. Greeks. Ardoin soon after obtained leave to return 
i to Italy under a pretence of a vow, and ail the Normans 
embarked at night along with him ^ but instead of go- 
ing to Rome, Ardoin went immediately to Aversa, 
where be persuaded Count Rainulphus, sovereign of 
that province, to join with him in the design he had 
formed of attacking the Greek provinces in Italy, 
which he showed him would be an easy conquest, as 
the inhabitants submitted with great reluctance to the 
Greeks, and the provinces were at that time almost en- 
tirely defenceless. Hainulphus approved of the scheme, 
and raised 500 soldiers, whom he sent under 1 2 offi- 
cers to join the other Normans under the sons of Tan- 
cred ; and made an agreement with Ardoin, that the 
conquests should he equally divided among the chief 
leaders. Their first enterprise was the reduction of 
Meflis, one of the strongest cities in Puglia, which 
presently surrendered ; and they increased its fortifica' 
tions 80 much, that it thenceforth became impregnable. 
Soon after this they made themselves mastei*s ot Veno- 
sa, A-coli, and Lavello, with very little opjjosition. 
Docoar; n, alarmed with the rapidity of their con- 
quests, miinediutely left Sicily, and marched with his 
army into i^uglia, where he :ut:ioked the invaders near 
the river Oliviento ; hut a fierce engagement, he 
was obliged to retire with i iii^ident.Me iuss. The 
Greeks were soon after dtdcait <1 a cond lime at Can- 
nae ; and in a third engagement, which liappened near 
the river Ofanto, the army of Doceanus was entirely 
routed, and he himself obliged to fly to Bari. On 
this bad success Doceanus was ordered to return to 
bis command in Sicily, and another general was sent 
with an army into Puglia. This new commander, 
however, had no better success than his predecessor \ 
for his army was entirely defeated in an engagement 
with the Normans, and be himself taken prisoner. A- 
tenufphus, brother to one of the princes of Benevento 
on whom the Normans had conferred the ohief comr 
mand, set at liberty the captive general without con- 
sulting them, on receiving from him a cousiderahle 
sum of money. With this the Normans were so much 
displeased that they deprived Atenuipbus of bis com- 
mand, and bestowed it on Argyrus son to the late 
Mello, who had escaped from Constantinople, and now 
assumed the title of duke and prince of Italy, Before 
this time also Maniacus, whom we have formerly men- 
tioned, had returned to Italy \ and to strike the great- 
er terror into the revolted cities, had executed a nuiur 
berjof people of all ages and sexes with great inhuma- 
nity. Soon after this Maniacus openly rebelled against 
the Greek emperor Constantinus, and prevailed upon 
his own army to proclaim him emperor, beginning 
hostilities immediately against the Greek cities. Ar^ 
gyrus at the same time took Giovenazzo and besieged 
Trani, and soon after besieged Maniacus himself in 
Tarento ^ but be, being afraid of falling into the 
bands of tbe Normans, fled to Otranto, and from thence 
to Bulgaria, where being entirely defeated by one of the 
emperor^s generals^ he was taken prisoner, and bad his 
heskd struck oflF. 

The Normans having now conquered the greatest 
part of Puglia, proceeded to make a division of their 
conquest 9 in which, after each commander had got his 
proper share, the city of Melfi^ was left common to all, 
and appreciated as a place for assembling to consult 



about the most important affairs of tie nation. Argyrus Xaplc* 
alone was neglected in tlus diviricn ; but he, having y-*" ^ 
gained the favour ol the emperor by expelling the re- 
bel Maniacus . fiom Italy, was by him created duke of 
Bari, on purpose to cheek the power of the Normans, 
with the title of prince and duke of I* y glia. The Ngrr 
mans, however, were too powerful to be much awed 
by Argyrus, and behaved with great insolence to the 
neighbouring princes \ but as they could not be expel- 
led by force, and were confirmed in their conquests by 
Henry II. emperor of Geimany in 1047, Greek 
emperor attempted to get rid of them, by sending Ar- 
gyrus with large sums of money to bribe them to enter 
into his service against the Persians. But they, per- 
ceiving the snare, replied that they were resolved not 
to leave Italy unless they were expelled by force : upon 
which Argyrus made use of tbe same money in bribing 22 
the Puglians to assassinate these invaders. This brought 
on a massacre, in which greater numbers of Normans 
perished than had fallen in all the late wars. Argyrus 
attempted to take advantage of the confusion produced 
by this massacre, hut was defeated ^ after which he 
had recourse to Pope Leo, beseeching him to deliver . 

Italy from these cruel tyrants ; but this scheme proved 
still more unsuccessful than the others had been \ for the 
pope himself was defeated and taken prisoner ^ and, in 
consequence of the respect showed him by the Normans, They are 
granted them, as a fief of the holy see, all the con- confirmed 
quests they had made or should make in Calabria and '’y ***5 

Sicily. ‘"nuiJS!' 

Soon after this, the Norman power became extreme- ^*°^”**^ 
ly formidable \ the famous Robert Guiscard ascended 
the throne in 1056. He made great progress in the 
conquest of Calabria, and reduced most of the cities 
which held out for the Greeks in these parts. About 
the same time the counts of Capua, were expelled from 
tlieir territory \ and the abbot Desiderius mentions his 
having seen the children of Landulphus V. the last 
count, going about as vagabonds, and begging for 
their support. The pope alarmed by these conquests,, 
excommunicated the Normans in wholesale, pretending 
that they had seized sopie of the territories belonging 
to tbe church; but by the pretended submission of 
Robert, he not only was persuaded to take off tbe sen- 
tence of excommunication, but to invest him with the 
provinces of Apulia, Calabria, and Sicily. After 
tliis, he continued the war against the Greeks with 
great success. In 1071, in conjunction with bis bro-g- 
ther Roger, he conquered the island of Sicily, andqJ^rJ/J^ 
gave tbe investiture of the whole island to him with the Robert 
title of county reserving to himself only the half of Pa- Griscard4. 
lermo, Messina, and the valley of Demona. The like 
success attended his arms against Salemo in J074 ; but 
after this, having unadvisedly taken some places from 
the pope, be again fell under tbe sentence of excommu- 
nication ; yet he was reconciled to him in 1080, and 
received a second time the investiture of all his domi- 
nions. The next year he undertook an expedition 
against the Greeks ; and though the emperor was as- 
sisted by a Venetian fleet, Robert made himself master 
of the island of Corfu, reduced Durazzo, and great 
part of Romania; insomuch that by the success of his 
arms, and his near approach to Constantinople, he 
struck an universal terror among the Greeks. But 
while Robert was thus extending his conquests, he was 
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ftlanned lif the news of a formidable rebelKofi in Italy, 
' i ■•^and that the emperor Henry bad taken the city of 
Rome, and closely shut np the pope in the castle of St 
Angelo. Robert, therefore, leaving the command of 
the army to bis son Boemirod, retomed to Italy, where 
he immediately dispersed the rebels, and released the 
:]K>pe, while his son gained a considerable victory i^ver 
the Greeks. After this Robert made great prepara- 
tions for another expedition into Greece, in order to 
second his son Boemund. Alexins Comnenns, who 
was about this time declared emperor by the Greek ar* 
my, being assisted by the Venetian fleet, endeavoured 
to oppose his passage *, hot was entirely defeated, with 
'the loss of a great many galleys. But a final stop was 
now put to nis enterprises by bis death, which hap- 
^ned in the island of Corfb in 1085. 

Though the power of the l^ormans 'was thus tho- 
rougblj established in Italy and Sicily, and though 
the prince of Benevento was in r i j'o invested by the 
pope with the title of king of Sicily, -yet by reason of 
the civil dissensions which took (ilace among tbemserves, 
and the general confnsion which reigned m Italy in 
those ages, they were obliged, notwithstanding all 
Aad by the their valour, to siriinntt to 'the emperor in By 

OTperar of faun the Sicilians were treated 'With so great cruelty, 
Gennay. the empress Constantia was induced to conspiie 
against him in took him pHsoner, and released 

him enry on condition of his sending off his army im- 
mediately for the Holy Land. This was complied with ) 
but the emperor did not long survive the reconciliation, 
being poisoned, as was sup^sed, by order of the em- 
press. 

In 1254 ^huiAed the kingdom as a fief 

devolved on the churinh in cxmsequence of a sentence of 
deposition pronounced against King Frederick at the 
, council of Lyons; nnd, in 1263, -the kingdom was, in 
coii8ei|QeDce of this right, conferred on Charles count 
of Anjou. After much contention and bloodshed, the 
26 French thus becattie masters of Sicily and Naples. 
Their government was insuppottably tyrannical; and 
at the same time the haughtiness of tlieir king so pro- 
Sicily aad vokud the pope, that he resolved to homble him.— 
Kaplei. Charles had resolved on an expedition against Constan- 
tinople ; and for 'this porpose had fitted out a fleet of 
100 galleys, 30 large ships, 200 transports, besides 
manj other smaller vessels, on board of which he in- 
tended to embark id,ooo horse, and a numerous ar- 
my of foot. This formidable ahliament greatly alarm- 
ed the emperor Michael Paleologus ; for which reason 
he entered into a negotiation with John di Procida, a 
noble Salernitan, lord of (he isle of Procida in the bay 
of Naples, who had formed a scheme for a general re- 
volt in the island of Sicily. John, though a noble- 
man, was also a physician, and had been counsellor to 
two former princes, and even to King Charles himself ; 
but being stripped of bis estate hr the king under pre- 
tence of treason, and, his wife being debauched by the 
French, he retired to Constantia queen of Arragon, 
where he was created a baron of the kingdom of Va- 
lencia, by her husband King Peter, and lord of Luxen, 
Benizzano, and Palma. As he was greatly exasperat- 
ed against the French, he employed many spies both 
in Puglia and Sicily ; and being informed that the Si- 
cilians were totallj disaffected to the French, he came 
to the island in disguise, and concerted a plan with the 
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most powerful of the’^maleconteiita’ for a xevcdution ig 
favour of Constantia, though she derived her right mAj 
as being the daughter of a former usurper mmed Jim. 

/red, Procida then set out for Cbnslantiaople, ubere 
in some private conferences with the emperor, he per- 
suaded him, that the most probable means of defeiciag 
Charles’s scheme was by assisting the Spaaiaids aad 
Sicilian malecontents. Paleologus accordingly gmt- 
ed him a large sum of money, and on his departme 
sent one of bis secretaries ahmg with him, who, land- 
ing m Sicily, had a conference with the chief conspi- 
rators. John, having received letters from them, it- 
guised himself in the habit of a Franciscan, and neat 
to Snriano in the neighbourhood of Rome. As he well 
knew the enmity which subsisted between the pope aad 
King Chkdes, he diadosed his design to his holmeai*| 
who readily entered into his measures, wrote to Peter 
to hasten his armament, ptoraising him the invcatitaie 
of the island as soon as he bad taken possession of it ; 
and, by refusing the assistance he bad ^umised Is 
Charles, obliged -him for the present to delay his ex- 
pedition. In the beginning of the year 128c, Procids 
returned to Arragon, and % showing the letters fnm 
the pope and Bieilian bkrons, prevailed on Peter te 
embark in his design, assuring him of the assistaacc 
of Paleologus. This king of Arragon nccordingly pie- 
pared a formidable fleet under pretence of invadisg 
Africa, and is even said to have received 20,000 da- 
cats from Charles, in order to assist him in his prepfa- 
rations. 

Bot while John went on thus sucoeasfiilly with Us 
scheme, all his memsnres were in danger of he^ brake 
by the death of Pope Nicholas. The new pope, Mar- 
tin IV. was entirely in the interest of Charles, on wbsa^ 
in 1281, he conferred the senatorial dignity of Borne. 
Procida, however, still resolved to prosecute his acbenc; 
and, leaving Italy,^ hd^ .another conference with tbe 
conspirators in Sicily ; aflUr Which, be again went ts 
Codstantiiiople, and obtained from Paleologus 30,00c 
ounces of gold, with which he immediately retvaed 
to Arragon. Tbe death of Nicholas had damped tbe 
ardour of Peter ; but, being urged with great earnest- 
ness by John, be again renewed his preparmtioiis; 
which alarmed tbe pope and tbe king of France. In 
consequence of this they sent a message to him, dear 
ing to know against what Saraceni he designed to 
employ bis armament. In this particular Peter refth- 
sed to satisfy them ; upon which they eanestly osnn- 
selled Charles to guard against an invasion: bnt be 
neglected their advice, being wholly intent 00 Us 
eastern expedition, and encouraged by a revolt wbkb 
bad happened in Greece and to facilitate his expedi- 
tion, be prevailed on tftw pope to excommnnicate the 
Greeks, on pretence that they had broken some of the 
articles of union concluded at the oouncil of Lyons a 
few years before. Peter in tbe mean time contmoed 
his preparations with great diligence, intending to put 
to sea tbe following summer. Procida had retneaed ts^« 
Palormo, to wait for a favourable oppottoaity ef pat ■uarW 
ting his design in execution, which was soon aflerM 
him by the FrencL On Easter Monday, March 3a 
1 282, the chief conspirators had astemhled at Palenss; 
and, after dinner, both tbe Pakro^tans and French 
went in a grand processkm to the church of Msaicak, 
about three onles without dw city. While thsy 
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^her train, wbo being observed by one Drochettus, a of France and Spain contended for the sovereignty of ‘ 
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Fienchnian, be ran to her, and began to use her in a 
rade manner, under pretence of searching for conceal- 
ed arms. A young Sicilian, exasperated at this af- 
front stabbed him with his own sword ; and a tumult 
ensuing, 200 French were immediately murdered. The 
enrtg^ populace then ran to the city, crying out, 
“ Let the French die. Let the French die and, with- 
out distinction of age or sex, slaughtered all of that na- 
tion they could find, even such as had fled to the churches. 
The coaspirators then left Palermo, and excited the in- 
habitants to murder the French all over the island, ex- 
cepting in Messina, which city at first refused to be con- 
cerned in the revolt. But, being invited by the Paler- 
mitans to throw off the French yoke, a few weeks affer, 
the citizens in a tumultous manner destroyed some of 
the French ^ and pulling down the arms of King Charles, 
and erecting those of the city, chose one Baldwin for 
their governor, who saved the remaining French from 
the fury of the populace, and allowed them to transport 
themselves, with their wives and children to Italy. 
Eight thousand persons are said to have been murdered 
on this occasion. 

Immediately after this massacre, the Sicilians offered 
their allegiance to the king of Arragon ; wbo accepted 
of the invitation, and landed with his forces at Trapani. 
From thence he went to Palermo, where be was crown- 
ed king of Sicily with great solemnity, and Charles left 
the island with precipitation. The day after he landed 
bis army in Italy, the Arragonian fleet arrived, took 
29 of bis galleys, and the next day burnt 80 transports 
in presence of his army. Soon after this Charles sent 
an embassy to Peter, accusing him of perfidy, in invading 
his dominions in time of peace ^ and, according to some, 
challenged him at the same time to decide the matter 
by srogte combat. Others sa^ that the challenge was 
given by Peter. Certain it is, however, that a chal- 
lenge was given, and to appearance accepted : hut Pe- 
ter determined to employ much more effectual means in 
snpport of his pretensions thkn trusting to a due) ^ and 
therefore pushed on his operations most vigorously, 
while bis adversary trifled away bis time : and thus he 
at last became master^of the contested kingdom 9 which, 
however, he did not ;long enjoy, dying about the end 
of the year 128 5. 

By hb will, Peter Jeft the kingdom of Arragon to 
bis eldest son Alphonsus, and Sicily to Don James 
his other son, who was also to succeed to the kingdom 
of Arragon in case Alphonsus should die without male 
issue. Accordingly, Don James was solemnly crown- 
ed at Palermo the ad of February 1 286. In 1 295, 
however, he deserted them, and tamely resigned up his 
right to Charles, son to him above mentioned, in a 
manner perhaps unparalleled. On bis resignation the 
Sicilians conferred the crown upon his brother Don 
Frederic : after which the war continued with great 
violence till the year 13(^39 when a peace was concluded, 
and the kingdoms of Naples and Sicily formally db- 
joined ; Frederic being allowed to keep the latter, under 
the name ^of Trinacria; and Charles being confirmed 
in the possessioft of the former, which he quietly enjoy- 
ed till his death in 13^9^ 

Naples oontinued to be governed by its own kings 
Vox.. XIV. Part II. 



this country. Frederic, at that time king of Naples, 
resigned the sovereignty to Louis XII. on being created 
duke of Anjou, and receiving an annual pension of 29 
30,000 ducats. But, in 1504, the French were entire- The Spa- 
ly defeated by the Spaniards, and obliged to evacuate ®**^*^* 
the kingdom; and the following year Louis renoun- 
ced all pretensions to the crown, which from this time Naples, 
hath remained almost constantly in the bands of the 
Spaniards. 

The government of the Spaniards proved no less op- 
pressive to the Neapolitans than that of otbei-s had been. 

The kings of Spain set no bounds to their exactions, 
and of consequence the people were loaded with all 
manner of taxes ; even the most indispensable necessa- 
ries of life not being exempted. In 1647, ^ 
was laid on fruit; which the people looked upon as 
the most grievous oppression, the chief part of their 
subsistence, during the summer months, being fruit, 
which in the kingdom of Naples is very plentiful and 
delicious. The edict for collecting the new duty was 30 
no sooner published, than the people began to murmur A general 
in a tumultuous manner; and when the viceroy came 
abroad, they surrounded his coach, bawling out to 
have their grievances redressed. Tliey were encoura- 
ged in their sedition, . by the news that the citizens of 
Palermo had actually revolted on account of the im- 
position of new duties. The viceroy, therefore, appre- 
hensive of greater disorders, began to think of taking 
off the tax ; but those wbo farmed the tax having brib- 
ed some of his favourites, be was by their means per- 
suaded not to abolish it. The indignation of the people, 
wbo had suspected his intention, was now greatly in- 
creased, es|iecially as they were privately excited by se- 
veral raalecontenU. The farmers of the revenue, and 
all those concerned in raising the taxes bad incurred the 
hatred and detestation of the people, particularly of 31 
Tommaso Aniello, commonly called o/'Accountof 

Amaljiy a hsherman, whose wife, having been discover- j^“**®**^* 
cd in smuggling a small quantity of meal, was imprison- 
ed, and condemned to pay a fine of 100 ducats. 

Massaniello, a few years before had come to Naples 
from Amalfi, where his father had been a fisherman. 

At this time he was about 24 years of age, and the 
father of four children. He was of a middle stature, 
and an agreeable aspect ; was distinguished for bis bold- 
ness, activity, and integrity ; and had a great influence 
with bis companions, by whom be was beloved and 
esteemed. As he was obliged even to sell his furniture 
to pay the heavy fine, he bad conceived an implacable 
hatred against the farmers of the taxes, and was also 
moved with compassion for the miserable state of the 
city and kingdom. He therefore formed a design, 
with some of his companions, to raise a tumult in the 
market place on the festival-day of the Carmelites, 
usually celebrated about the middle of July, when be- 
tween 500 and 600 youths entertain the people by a 
mock fight ; one half of them, in the character of 
Turks, defending a wooden castle, which is attacked 
and stormed by the other half in the character of . 
Christians. Massaniello being appointed captain of 
one of these parties, and one Pione, who was privy to 
his design, commanding the other, for several weeks 
^ ’ 4 H before 
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Naples, before tbe festival they were very diligent in reviewing 
— V-^and 'training their followers, who were armed with 
sticks and reeds ^ but a small and unforeseen accident 
tempted them to begin their enterprise without waiting 
for the festival. 

On the 7th of July a dispute happening in the mar- 
ket-place betwixt the tax-gatherers and some garden- 
ers of Fozzuolo who had brought some figs into the 
city, whether the buyer or seller should pay tbe du- 
ty *, after the tumult had continued several hours, Mas- 
saniello, who was present with his company, excited 
the mob to pillage the office built in the market for 
receiving the duty, and to drive away the officers 
with stones. The elect of the people, who, by decid- 
ing against the gardeners, had increased the tumult, 
ran to the palace, and informed the viceroy, who most 
imprudently neglected all means of putting a stop to 
the commotion. Massaniello, in the mean time, being 
joined by great numbers of people, ordered his young 
troop to set fire to all the offices for the taxes through 
the city > which command being executed with de- 
spatch, he then conducted them directly to the palace, 
where the viceroy, instead of ordering his Spanish and 
German guards to disperse them, encouraged their in- 
solence by timidly granting their demands. As they 
rushed into the palace in a furious manner, be escaped 
hy a private doOr, and endeavoured to save himself in 
Castcl del Ovo ; but being overtaken by the rioters in 
the streets, he was trampled upon by them, and pulled 
by the hair and whiskers. However, by throwing some 
handfuls of gold among them, be a^in escaped, and 
took sanctuary in a convent of Minims, where, being 
joined by the archbishop of Naples, Cardinal Filoma- 
rini, and several nobles, by their advice he signed a bil- 
let, by which he abolished all taxes upon provisions. 
As a means to quell the tumult, he likewise desired 
the cardinal to offer Massaniello a pension of 2400 
crowns, who generously rejected the bribe ^ and declar- 
ed, that if the viceroy would keep his word, he would 
find them obedient subjects. 

It was now expected that the tumult would cease ^ 
but Massaniello, npon his return to the market-place, 
being joined by several malecontents, among whom 
were Genuine and one Peronne, who had formerly 
been a captain of the Sbirri, be was advised by them 
to order the bouses of those concerned in raising the 
tax to be burned ; which were accordingly in a few days 
reduced to ashes, with all their rich furniture. Massa- 
niello being now absolute master of the whole city, 
and being joined by great numbers of people of despe- 
rate fortunes, he required the viceroy, who bad retir- 
ed to the Castel Nuovo^ to abolish all tbe taxes, and to 
deliver up the writ of exemption granted by Charles V. 
This new demand greatly embarrassed the viceroy ^ 
but to appease the people, he drew up a false deed in 
letters of gold, and sent it to them by their favourite 
the duke of Matalone, who bad before been in con- 
finement. The fraud, however, being discovered, the 
duke was pulled from bis horse and maltreated by tbe 
mob, and at length committed as a prisoner to Peronne. 
This accident, to tbe great joy of the viceroy, enraged 
the people against the nobility, several of whom they 
killed, burnt the houses of others, and threatened to 
extiipate them all. Massaniello, in the mean time, tat- 



tered and half naked commanded his followers, wbo 
were now well armed, and reckoned about 100,000^— 
men, with a most absolute sway. He ate and dept 
little, gave bis orders with great precision and judge- 
ment, appeared full of moderation, without ambitioo 
and interested views. But tbe duke of Matalone hir- 
ing procured his liberty by bribing Peronne, the vice^ 
.imitated liis example, and secretly corrupted Gennioo 
to betray his chief. A conspiracy was accordinglj 
formed against Massaniello by Matalone aodPeroone} 
the duke, who was equally exasperated against the vice- 
roy, proposing, that after Ills death bis brother D. 
Joseph should bead the rebels. 

Massaniello in tbe mean time, by means of tbe ctr- 
dinal archbishop, was negotiating a general peace and 
accommodation j bat while both parties were assem- 
bling in tbe convent of the Carmelites, the bauditti 
hired by Mataloue made an unsuccessful attempt apoo 
Massaniello’s life. His followers immediately killed 
1 50 of them. Peronne and D. Joseph bein^ dtscoveivd 
to be concerned in the conspiracy, were likewise pot 
to death, and tbe duke with great difficulty escaped. 
Massaniello by this conspiracy was rendered more sus- 
picious and severe. He began to abuse his power bp 
putting several persons to death upon slight pretences ^ 
and, to force the viceroy to an accommodation, be cot 
off all communication with tbe castles, which were sa- 
provided witli provision and ammunition^— The vice- 
roy likewise being afraid lest the French should tike 
advantage of tbe commotion, earnestly desired to agree 
to a treaty; which was accordingly concluded on the 
fifth day of the insurrection, by the mediation sf thee«MWd 
archbishop. By the treaty it was stipulated, that lUktwo 
duties imposed since tbe time of Charles V. should 
abolished ; that the writ of exemption granted by thitT^'*' 
emperor should be delivered to tbe people ; that for the 
future no new taxes should be imposed ; that tbe vote 
of tbe elect of tbe people should be equal to the votes 
of the nobility ; than an act of oblivion should be giant- 
ed for all that was past ; and that the people should 
continue in arms under Massaniello till the ratificatioa 
of the treaty by the king. 

By this treaty, no less than 10,000 persons who 
fattened upon tbe blood of tbe public were ruined.— 

Tbe people, when it was solemnly published, manifieot- 
ed an extreme joy, believing they bad now recovered 
all their ancient rights and privileges. Massaniello, st 
tbe desire of tbe viceroy, went to the palace to vtik 
him, accompanied by the archbishop, who was obli- 
ged to threaten him with excommunication, befive 
be would consent to lay aside bis rags and assume a 
magnificent dress. He was received by the duke with 
the greatest demonstrations of respect mod friendshi|^ 
while the duchess entertained bis wife, and presented 
her with a robe of cloth of silver, and some jewels.— ^ 
Tbe viceroy, to preserve some shadow of authority, 
appointed him captain-general ; and at his departmefeq^ 
made film a present of a golden chain of great value, <d^J^ 
which with great difficulty be was prevailed upon toC**^ 
accept ; but yielded at length to the entreaties of the 
cardinal. Next day, in consequence of the eommiwinu 
granted him by the viceroy, he began to exerdie hD 
the functions of sovereign authority ; and having caused 
a scaffold to be erected in one of the streets, and se- 
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^ veral gibbets, bo judged all crimes, whether civil or 
military, in the last resort ^ and ordered the guilty to 
be immediately put to death, which was the punishment 
he assigned to all offences. Though he neglected all 
forms of law, and even frequently judged by physiog- 
nomy, yet he is said not to have overlooked any crimi- 
nal, or pnnished any innocent person. 

His grandeur and prosperity were of very short con- 
tinuance^ for bis mind becoming distracted and deliri- 
ous for two or three days, he committed a great many 
mad and extravagant actions \ and on the i8th of July 
sb he was assassinated with the consent of the viceroy. 

The tumult did not end with the death of Massa- 
niello : on the contrary, the people now expelled the 
Spaniards from most of the cities throughout the king- 
dom^ and this general insurrection being the subject 
of discourse at Rome, the duke of Guise, who happen- 
ed then to be at the pope^s court, took the opportu- 
nity, at the instigation of bis holiness, to offer his ser- 
vice to the Neapolitans against the Spaniards. The 
duke was prompted by his ambition to engage in this 
enterprise, especially as he himself had some distant 
pretensions to the crown. The Spaniards in the mean 
time made a vigorous attack on the city ; but were re- 
pulsed by the people, who now formally renounced 
their allegiance to them. In a short time, however, 
tbeir city being surprised by the new viceroy, the 
count d’Oniate, and the duke of Guise himself taken 
pie prisoner, the people returned to their allegiance ^ and 
> thus all the attempts of the French on Naples were 
^ frustrated. From that time the Spaniards continued in 
peaceable possession of the kingdom till the year 1707, 
when it was taken from them by Prince Eugene. It 
was formally ceded to the emperor by the treaty of 
Rastadt in 1713 J but’ was recovered by the Spaniards 
in 1734, and a branch of the family of Spain has reign- 
ed there since that time. For a particular account of 
these revolutions, see the articles Spain and Sicily. 

Naples, like the other states of Europe, has experi- 
enced many revolutions within the last thirty years. 
She took part in the alliance against France in 1793, 
but was little affected by the war till 1796, when the 
progress of the French arms in Italy induced her to 
conclude a peace. The continual encroachments of the 
French, however, made her take up arms again in con- 
cert with Austria in 1798; but her forces commanded 
W General Mack sustained repeated defeats, and the 
French gained possession of the capital. The king re- 
tired to Palermo in Sicily in December 1 798, till the 
successes of Suwarrow compelled the French to with- 
draw their troops, after which he re-entered his capital 
in 1799. Af’^cr the treaty of Liineville, Naples ob- 
tained peace from France on the condition of giving 
up the port of Otranto. In 1806 the king admitted 
some British and Russian troops into his dominions, 
and this was made a pretext by Bonaparte for de- 
throning him. The kingdom of Naples was given to 
Joseph Bonaparte, who retained it till be was promot- 
ed to the crown of Spain in 1 808, when Naples was 
given to Joachim Murat. From this period Naples 
followed the fortunes of France, and furnished men and 
money for her wars. Afler the disasters of the Russian 
campaign, Murat who bad received some insults from 
Bonaparte shook oiF his authority, and entering into 
lenss with the allies obtained a recognition of bb in- 
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dependence. In the beginning of 1814 he assisted the Naplct. 
Austrians in overthrowing the French viceroy ' 

Italy j but repenting of this course, or distrusting the 
intentions of the allies, he declared for Bonaparte 
when the latter returned to France in 1813. Fortune 
however did not favour him j he was defeated, and 
fled to France in May 1815. In a fit of rash enthusiasm 
he set out with a small band of 400 adventurers, land- 
ed in Naples in October, but instead of meeting with 
support was immediately taken and executed. Since 
that time Ferdinand IV. has had peaceable possession 
of the kingdom. ^5 

Tbc climate of Naples is extremely hot, especially Ghnate, 
in July, August, and September. In winter there 
seldom any ice or snow, except on the mountains.— 

On account of its fertility, it is justly termed an ^ 
earthly paradise 5 for it abounds with all sort6 of grain, 
the finest fruit and garden productions of every kind, 
with rice, flax, oil, and wine, in the greatest plenty 
and perfection. It affords also saffron, manna, alum, 
vitriol, sulphur, rock crystal, marble, and several sorts 
of minerals, together with fine wool, and silk. The 
horses of this country are famous, abd the flocks and 
herds very numerous. Besides these products, of which 
a considerable part is exported, there are manufactures 
of snuffi soap, and glass ware. Waistcoats, caps, stock- 
ings, and gloves, are also made of the hair or fila- 
ments of a shell fish, which are warmer than those of 
wool, and of a beautiful glossy green. In thb king- 
dom likewise is found that called the Phrygian stone^ 
or pietra fungiferoj which, being laid in a damp shady 
place, will yield mushrooms, sometimes of a very large 
size, especially if the stone is sprinkled with hot water. 

See Agaricus. 

As to the mountains of this country, the principal 
are the Apennines, which traverse it ’from south to 
north \ and Mount Vesuvius, which, as is well known, 
b a noted volcano, five Italian miles from Naples. The 
side of thb mountain next the sea yields wine, particu- 
larly the two famed wines called Vino Gt'eco and La- 
chrytrut ChristL One of the greatest inconveniences 
to which this kingdom is exposed is earthquakes, which 
the eruptions of Mount Vesuvius contribute, in some 
measure, to prevent. Another inconveniency, which, 
however, is common to it with other hot countries, is 
the great number of reptiles and insects, of which some 
are very poisonous. 37 

With respect to religion, It is on a very bad foot- R«h*gion. 
ing here. The number of couvents and monasteries 
is astonishing. It is said, the clergy and convents 
possess two thirds of the whole kingdom : nay, some 
maintain, that weie the kingdom divided into five 
parts, four would be found in the hands of the church. 
Notwithstanding thb power and influence of the clergy, 
they have not been able hitherto to get the inquisition 
established here. In the year 1731, measures were 
taken for lessening the number of convents^ and lately 
the order of Jesuits hath been suppressed. The papal 
bulls cannot be made public without the king’s per- 
mission^ nor are Protestants compelled to kneel in the 
churches, or at meeting the bost^ and in Lent they 
can very easily procure flesh meat. In the year 1 740, 
the Jews were allowed to settle in the kingdom during 
the term of 50 years, and several privileges were grant- 
ed them during that period \ at the expiiatioa of which, 
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Naples, the ^rant was supposed to he renewed, unless they were 
V.— expressly ordered to quit the country. 

The king of Naples, or of the two Sicilies, is an 
berediUry monarch. The high colleges are, the coun- 
cil of state, the privy councU, the treasury, the Sicily 
council, the council of war, &c. This kingdom is a 
^apal hef^. and the king, in acknowledgment of the 
TOpe's feudal right, sends him every year a white pal- 
try, and a purse of 6000. ducats. The title *of the 
king^s eldest son is prince of Calabria. The number 
both of the high and low nobility in the kingdom of 
f of Naples is very great. I am assured ^says Dr Moore*) 
4 *® that the king of Naples counts among his subjects 
. 100 persons with the title of prince, and a still greater 

with that of duke. Six or seven of these have estates 
which produce from 10 to 12 or 13,000!. a-year^ a 
considerable number have fortunes of about half that 
value \ and the annual revenue of many is not above 
ioool. os 2000I. The inferior orders of the nobility 
are much poorer. Many counts and marquisses have 
not above 300I. or 400!. a-year of paternal estate ^ 
qiany have still less \ and not a few enjoy the title with- 
out any estate whatever, lliese nobles, however, are 
excessively fond of splendour and show, which appears 
m the brilliancy of their equipages, the number of 
their attendants, the richness of tueir dress, and the 
grandeur* of their titles. The finest carriages are 
painted, gilt, varnished, and lined, in a richer and 
. more beautiful manner than has yet ^come fashionable 
either in England or in France. They are often drawn 
by six and sometimes by eight horses. Before the 
carriage, it is the mode to have two running footmen, 
and behmd three or four servants in the richest liveries. 
Ihe ladies and gentlemen within the coaches glitter in 
all the brilliancy of lace, embroidery, and jewels.— 
This finery is not confined to the persons within and 
without the coaches ^ it is extended to the horses, 
whose heads, manes, and tails, are ornamented with the 
i:arest plumage, and set off with ribbons, and ar^ciat 
flowem.*’ 

The population of Naples in 1769- was 3,953,098 j 
in 1783 it was 4,675,376, including 45,525 secular 
priests, 24,694 religious of the male sex, and 20,973 
of the female. (Mentelle et Malte Brun.). 

In the kingdom of Naples, the hereditary jurisdic- 
tion of the nobles over their vassals subsists in the full 
rigour of the feudal government. The peasants these- 
fbre are poor ^ and it depends entirely on the personal 
character of the master, whether their poverty be not 
Uie least of their grievances. As this power is too 
often abused, the importance of the nobility depends 
in. a great measure on the favour of the king, who, 
under pretence of any offence, can confine them to 
their estates, or imprison them at pleasure. Unless 
this prince were so very impolitic as to disgust all the 
nobility at once, and so unite the whole body against 
him, he has little to fear from their resentment. Even 
in case of such an union, as the nobles have^ lost the af- 
fection of their vassals, what could they do in opposi- 
tion to a standing army of 30,000 men, entirely devoted 
to the crown } The government of Naples, therefore, 
is in fact a despotic monarchy, though something like 
the form of a feudal constitution in its ancient purity 
is still kept up by the biennial sumnxons of the general 



assembly. This convention, which consists of the no- 
bility and commons, is rolled together eveiy two yean, 
to deliberate on the customary free gifr to the crown. 

The inhabitants of this country have at all times 
borne but an indifferent character among other natiom. 
<<From the few hints dropped by the classic autbon, 
we collect that the ancient Neapolitans were a race of 
epicures, of a softindolept turn, averse from martial ex- 
ercises, passionately fond of theatrical amnsements and 
music, expert in all the refined arts that administer to 
the caprices of luxury, extravagant in their expression! 
and gestures, and dupes to various sorts of sopeistitioo. 

If we make allowance for a quantity of northern blood 
which has joined the original Grecian stream, and im- 
parted a roughness not yet worn off by the mildness of 
the climate, we shall find the modern Neapolitans voy 
like the ancient.— Provisions being here plentiful and 
cheap, the lower class of people work but little. Theic 
delight is to bask in the son, and do nothing. Persons 
of a middle rank frequent places of public resort \ and 
very few of any rank attend to their proper businem 
with the zeal and activity we are wont to meet with in 
tlie professional men of colder countries. Gluttony U 
a predominant vice, while instances of ehriety are com- 
paratively rare. In the female sex, the passion &r 
finery is almost superior to every other ^ and, tloogb 
chastity is not the characteristic virtue of the country, Mr 
Swinburne doubts * whether a Neapolitan woman would 
not nine times out of ten prefer a present to a 
That furious jealousy for which the nation was once so^^ 
remarkable, is now greatly abated. The breach of the 
conjugal vow sometimes occasious quarrels and assani- 
nations among people of an inferior station \ and in the 
metropolis, assassinations are often perpetrated from 
much less co^nt motivesu Of these vices, many trr 
doubtless owing to that slavery and oppression under 
which they groan, and to a radical defect in the admi- 
nistration of justice, though the kingdom is divided in- 
to 1 2 provinces or jurisdictions. 

Naples, anciently Parthenope^ afterwards Neapelit^ 
the capital of the kingdom of that name in Italy, Iks 
in the province called Terra de Lavora, which is the 
richest and best inhabited of the whole kingdom, and 
comprehends a part of the ancient Campania Felix 
or the Happy. This city is fabled to owe itt founda- 
tion to a Syren, and to have received its ancient nssse 
from its supernatural foundress. Whatever be ks mi* 
gin, it is the first fer neatness, and the second fiir ex- 
tent, of all the cities in Italy. It was formerly a place 
of strength \ but its walls at present being of no real 
defence, its safety depends of course upon the Ibice 
of its armies. It is roost advantageously situated, hav- 
ing a delicious country on one side, and a noble hnyaf 
the Mediterranean on the other, with an excellent hsr- 
bonr. The circumference, including the suburbs, is 
said not to be less than 1 8 Italian miles, and the nom- 
ber of the inhabitants therein little less than 300,000. 

The houses are of stone, flat roofed, and generdly lofty 
and uniform y .but many of them have Uconies, with 
Ikttice windows. The streets are well paved > but they 
are not lighted a^ nigbt, and in tbe day time are dis- 
figured, in many places, by stalls, on which pcovkiooi 
are exposed to sale. Here axe a great nnrnb^ of fioe 
churches,. sonvents> fountains, and palaues of the aihi- 
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a, lity, many of whom constantly reside here. It is usual 
— ^ to walk on the tops of the houses in the evenings, to 
breathe the sweet cool air, after a hot sultry day. The 
climate here is so mild and warm, even in the winter, 
that plenty of gree'h pease, artichokes, asparagus, and 
other vegetables, may be had so early as the beginning 
of the new year, and even all the winter. This city 
swarms with monks and nuns of all sorts, to such a de- 
gree, that there are no less than 149 convents. There 
are also 34 poorbouses, 1 1 hospitals, 43 parish churches, 
and 70 other charches. The magnificence of many of 
the churches exceeds imagination. In a cloister of the 
Carthusian mouastery is a crucifix, said to be done by 
Michael Angelo, of inimitable workmanship. 

To repel hostile attempts by sea, which from its si- 
tuation, maritime powers might be tempted to make, 
Naples has, to the west, the Castel del Ovo,. a con- 
fused pile of ancieitt buildings, and some modem bat- 
teries. The rocir upon which this fortress stands was 
originally called Megara^ then Lucuiianum ; and ^las 
considered as a place of strength so early as the 
year 475. Aleug the line of the shore towards the 
east are some batteries on the points of land, the ba- 
stions of the arsenal, and above it the lofty wall of the 
Castel Nuovo. This last fortress has been the usual 
refuge of the sovereigns and viceroys in all civil wars 
and tumults \ for which reason they have long fixed 
their residence near its walls. A blockhouse and 
batteries defend the mouth of the harbour, and at the 
eastern extremity of the town is the Torrione de Car- 
mine, better known by the figure it made in Massani- 
ello's rebellion than by its extent or military strength. 
The castle of St Elmo commands Naples in every 
direction, and is in reality calculated rather to annoy 
and awe the citizens than to defend them from fo- 
reign invaders. The city is indeed far from being se- 
cure against a bombardment \ for the sea is so deep, 
that a large vessel may come up to the veij> mole in 
defiance of the blockhouse and batteries, (xc. Pic- 
tures, statues, and antiquities, are not so common in 
Naples as might be expected in so great and ancient a 
city, many of the most valuable pieces having been 
sent to Spain by the viceroys. The bay is one of the 
finest in the world, being almost of a round> figure, 
about 30 miles in diameter, and three parts of it shel- 
tered with a noble circuit of woods and mountains*. 
The city stands in the bosom of this bay, in as pleasant 
a situation, perhaps, as is in the world*. MrKeyslersays, 
^y reckon about 1 8,000 donne lilterc^ or courtezans, 
in the city \ and Dr Moore computes the number of 
lazzoi-oni^ or blackguards at above 30,000. The 
greater part of these wretches have no dwelling houses, 
but sleep every night under porticos, piazzas, or any 
kind of shelter they can find. Those of them who 
have wives and children, live in the suburbs of Naples 
near Peusilippo, in huts, or in caverns or chambers dug 
out of that mountain. They are generally represented 
AS a lazy, licentious, and turbulent set of people, as in- 
deed by far the greater part of the rabble are, who pre- 
fer begging or robbing, or running errands, to any fixed, 
and permanent employment. Yet there are in Naples 
^me flourishing mapufactures, particularly of silk stock- 
ings, soap, sniifiF- boxes of tortoise shells and the lava of 
Blount Vesuvius, tables, and omamental furniture of 



marble. The city is supplied with a vast quantity of Naples- 
water, by means of a very costly aqueduct, from the II 
foot of Mount Vesuvius. Mr Addison says, it is in- . 
credible how great a multitude of retainers to the law 
there are in Naples, who find continual employment 
from the fiery temper of the inhabitants. There are 
five piazzas or squares in the city, appropriated to the 
nobility, viz. those called Capuana^ NtdOf Montagna^ 

Porto^ and Porta Nova. Of all the palaces, jthat of the 
king is not only the most magnificent, but also in the 
best style of architecture. The cathedral, though 
Gothic, is a very grand splendid edifice. It is here 
that the bead and blood of St Januarius, the tutelary 
saint of Naples, are kept, the latter in two glass or 
crystal vials. The pi*etendcd liquefaction of the dried 
blood, as soon as brought near the head of the saint,, 
is a thing well known ^ Mr Addison says, it is one of 
the most bungliog tricks be ever saw. The harbour 
is spacious, and kept in good repair. It is fortified 
with a mole, which runs about a quarter of a mile in- 
to tbe sea, and at the extremity has a high lantborn to 
direct ships safely into tbe harbour. Luxui*y here is 
restrained by severe sumptuary laws, and the women 
are more closely confined than in any other city of 
Italy. Here is an university and two academies of 
wits, the one called G/i Ardently and the other Gli 
Oitosi. The nunnery for ladies of quality is said to be 
the largest in the whole world, containing no less than 
350 nuns, besides servants. Tbe Mount of Piety, or. 
the office for advancing money to the poor, on pledges, 
at a low interest, or without any, has an income of up- 
wards of 50,000 ducats. The arsenal is said to contain * 
arms for 50,000 men. The walls of the oity consist of 
hard black quarry- stones, called piperno. Instead of ice,^ 
vast quantities of snow are used for cooling their 
liquors, not so much as water being drank without it ^ 
so that, it is said, a scarcity of it would as soon occa- 
sion a mutiny as a dearth of corn or provisions. Cer- 
tain persons, who farm the monopoly of it from the* 
government, supply the city all the year round from 
a mountain about 1 8 miles off, at so much the pound. 

In the beginning of 1799, taken by a body of 

French troops under General Championet. The streets 
of this city were lighted for the first time on tbe 16th- 
December, 1806. Naples stands 1 10 miles south-east 
from Rome, 164 north-east from Palermo in Sicily, 

217 south-east from Florence, and 300 from Venice. 

£. Long. 14. 20. N. Lat. 40. 55. 

NARBO, in Ancient Geogi'aphif^ a town of the 
Volscae Tectosages, called also Narho Martins^ from the 
Leglo Martia, the colony led thither 59 years before 
the consulate of- Caesar, (Velleius)^ increased with a. 
colony of the Dccumani or tenth legion by Caesar. An 
ancient trading town on tbe Atax, which discharges- 
itself into the sea through the Lacus Rubresus, orRub- 
rensis. Capital of Gallia Narbonensis \ surnamed Colo^ 
nia Julia Patema^ from Julius Caesar, the father of 
Augustus by adoption* Now called Narbonncy a citj- 
of Languedoc. 

NARBONNE, is a city of France, in tbe department 
of Aude, with an arebbtshop^s see, and is particularly 
fpmous for its honey. It is seated on a canal cut from 
the river Aude, which being but three miles from tbe 
sea, vessels come up it laden with merchandise, which • 

renders 



Digitized by kjOOQie 




NAB 

Stibonat renders it a place of some tra 3 c. 

tads to the most remote aatiquity uiMler the Celtic 
kiagfy in ages aoterior even to the Roman conquests, 
arhSeh under these latter masters gare its name to all 
GaUia Narboncnni^ and sras a oolooy of the first cod- 
sidcratioo, it is now dwindled to a wretched solitarj 
town containing 9000 inhabitants, of whom three- 
•fiKUths are priests and women. The streets and boild- 
4 ngs are mean and minoiis ; it has indeed a commoni- 
catkn with the Mediterranean, from which Narbonne 
it only about three leagues distant, by means of a small 
rirer which intersects the place \ but their commerce 
if Tcry limited, and chiefly consists in gnun which they 
eaport to Cette and Marseilles. No marks ei Roman 
magoificeoce remain, except several inscriptions in dif« 
fenmt parts of the city. It is divided into the city 
and the town, which are joined together hy a bridge, 
with booses on each side, in which the richest merchants 
live. There are several churches and convents ^ the 
metropolitan church has a handsome steeple. £. Long. 
3. 6. N. Lat. 43. II. 

NARCISSUS, in faboloos history, the son of the 
river Cephissuf and Liriope the daughter of Oceanus, 
was a youth of great beauty. Tiresias foretold that 
he siumld live till he saw himself. He despised all the 
itymphs of the country •j and made £dio langnisb till 
^he became a mere sound, by refusing to return her 
passion : but one day coming weary and fatigued from 
the chase, he stopped on ibe bank of a fountain to 
quench his thirst : when, seeing his own form in the 
water, he became so in love with the shadowy image, 
that be lanraisbed till he died. On which the gods, 
being moved at his death, changed him into the £bwer 
which bears his name. 

Narcissus, a genus of plants belonging to the hex- 
andria class ^ and in the natural method ranking under 
the^b order, Spathacca, See Botany Index. 

NAMJOTICS, in Medicine^ soporiferous drugs, 
which bring on a stupefaction. Among narcotics the 
most eminent are those usually prepared for medicinal 
uses from the poppy, especially opium \ as also all those 
prepared from mandragoras, hyoscyamus, stramonium 
and datura. See Materia Medica Index, 

NARDO, a pretty populous town in the kingdom 
of Naples, and in the Terra d'Otranto, with the title 
of a duchy and a bishop^s see. E. Long. 1 8. 27. N. 
Lat. 43. 28. 

In this little city are 8000 inhabitants. The steeple 
of its cathedral is built in a very uncommon but showy 
style of Gothic architecture. Luco Giordano and So- 
limeni have adorned the church with some agreeable 
paintings. This place was a part of the haluo estate. 
The Aquavivas were the next possessors: they are 
thought to have come from the Marca di Ancona. In 
J401, in consideration of their relationship to Pope Bo- 
niface IX. Laudislaus erected tlieir manor of Atri into 
a dukedom, an honour till then seldom granted to any 
but princes of the blood royal. Claudius Aquaviva, a 
famous general of the Jesuits, who died in 1615, was 
of this family. 

NARDUS, a genus of plants belonging to the tri- 
andria class \ and in the natural method ranking under 
the 4tb order, Gramina. See Botany Index,, 

This plant was highly valued by the ancients, both 
as an article of luxury and medicine. The unguentum 

l 
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But though it pre- msrdinum^ was o^ed at Laths aaJ iemsts as a fisoerkf 
perfiune. Its value is evideet finooi that pasiacv of 
Scripture, where ov Saviour *s bead was aBobietrwiik'*^v^ 
a box of it, with which Jodas foood fault. Froo i 
passage in Horace, it ap pea r s that this oizitiarmwas % 
valuable aiiioog the Roansf, that as anch as could be 
contained in a will box of prrrioos stone was consider- 
ed as a sort of eqoivaleat for a large vessel of wine, tsd 
a proper quota for a guest tocootribote at an estatiin- 
meut, acMtlisg to the aocieDt eostom: 

y^ardo vhta mertbert^ 

Sardi parvms onyx dkiet cadum, 

NAREA, the moot oontherly provisce of the eo^ 
of Abyssinia ; a kingdom still governed by its <mn 
princes, who have the title of Benctns, Its ternterv 
was formerly more extensive than at present, the Gaik 
having almost quite surroonded it, especially 00 the 
south-east and omth. The country to the west is tbe 
most unknown part of Afirica^ the kingdom itself 
stands like a fortified place in the middle of a ptais, 
being a high and mountainons country. A great maiy 
rivers, rising in the fourth and fifth degrees of nera 
latitude, spread themselves over tbe level part of tbe 
country, and fill it with marshes all tbe way from sootb 
by east to north or north-west — ^These marshes iie 
handed hy mountains, of which those nearest tbe nor- 
shes are overgrown with coflee trees, the larg^ if not 
tbe only ones, which grow in this country. The king- 
dom of Narca Proper is interspersed w^ small, m- 
wholesome, but veiy fertile valleys. Tbe mouotaiaoos 
country of Cafla adjoins immediately to Naiea, and ii 
said to be governed by a separate prince^ but tbe Gafia 
having settled themselves in all the flat ground to tbe 
very edge of tbe marshes, have in a great measure cut 
off tbe communication with Abyssinia for a long time 
past. The Nareans who inhabit the mountainons couatiy 
have the lightest complexion of any people in Abjssi- 
nia ; but those who inhabit the borders of the marshes 
are perfectly black, and have the features and woolh 
beads of negroes ^ hut the mountaineers of Nam, and 
much nsore those of Caffa, are fair complexioned, more 
so than even tbe Neapolitans or Sicilians. It is said 
that snow has been seen to lie on some of tbe moantaim 
of Caffa ; hut Mr Bruce imagines this to be a mistake, 
and thinks that il must have been hail. 

Narea abounds with cattle, grain, and all kinds ef 
provisions, both in tbe high and low country. Tbe 
medium of commerce is gold, which they sell by 
weight ; but the principal articles of trade axe coaise 
cotton cloths, antimony, beads, and incense, which are 
carried from this country to the kingdom of Angola, 
and the parts of the African continent towards the At- 
lantic. The people are exceedingly brave ; andtboogb 
they have been driven out of the low country by molti- 
tudes of Galla, they now bid them dehance, aM drive 
them from their frontiers whenever they come too near. 

The Narean prisoners taken in thei^e skirmishes art said 
to the Maliometan merchants at Gondar; and at Coo- 
stantinople, Cairo, or in India, the women art more 
esteemed than those, of any other part of the world. 
Both sexes have a cheerful kind disposition, and attack 
themselves inviolaldy to their masters, if properly treat- 
ed. The people of Narea and Caffa speak a language 
peculiar to themselves. 

NAPRATION, 
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TOtiom NARRATION, in oratory, poetry, and bistory, a 
recital or rehearsal of a fact as it happened, or as it is 
supposed to have happened. Sec Oratory, N® 26. 
123. 

Concerning Narration and Description we have 
the following rules and observations in the Elements of 
Criticism. 

1. The &rst rule is. That in history the reflections 
ought to be chaste and solid \ for while the mind is in* 
tent upon truth, it is little disposed to the operation 
of the imagination. Strada's Belgic history is full of 
poetical images, which being discordant with the 
subject, are unpleasant-^ and they have a still worse ef- 
fect by giving an air of fiction to a genuine history. 
Such flowers ought to be scattered with a sparing hand, 
even in epic poetry ^ and at no rate are they proper 
till the reader be warmed, and by an enlivened imagina- 
tion be prepared to relish them : in that slate of mind, 
they are agreeable \ but while we are sedate and at- 
tentive to an historical chain of facts, we reject with 
disdain every fiction. 

2. Vida, following Horace, recommends a modest 
commencement of an epic poem \ giving for a reason 
that the writer ought to husband bis fire. Besides bold 
thoughts and figures are never relished till the mind be 
heated and thoroughly engaged, which is not the rea- 
der’s case at the commencement. Homer introduces 
not a single simile in the first book of the Iliad, nor in 
the first book of the Odyssey. On the other hand, 
Shakespeare begins one of his plays with a sentiment 
too bold for the most heated imagination : 

Bedford* Hun^ be the beav’ns with black, yield day 
to night ! 

Comets, imi»orting change of times and states. 

Brandish your crystal tresses in the sky, 

• And with them scourge the bad revolting stars, 

That have consented unto Henry’s death ! 

Henry the Fifth, too famous to live long ! 

England ne’er lost a king of so much worth. 

First part Henry FL 

The passage with which Strada begins bis history, is 
too poetical for a subjecit of that kind ) and at any rate 
too high for the beginning of a ^ve performance. 

3. A third rule or observation is. That where the 
subject is intended for entertainment solely, not for in- 
struction, a thing ought to be described as it appears, 
not as it is in reality. In running, for example, the 
impulse upon the ground is proportioned in some degree 
to the celerity of motion ^ though in appearance it is 
otherwise, for a person in swift motion seems to skim 
the ground, and scarcely to touch it. Virgil, with great 
taste, describes quick running according to appearance > 
and raises an image far more lively than by adhering 
scrupulously to truth : 

Hos super advenit Volsca de gente Camilla, 

Agnien agens equitum, et florentes acre catervas, 
Bellatrix : non ilia colo calathisve Mlnervas 
Foemineas assueta manus y sed proella vIrgo 
Dura pati cursoque pedum praevertere ventos. 

Ilia vel intactse segetis per summa volaret 
Gramina, nec teneras cursu laesisset aristas : 

Vel mare per medium, fluctu suspensa tumenti. 
Ferret iter, celeres nec tingeret aequore plantas. 

iEfieiV/, vii. 803. 
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4. In narration as well as in description, objects Karr ation* 
ought to be painted so accurately as to form in the * » 

mind of the reader distinct and lively images. Every 
useless circumstance ought indeed to be suppressed, be- 
cause every such circumstance loads the narration ; but 
if a circumstance be necessary, however slight, it can- 
not be described too minutely. The force of lan^age 
consists in raising complete images, which have the ef- 
fect to transport the reader as by magic into the very 
place of the important qction, and to convert him as 
it were into a spectator, beholding every thing that 
passes. The narrative in an epic poem ought to rival 
a picture in the liveliness and accuracy of its represen- 
tations : no circumstance must be omitted that tends to 
make a complete image ^ because an imperfect image as 
well as any other imperfect conception, is-cold and un- 
interesting, We shall illustrate this rule by several 
examples, giving the first place to a beautiful passage 
from Virgil : 

Qualls popukd moerens Philomela sub umbr& 

Amissos querltur foetus, quos durus orator 

Observans nido implumes detraxit. 

Georg, lib. iv. 511. 

The poplar, ploughman, and unfledged- young,, though 
not essential in the description, tend to malw a com- 
plete image, and upon that account are an embellish- 
ment* 

Again : 

Hie virldem ^neas frondenii ex ilice metam 

Constituit, signum nantls. JEneid^ v. 1 29. 

Horace addressing to Fortune : 

Te pauper ambit sollicita prece 

Rurls colonus : te dominam sequorls, 

Quicumque Blthyn^ lacessit 
Carpatbium pelagus carinfl. 

Carm. lib. i. ode 35. 

■ Ilium ex moenibus hosticis 
Matrona bellantis tyranni 
Prospiciens, et adulta virj^o, 

Suspiret : Ehen, ne rudls agminum % 

Sponsus lacessat regius asperum 
Tactu leonem, quern cruenta 
Per medias rapit ira csedes. 

Carm. lib. iii. ode 2. 

Shakespeare says, You may as well go about to turn 
tbe sun to ice by fiuining in bis face with SipeacociCs 
feather.” The peacock’s feather, not to mention the 
beauty of the object, completes the image : an accur 
rate image cannot be formed of that fanciful operation, 
without conceiving a particular feather \ and one is at 
a loss when this is neglected in tbe description. Again, 

Tbe rogues slighted me into the river with as* little 
remorse, as they would have drown’d a bitch’s blind 
puppies, fifteen i’ tb’ litter.” 

Old Lady. You would not be a queen ? 

Anne. No, not for all the riches under heaven. 

Old Lady. ’TIs strange : a threepence bow’d would 
hire me, old as I am, to queen it. 

Henry Fill, act ii. sc. 5. 

In tbe following passage, the action, with all its materi- 
al 
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KarraUoo. ^ circamstances, is represented so mnch to ibe life, that 
' it would scarce appear more distinct to a real specta- 

tor and it is the manner of description that contri- 
butes greatlj to the sublimity of the passage — 

He spake ; and, to confirm bis words, oot flew 
Millions of flaming swords, drawn from the thighs 
Of mighty cherubim ; the sadden blaze 
Far round illuminM hell : highly they rag*d 
Against the Highest, and fierce with grasped arms. 
Clash’d on their sonoding shields the din of war. 
Hurling defiance toward the vanlt of heav’n. 

Milton, book L 

The following passage from Shakespeare falls not 
much short of that now mentioned in particularity of 
description : 

'O you bard hearts ! ye cruel men of Rome ! 

Knew you not Pompey ? Many a time and oft 
Have you climb’d up to walls and battlements. 

To towers and windows, yea, to chimney tops. 

Your infants in your arms, and there have sat 
The live>long day with patient expectation 
T'o see great Pompey pass the streets of Rome j 
And when you saw his chariot but appear. 

Have yoa not made an universal shout,^ 

That Tyber trembled underneath his banks. 

To bear the replication of your sounds. 

Made in his concave shore ? 

Julius Ccesar^ act i. sc. i. 

The following passage is scarcely inferior to either of 
those mentioned: 

« Far before the rest, the son of Osslan comes: 
bright in the smiles of youth, fair as the first beams of 
the sun. His long hair waves on his back : his dark 
brow is half beneath his helmet. The sword hangs 
loose on the hero’s side \ and his spear glitters as he 
moves. I fled from his terrible eye, king of high 
Temora. Fingai, 

'The Henriade of Voltaire errs greatly against the 
ibregoing rule : every incident is touched in a summary 
way, without ever descending to circumstances. This 
manner is good in a general history, the purpose of 
which is to record important transactions : but in a fa- 
ble it is cold and uninteresting ; because it is impracti- 
cable to form distinct images of persons or things repre- 
sented in a manner so superficial. 

It is observed above, that every useless circumstance 
ought to be suppressed. The crowding such circum- 
stances is, on the one hand, not less to be avoided 
than the conciseness for which Voltaire is blamed, on 
the other. In the .£neid, Barce, the nurse of Sichse- 
us, whom we never bear of before nor after, is intro- 
duced for a purpose not more important than to call 
Anna to her sister Dido: and that it mtgh( not be 
thought unjust in Dido, even in this trivial circum- 
stance, to prefer her husband’s nurse before her own, 
the poet takes care to inform his reader, that Dido’s 
nurse wan dead. To this may be opposed a beautiful 
passage in the same book, where, after Dido’s last 
speech, the poet, without detaining bis readers by de- 
iScribing the manner of her death, hastens to the lamen- 
.tation of her attendants : 

4 



Dixerat : atqne 01 am media inter talia fenv KntBi | 
Collapsam aspiciont comkes, cnscmqne emore ^ 
Spamantem, sparsasqoe manos. It damor li iks 
Atria ^ coocusaam bacchator fiuna per nrhea ; 
Lamentis gemituqoe, et foemineo olulatn 
Tecta fremoDt, resooat magnis plangoribos setber. 

lik iv. 663. 

As an appendix to the foregouig role, may be uU 
the following observation. That to make a sodden and 
strong impression, some single circmnstaace, tiffilj 
selected, has more power thu the most laboured de- 
scription. Macbeth, mentioniDg to bis lady somt 
voices he heard while be was mnidering the King, 
says, 

Tliere’s one did lao^ in’s sleep, and one ay*d 
Murder ! 

They wak’d each other; and I atood and heard 
them : 

But they did say their prayers, nod addressthem 
Again to sleep. 

Lady, There are two lodg’d together. 

Macbeth, One cry’d, God bless us ! and, Abmb ! 
the other; 

As they had seen me with these hangman’s hands, 
Listening their fear. I could not say Amen, 

When tl^y did say, God bless us. 

Lady, Consider it not so deeply. 

Macbeth, But wherefore could not I pronoinice 
Amen ! 

I had most need of blessing, and Amen 
Stuck in throat. 

Lady, These deeds must not be thought 
After these ways ; so, it will make os mad. 

Macbeth, Methought, I heard a voice cry, Sleep 
no more ! 

Macbeth doth murder sleep, &c. Act ii. sc. 2- 

Describing Prince Henry : 

I saw young Harry, with bis beaver on, 

His cuisses on bis thighs, gallantly su*m’d. 

Rise from the ^ound like feather’d Mercury ; 

And vaulted with such ease into his seat. 

As if an angel^dropt down from the cloud^ 

To turn and wind a fiery Pegasus, 

And witch the world with noble horsemanship. 

First Part Henry IV, act iii. sc. 5. 

King Henry, Lord Cardinal, if thon tbink’st os 
Heaven’s bliss. 

Hold up thy band, make signal of thy hope. 

He dies, and makes no sign ! 

Second Fart Henry VI, act. iii. sc. iii. 

The same author, speaking ludicrously of an 
debilitated with diseases, says, 

** Half of them dare not shake the snow fioffi 
their cassocks, lest they shake themselves to pieces.” 

I have seen the walls of Balclotha, but they xfot 
desolate. The flames had resounded in the bails : 
the voice of the people is heard no more. The stream 
of Clutba was removed from its place by the fall of tk 
walls. The thistle shook there its lonely bead : (k 
moss whistled to the wind. The fox looked out fiom 
the windows ^ and the rank grass of the wall wawd 
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retioD. round bis head. Desolate is the divcllihg of Morna ; 

V— ' silence is in the house of her fathers.” FingaL 

To draw a character is the master stroke of descrip- 
tion. In this Tacitus excels ^ his portraits arc natural 
and lively, not a feature wanting or misplaced. Shake- 
speare, however, exceeds Tacitus in liveliness j some 
characteristical circumstance being generally invented 
or laid hold of, which paints more to the life than 
many words. The following instances wilt explain our 
meaning, and ftt the same time prove our ob^rvation 
to be just. 

Why should a man, vhosc blood is warm within. 

Sit like his grandsire cut in alabaster ? 

Sleep when he wakes, and creep into the jaundice, 

1 ^ being peevish ? 1 tell thee what, Anthonio, 

(I love thee, and it is my love that speaks). 

There are a sort of men, whose visages 
Do cream and mantle like a standing pond *, 

And do a wilful stillness entertain. 

With purpose to be dressM in an opinion 
Of wisdom, gravity, profound conceit j 
As who should say, I am Sir Oracle, 

And when I ope nw lips, let no dog bark ! 

O my Anthonio ! I do know of those. 

That therefore only are reputed wise, 

For saying nothing. 

Merchant of Venice^ act i. sc. i. 

Again : 

Gratiano speaks an infinite deal of nothing, more 
than any man in all Venice : his reasons are two grains 
of wheat hid in two bushels of cliaff ^ you shall seek all 
day ere you find them \ and when you have them, they 
are not worth the search.” Ibid. 

In the following passage a character is completed by 
a single stroke : 

Shallow, O tire mad days that I have spent 5 and to 
see how maiw of mine old acquaintance are dead. 
Silence. We shall all follow, cousin. 

Shallow, Certain, ’tis certain, very sure, very sore 5 
Death (as the Psalmist saith) is certain to all : all shall 
die. How a good yoke of bullocks at Stamford fair P 
Slender, Truly cousin, I was not there. 

Shallow, Death is certain. Is old Double of your 
town living yet ? 

S^nct. Dead, Sir. 

Shallow. Dead ! see, see : he drew a good bow : and 
^lead. He f 4 iot a fine shot. How a score of ewes no^v P 
Silence. Thereafter as they be. A score of good 
may be worth ten pounds. 

Shallow. And is old Double dead ? 

Second part Henry IV. act Hi. sc. 2. 

Describing a jealous husband : 

Neither press, coder, cliest, trunk, well, vault, but 
lie hath an abstract for the remembrance of such places, 
goes to them by bis note. Tiiere is no biding you 
in t he bouse.” Merry JVives of JViudsor^ act iv. sc. 3. 

^Oerwgrev’e has an inimitable stroke of this kind in his 
^i^pwcdy of Love for Love : 

"Ben Legend, Well, father, and how io all at home? 
Iio^vr does brother Dick, and brother Val ? 

\^0L. XIV. Part n. t 
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•S'lr Sampson, Dick, body d* me, Dick has been dead Xarraiios. 
these two years. I writ you word when you were at — 
Leghorn. 

Ben, Mess, that^s true j marry I bad forgot. Dick^s 
dead, as you say. Act iii. sc. 6. 

Falstaff speaking of Ancient Pistol : 

** He’s no swag^rer, hostess 5 a tame cheater Pfaith : 
you may stroak him as gently as a puppy greyhound j 
he will not swagger with a Barbary hen, if her feathers 
turn back in any show of resistance.” 

Second part Henry IV, act ii. sc. 4. 

Ossian, among bis other excellencies, is eminently 
successful in drawing characters 5 and he never fails to 
delight his reader with the beautiful attitudes of his 
heroes. Take the following instances ; 

O Oscar ! bend the strong in arm j but spare the 
feeble band. Be thou a stream of many tidos against 
the foes of tliy people ^ but like the gale that moves iho 
grass to those who ask thine aid.— So Trenmor lived \ 
such Trathal was \ and such has Fingal been. My arm 
^yv ^3 the support of the injured j and the weak rested 
behind the lightning of my steel.” 

We heard the voice of joy on the coast, and we 
thought that the mighty Catlimor came. Catbmor the 
friend of strangers I the brother of red-haired Cairbar ! 

But their souls were not the same for tlie light of 
heaven was on the bosom of Cathmor. His towers 
rose on the banks of Atha : seven paths led to bis balls : 
seven chiefs stood on these paths, and called the stranger 
to the feast. But Cathmor dw^t in the wood to avoid 
the voice of praise.” 

“ Dermid and Oscar were one : they reaped the 
battle together. Their friendship was strong us their 
steel 5 and death walked between them to the field. 

They rush on the foe like two rocks falling from the 
brow of Ardven. Their swords are stained with die 
blood of tlic valiant : warriors faint at their uame. 

Who is equal to Oscar but Dermid ? who to Dermid 
but Oscar P 

Son of Comhal, replied the chief, the strength rf 
MornPs arm has failed : 1 attempted to draw tlie sword 
of my youth, but it remains in its place : 1 throw tlie 
spear, but it fails short of the mark : and I feel the 
weight of my shield. We decay like the grass of the 
mountain, and our strength returns no more. I have 
a son, O Fingal ! his soul has delighted in the actions 
of Morni’s youth 5 but his sword has not been fitted 
against the foe, neither has his fame begun. I come 
with him to battle, to direct bis arm. His renown will 
be a sun to my soul, in the dark hour of my departure. 

O that the name of Momi were forgot among the 
people ! that the heroes would only say. Behold the fa- 
ther f GauD'* 

Some writers, through heat of imagination, fall into 
contradiction 5 some arc guilty of downright absurdi- 
ties j and some even rave like madmen. Against such 
capital errors one cannot be more eifectually wanted 
than by collecting instances ; and the first shall be of a 
contradiction, the most venial of all. Virgil speaking 
of Neptune, 

4 1 Interea 
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Niimtioa. Interea magno mifcerl monnare pontunii 
^ * Emissamquc hyemem sensit Ncptunus, et imia 

Stagna refusa vadis \ graviter commotus^ et alto 
Prospiciens, summ^l piaadum caput extulit und^« 

JEneuIf i. 1 28. 

Again : 

When first young Maro, in his boundless mind* 

A work Poutlast immortal Rome design’d. 

Essay on Criticism^ 30. 

The following examples are of absurdities. 

** Alii pulsis 6 tormento catenis dbcerpti sectique, 
dimidiate corpore pngnabant sibi superstites, ac per- 
emptse partis ultores.” Strada, Dec. ii. 2. 
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Jupiter in wrath puffing up both cheeks, is a luw sod ^ 
even ludicrous expression, far from suitable to the grt- ^ 
vity and importance of the subject : every one most 
feel the discordance. The following cooplet, sinking 
far below the subject, is no less ludicrous: 

Not one looks backward, onward still he goes, 

Yet ne’er looks forward farther than his nose. 

Essay on Man^ ep. iv. 225. 

On the other hand, to raise the expression above the 
tone of the subject, is a fault than which none is more 
common. Take the following instances : 

Orcan le plus fiddle d servit ses dcsseins, 

Ne sous le ciel brfilant des plus noirs Africains. 

Baja%et^ act iii. sc. 8. 



II pover huomo, che >non sen’ era accorto, 

Andava corabattendo, ed era morto. Bcrni. 

He fled, but flying, left his life behind. 

Iliad^ xi. 443. 

Full through his neck tl>e weighty falchion sped : 
Along the pavement roll’d the mutt’ring head. 

Odyssey^ xxii. 365. 

The last article is of raving like one mad. Cleopatra 
speaking to the aspic, 

— Welcome, thou kind deceiver, 

Thou best of thieves j who, with an easy key. 

Dost open life, and unperceiv’d by us 
£v’n steal us h'om ourselves ; discharging so 
Death’s dreadful office, better than himself \ 

Touching our limbs so gently into slumber. 

That Death stands by, deceiv’d by his own image. 
And thinks himself but sleep. 

Drtdek, Ail for Love^ act v. 

Having discussed what observations occurred upon 
the thoughts or things expressed, we proceed to what 
more peculiarly concerns the langua^ or verbal dress. 
As words are intimately connected with the ideas they ' 
represent, the emotions raised by the sound and by the 
sense ought to be concordant. An elevated subject re- 
quires an elevated style ^ what is familiar, ought to be 
familiarly expressed : a subject that is serious and im- 
portant, ought to be clothed in plain nervous language-: 

A description, on the other hand, addressed to the ima- 
gination, is susceptible of the highest ornaments that 
Bounding words and figurative expression can bestow 
upon it. 

We shall give a few examples of the foregoing rules. 
A poet of any genius is not apt to dress a high sub- 
ject in low words \ and yet blemishes of that kind are 
found even in classical works. Horace, observing that 
men are satisfied with themselves, but seldom with 
their condition, introduces Jupiter indulging to each 
his own choice: 

Jam faciam quod vultis ; eris tu, qui modo miles, 
Mercator ) tu, coiisultus modo, rusticus : hinc vos, 
Vos hinc, mutatis disced ite partibus. eia. 

Quid ? statis ? nolint, atqui licet esse beatis. 

Quid causae est, merito quin illis Jupiter ambas 
Iratus buccas injict^ neque se fore posthac 
Tam facilem dicat, votis ut praebeat aurem ? 

Sat. i. i6. 



lies ombres par trois fois ont obscurci les cieox 
Depuis que le soromeil n’est entre dans vos yenx ; 
Et le jour a trois fois chasse la nuit obscure 
Depuis que votre corps languit sans nourritnre. 

Bhadra^ act i. sc. 5. 

Assueris, Ce mortel, qui montra tant de i£le poor 
moi, Vit-il encore ? 

Asaph. « ■■ II voit I’astre qui vous Claire. 

Esther^ act iu sc. 3. 

Oui, e’est Agamemnon, e’est ton roi qui t’eveille j 
Viens, reconnois la voix qui frappe ton oreitle. 

Iphigcnm. 

No jocund health that Denmark drinks to-day, 

But the great cannon to the clouds shall tell \ 

And the king’s rowse the heav’n shall bniit again, 
Respeaking earthly thunder. 

Hamlet^ act L se. 2. 

■ ■ ■■■ ■ ■■ In the inner room 
I spy a winking lamp, that weakly strikes 
The ambient air, scarce kindling into light. 

SouTHERNE, Fate of Cepua^ act iiL 

In the Funeral Orations of the bishop of Meaux, tbi 
following passages are raised far above the tone of tbe 
subject *, 

** L’Oeean etonnf; de se voir traverse tant de fns, ea 
des appareils si divers, et pour des causes si differeates, 
&c.” Pag. 6. 

Grande reine, je satisfais i vos plus tendies dcsin^ 
quand je cel^bre ce monarque } et son coeur qui n’a ja- 
mais v^cu que pour lui, s’eveille, tout poudre qa’iJ ^ 
et devient sensible, m^me sous ce drap mortnaire, aa 
nom d’un epoux si cher.” Pag. 32. 

The following passage, intended, one wonld nnagioe, 
as a receipt to ^il water, is altogether boiiesqse by 
the laboured elevation of the diction : 

A massy cauldron of stupendous frame 
They brought, and plac’d it o’er the rising flaine : 
Then heap tbe lighted wood ^ the flame divides 
Beneath the vase, and climbs around tbe sides: 

In its wide womb they pour tbe rushing strraa : 
The boiling water bubbles to the brim. 

Iliad^ xviii. 405- 

In a passage at the beginning of tbe 4th book of 
Telemachus, one feels a sudden bound opwiud w kh ent 
preparation, which accords not with the subject : 
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irMmioB. ^ Calypso, qui avoit ^te jusq* a ce moment Immo- 
* bSe et transported do plaistr on dcoutant les aventures 

do Tdldmaque, Pinterrompit poor lui faire prendre 
qoelqae rep6». 11 est toms, lui dit-elle, que tous alHez 
TOdter la douceur du sommeil aprds tant de travaux. 
Vous n^avcz rien ^ craindi-e lei ; tout vous est favora- 
ble. Abandonnez vous done b la joie. Goutez la 
patx, et tons les autres dons des dieux dont vous allez 
dtre combld. Demain, quand VAurore ovec ses dotgts 
de rSses entr^ouvrira les fortes dories de P Orient^ et que 
les chevause du soleil^ sortant de Ponde amSre^ r^pandront 
les flames du jour^ pour chasser devant eux toutes les 
etmles du ciel^ nous reprendrons, mon eher Tdldmaque, 
rhistoire de vos malhoors.^* 



This obviously is copied from a similar passage in 
the ABneid, which ought not to have been copied, be- 
cause it lies open to the same censure \ hut the force 
of authority is great : 

At region gravi jamdudum saucia cura, 

Vulnus alit venis, et coeco carpitur igni. 

Malta viri virtos aniiho, multusque recursat 

Gentis honos : hserent infixi pectore vultus, 

Verbaque : nec placidam roembris dat cura quietem. 

Postera Phethea lustrabat lampade terras^ 

Humeniemque Aurora polo dimoverat umbram; 

Cum sic unanimem alloquitur malesana sororem. 

Lib* iv. I. , 

The language of Homer is suited to his subject, not 
less accurately than the actions and sentiments of his 
heroes are to their characters. Virgil, in that particu- 
lar, falls sliort of perfection : his language is stately 
throughout ^ and though he descends at times to the 
simplest branches of cookery, roasting and boiling for 
example, yet be never relaxes a moment from the high 
tooe.<— In adjusting his language to his subject, no wri- 
ter equals Swift. >Ve can recollect but one exception, 
which at the same time is far from being gross : The 
Joarnal of a modern Lady is composed in a style blend- 
ing sprightliness with familiarity, perfectly suited to 
the subject \ in one passage, however, the poet, deviaU 
ing from that style, takes a tone above bis subject. 
The passage we have in view begins 1. 115. Bot let 
me now a while survey^ &c. and ends at 1. 135. 

It is proper to be observed upon this head, that wri- 
ters of inferior rank are continually upon tlie stretch 
to enliven and enforce their subject by exaggeration 
and superlatives. This unluckily has an eflPcct contrary 
to what is intended ; the reader, disgusted with lan- 
guage that swells above the subject, is led by contrast 
to think more meanly of flie subject than it may pos- 
sibly deserve. A man of prudence, beside, will be no 
less careful to husband his strength in writing than in 
walking ; a writer, too liberal of superlatives, exhausts 
his whole stock upon ordinary incidents, and reserves 
no share to express, with greater energy, matters of 
imMrtanc^. 

Many writers of that kind abound so in epithets, as 
if poetry consisted entirely in high sounding words. 
Take the following instance : 

'When black browed night her dusky mantle spread, 
And wrapt in solemn gloom the sable sky ) 

IVben soothing sleep her opiate dews had shed. 

And sealM in silken slumbers every eye : 
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My waking thought admits no balmy rest, Naivation. 

Nor the sweet bliss of soft oblivion share ^ ^ 1 

But-watchful woe distracts my aching breast, 

My heart the subject of corroding care : 

From haunts of men with wandering steps and slow 
I solitary steal, and soothe my pensive woe. 

Here every substantive is faithfully attended by some 
tumid epithet. ^ 

We proceed to a second remark, not less important 
than the former. No person of reflection but must be 
sensible, that an incident makes a stronger impression on 
an eye witness, than when heard at second band. Wri- 
ters of genius, sensible that the eye is the best avenue to 
the heart, represent every thing as passing in our sight ; 
and, from readers or hearers, transform us as it were 
into spectators : a skilful writer conceals himself, and 
presents his personages : in a word, every thing becomes 
dramatic as much as possible. Plutarch, de gloria A' 
thenicnsiuniy observes, that Thucydides makes his reader 
a spectator, and inspires him with the same passions as 
if he were an eye witness. 

In the fine arts, it is a rule to put the capital objects 
in the strongest point of view \ and even to present them 
oftener than once, where it can be done. In history 
painting, the principal figure is placed in the front, and 
in the best light : an equestrian statue is placed in a 
centre of streets, that it may be seen from many places 
at once. In no composition is there greater opportuni** 
ty for this rule than in writing : 



■ - Sequitur pulcherrimus Astur, 

Astur equo fidens et versicoloribus armis. 

JEneid^ x. x8o. 

Full many a lady 

I’ve ey’d with best regard, and many a time 
Th’ harmony of their tongues hath into bondage 
Brought my too diligent ear : for several virtues 
Have ^ lik’d several women : never any 
With so full soul, but some defect in her 
Did quarrel with the noblest grace she ow’d, 

And put it to the foil. But you, O you, 

80 perfect, and so peerless, are created 

Of every creature’s best. Tempest^ act iii. sc. l, 

Orlando* " ■■■■ Wbate’er you are 
That, in the desert inaccessible. 

Under the shade of melancholy boughs, 

Lose and neglect the creeping hours of time } 

If ever you have look’d on better days ^ 

If ever been where bells have knoll’d to church } 

If ever sat at any good man’s feast ^ 

If ever from your eyelids wip’d a tear. 

And known what ’tis to pity, and be pity’d | 

Let gentleness my strong enforcement he^ 

In the which hope I bluui, and bide my sword. 

Duke sen. True is it that we have seen better days, 
And have with holy bell been knoll’d to church > 
And sat at good men’s feasts ^ and wip’d our eyes 
Of drops that sacred pity had engender’d \ 

And therefore sit yon down in TCiitleness, 

And take upon command what help we have, 

That to your wanting may be minist’red. 

As you like it. 

With thee conversing 1 forget all time \ 

All seasons and their change, all please alike. 
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Sweet Is the breath of moniy her rising sweet. 

With charm of earliest lirds ) pleasant the son 
When first on this delightful land he spreads 
His orient beams on herbs, tree, fruit, and flow*r 
Glistering with dew ; fragrant the fertile earth 
After soft showers ^ and sweet the coming on 
Of grateful evening mild, the silent ni^ht 
With this her solemn bird, and this fair moon. 

And these the gems of heaven, her starry train : 

But neither breath of mom, when she ascends 
With charm of earliest birds, nor rising sun 
On this delightful land, nor herb, fruit, flowV, 
Glistering with dew, nor fragrance after showers. 
Nor grateful evening mild, nor silent night. 

With this her solemn bird, nor walk by moon 
Or glittering star light, without thee is sweet. 

Paradise Lost^ book iv. 1. 634. 

What roeall ye, that ye use this proverb. The fa- 
thers have eaten sour grapes, and the children's teeth 
are set on edge ? As I live, saith the Lord God, ye 
shall not have occasion to use this proverb in Israel. If 
a man keep my judgments to deal truly, he is just, be 
shall surely live. But if he be a robber, a shedder of 
blood : if he have eaten upon the mountains, and de- 
filed his neighbour's wife: if be have oppressed the 
poor and needy, have spoiled by violence, have not re- 
stored the pledge, have lift up his eyes to idols, have 
pven forth upon usury, and have taken increase : shall 
he live ? he shall not live : he shall surely die y and his 
blood shall be upon him. Now, lo, if he beget a son, 
that seeth all bis father^s sins, and considereth, and doth 
not such like •j that bath not eaten upon the moun- 
tains, hath not lift op his eyes to idols, nor defiled his 
neighbour's wife, hath not oppressed any, nor with- 
held the pledge, neither bath spoiled by violence, but 
hath given bis bread to the hungry, and covered the 
naked with a garment : tliat hath not received usury 
nor increase, that bath executed my judgments, and 
walked iu my statutes : he shall not die for the iniquity 
of his frtber *, he shall surely live. The soul that sin- 
neth, it shall die ; the son shall not bear the iniquity 
of the father, neither shall the father bear the iniquity 
of the son ^ the righteousness of the righteous shall be 
upon him, and the wickedness of the wicked shall be 
upon him. Have I any pleasure that the wicked should 
die, saith the Lord God ^ and not that he should return 
from his ways, and livo Ezekiel xvii. 

A concise comprehensive style is a great ornament in 
narration ^ and a superfluity of unnecessary words, not 
less than of circumstanoee, a great nuisance. A judi- 
cious selection of the striking circumKtances, clothed in 
a nervous style, k delightfuL In this style, Taoitos 
excels all writers^ ancient and modern. Instanceo are 
mimberiess : take the following specimen : 

Crebra hinc prsclia, et saepins in modum latrocinii : 
per saltus,^ per paludes^. ut cuique fors aut virtus: te- 
mere, proviso, oh Iram, ob prsedam, jussu, et aliquando 
ignaris ducibus.”^ Aniud. lib. xii. J 39. 

After Tacitus, Ossian in that respect justly merits 
ihc place of distinction. One cannot go wrong for ex- 
amples in any part of the book. 

If a concise or nervous style be a beauty, tautology 
must be a blemish \ and yet writers, fettered by verse, 
i 
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are not auflSciently careful to avoid this slovenly ]ln^ 
lice : they may be pided, hut they caonut be justified. 

Take for a specimen the fistkowing instances, froai tb 
best poet, for versification at least, that Englaiid has ti 
boast of : 

High on his helm celestial lightnings play, 

H is beamy shield emits a living ray \ I 

Tb' unwearyM blaze incessant streams supplies, 

Like tlic red star that fixes the autumnal skies. 

Iliad, 5. 

Strength and omnipoteuee invest thy throne. 

Ibid, 576. 

So silent fountains, from a rojek's tall head, 

In sable streams soft trickling waters shed. 

IhiiL ix. 19. 

His clanging armour rung. Ibid, xii. 94. 

Fear on their cheek, and horror in their eye. 

Ibid, XV. 4. 

The blaze of armour flash'd against the day. 

Ibid. xvii. 736. 

As when the piercing blasts of Boreas blow. 

Ibid. xix. 38a 

And like the moon, the broad refulgent shield 
Blaz'd with long rays, and gleam'd athwart the field. 

Ibid, xlx. 402. 

No— -could our swiftness o'er the winds prevail, 

Or beat tho pinions of the western gale. 

All were in vain—— Ibid, xix. 604. 

The humid sweat from every pore descends. 

Ibid, xxiii. 829. 

We close this article with a curious inquiry. At 
object, however ugly to the sight, is far from heii^ m 
when represented by colours or by words. h 

tlie cause of this difference f With respect to paintio^ 
the cause k obvious ; a good picture, whatever tb 
subject be, k agreeable by the pleasure we taken 
imitation ; and this pleasure overbalancing the dn* 
agrceableness of the subject, makes the picture npoB 
the whole agreeable. With respect to the desrriptns 
of an ugly object, the cause follows. To connect io> 
dividuals in the social state, no particular contributes 
more than language, by the power it possesses sf aa 
expeditious communication of thought, and a lively 
representation of transactions. But nature bath net 
been satisfied to recommend language by its adHty 
merely : inde^ndent of utility, it k made susceptible 
of many beauties, which are directly felt, withoetaay 
intervening reflection. And this unfolils the raysteiy; 
fox the pleasure of language is so great, as in a livefy 
description to overbalance the disagreeableness of tke 
image raked by it. This, however, k no enconiagc- 
ment to choose a disagiteable subject ^ for the pleasOT 
is incomparably greater where the subject and the d^ 
scription are both of them agreeable. 

The following description k upon the whole >- 
greeable, though the subject described k in itwlT 
dismal : 

Nine times the space that measures day and 1 

To mortal men, he with bis htnrrid crew 

Uj 
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ation. Lay vanquished, rolling in the fiery gulf, 

Confounded though immortal ! but his doom 
BeservM him to more wrath •, for now the thought 
Both of lost happineis and lasting pain 
Torments him : round he throws his baleful eyes 
That witness’d huge affliction and dismay, 

IMix’d with obdurate pride and stcdfast hate. 

At once as far as angels ken lie views 
The dismal situation waste and wild : 

A dungeon horrible, on all sides round 
As one great furnace flamed ; yet from those flames 
No light, but rather darkness visible 
Serv’d only to discover sights of wo. 

Regions of sorrow, doleful shades, where peace 
And rest can never dwell, hope never comes 
That comes to all ; but torture without end 
Still urges, and a fiery deluge, fed 
With ever-burning sulphur nnconsum’d ! 

Such place eternal justice had prepar’d 
For those rebellious. Paradise Lost^ book i. 50. 

An unmanly depression of spirits in time of danger is 
not an agreeable sight y and yet a fine descrlptiou or 
representation of it will be relished: 

K. Richard. What must the king do now ? must 
he submit ? 

The king shall do it : must he be depos’d ? 

Tltc king shall be contented : must he lose 
The name of king ? o’ God’s name let it go : 

, I’ll give my jewels for a set of beads j 
My gorgeous palace, for a hermitage ; 

My gay apparel, for an almsman’s go\m^ 

My figur’d goblets, for a dish of wood ; 

My sceptre for a palmer’s walking stafi*; 

My subjects, for a pair of carved saints j 
And my large kingdom, for a little grave j 
A little, little, gi*ave,— an obscure grave. 

Or I’ll be buried in the king’s highway j 
Some way of common tread, where subjects feet 
May hourly trample on their sovereign’s head j 
For on my heart they tread now, whilst I livej 
And, bury’d once, why not upon my head? 

Richard IL act iii. sc. 6. 

Objects that strike terror in a spectator, have in poe- 
try and painting a fine effect. The picture, by raising 
a slight emotion of terror, agitates the mind j and in 
that condition every beauty makes a deep impression.. 

May not contrast heighten the pleasure, by opposing 
our present seenrity to the danger of encountering the 
object represented. 



■■ — ■■■ ■ T he other shape, 

If shape it might be call’d that shape had none 
Distinguishable in roember, joint, or limb j 
Or subsUnce might be callM that shadow seem’d, 
For each seem’d either j black it stood as night, 
Fierce as ten furies, terrible as hell. 

And shook a dreadful dart. Par, Losty book ii. 666. 
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Of fiery darts in flaming volleys flew. 

And flying vaulted either host with fire. 

So under fiery cope together rush’d 
Both battles main, with ruinous assault 
And unextinguisliable rage: all heaven 
Resounded, and had earth been tlien, all eartli 
Had to her centre shook. Ibid, book vi. 



Narralion^ 

Narses. 



207. 



Ghost,^ 



-But that I am forbid 



■ ■■ ■ ' ■ Now storming fury rose, 

And clamour such as beard in heaven till now 
Was never : arms on armour clashing bray’d 
Horrible discord, and the madding wheels 
Of brazen chariots rage j dire was the noiso 
©f conflict \ overhead . the dismal hiss 



To tell the secrets of my prison-house, 

I could a tale unfold, wdokc lightest word 
Would barrow up thy soul, freeze thy young blood, 
jMake thy two eyes, like stars start from their spheres, 
Thy knotty and combined locks to part. 

And each particular hair to stand on end, 

Like quills upon the fretful porcupine : 

But this eternal blazon must not be 

To ears of flesh and blood. Ha^ety act 1. sc. 8*- 

Gratiano. Poor Desdemona ! I’m glad thy father’s 
-dead : 

Thy match was mortal to him ; and pure grief 
Shore his old thread in twain. Did he live now. 
This sight would make him do a desp’rate turn : 

Yea, curse his better angel from his side, 

And fall to reprobation. OtheUoy act v. sc. 8. 

Objects of horror must be excepted from the forego- 
ing theory ; for no description, however lively, is suffi- 
cient to overbalance the disgust raised even by the ideia* 
of such objects. Every thing horrible ought therefore 
to be avoided in a descriptioi^ 

NARSES, the eunuch who rivalled Bellsarios in he- 
roism under the reign of the emperor Justinian, emerged 
from obscurity A. D. 538. From the domestio service 
of the palace, and the administration of the private* re- 
venue, he was suddenly exalted to the bead of an army. 
He is ranked among the few eunuchs who have rescued 
that unhappy name fi*om the contempt and hatred of 
mankind. A feeble diminutive body concealed the soul 
of a statesman and a warrior. His youth had been em- 
ployed in the management of the loom and distaff, in 
the cares of the household, and the service of femaie. 
luxury j but, while his hands were busy, he secretly ex- 
ercised the faculties of a vigorous and discerning mind. 
A stranger to the schools and the camp, be studied in 
the palace to dissemble, to flatter, and to persuade \ and 
as soon as he approached the person of the emperor, 
Justinian listened with surprise and pleasure to the man- 
ly counsels of his chamberlain and private treasurer. 
The talents of Narses were tried and improved in fre- 
quent embassies \ he led an army into Italy, acquired a 
practical knowledge of the war and the country, and 
presumed to strive with the genius of Belisarius. 
Twelve years after his return, the eunuch was chosen 
to achieve the conquest which had been left imperfect 
by the firat of the Roman generals. Instead of’ being 
dazzled by vanity or emulation, he seriously declared, 
that unless he were armed with an adequate force, he 
would never consent to risk his own glory and that of 
his sovereign. Justinian granted to the favourite what 
he might have denied to the hero: the Gothic war 
was rekindled from its ashes, and the preparations 
were not unworthy of the ancient majesty of the em- 
pire. 

Narses defeated the Goths, . the Franks, and the 

Alamanni : . 
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-Nami Alamannl ^ the Italian cities opened their gates to the 
I) conqueror •y he entered the capital in triumph } and 

Naisa^ having established the seat of his government at Ra« 
' ■ ’ venna, continued 15 years to govern Italy under the 

title of Exarch. 

His virtues, we are told, were stained with avarice } 
•and in this provincial reign he accumulated a treasure 
of gold and silver which surpassed the modesty of a 
private fortune. His government was oppressive or 
unpopular \ and the general discontent was expressed 
with freedom hy the deputies of Rome. Before the 
throne of Justinian they boldly declared, that their 
*Gothic servitude had been, more tolerable than the des- 
potism of a Greek eunuch ) and that unless their ty- 
rant were instantly removed, they would consult their 
own happiness in the choice of a master. Thus was 
(lis disgrace the effect of the people’s disaffection \ and 
his death, though in the extreme period of old age, 
was unseasonable and premature, since bis genius alone 
could have repaired the last and fatal error of bis life; 
He died about the year 567, and, as some say, at the 
advanced age of 95 ^ but this does not appear very pro- 
bable. See Gibbon’s Bom. Hist. vol. iv. 4to edit. p. -194, 
298, &c, 

NARVA, a strong town of the Russian empire, in 
Xivonia, wi^ a castle and a harbour. It was taken by 
the Muscovites from the Danes in 1558, by the Swedes 
in 1581, and they defeated the Muscovites near it in 
1700 but it was retaken by the Russians in 1704 by 
storm, and the inhabitants sent to Astracan. It is seat- 
ed on the river Narva, 95 miles south-west of Wiburg, 
and 172 northeast of Riga. £• Long. 29. o. N. Lat. 
59. 8. 

NARWAL, a genus of whales. See Mokodok, 
Cetologt Index. 

NASSAU-si£G£N, a small principality of Germany 
in the Westerwalde, is in general a mountainous woody 
country, with some arable and pasture ground, and .a 
good breed of cattle. Its manufactures are chiefly 
those of iron and steel, having an iron mine in the 
neighbourhood of Siegen. Count John the Younger, 
in 1626, embraced the Roman Catholic religion, and 
endeavoured to introduce it into the country ; but the 
principality, upon the extinction of the line of Nassau- 
^iegen in 17439 falling to the line of Nassau-Dietz, 
and therein to the prince of Orange, hereditary stadu 
holder of the United Provinces, the Protestants were 
delivered from their apprehensions of Popish tyranny 
and bigotry. The prince, on account of these territo- 
ries, has a seat and voice at the diets of the empire and 
circle in the college of princes. His assessment in the 
roatricula for Nassau -Siegen is 77 Aorins monthly^ 
and towards the maintenance of the chamber judicato- 
ry, 50 rixdollars, six kruitzera and a half, each term. 
The revenue of this principality is estimated at ioo,ooo 
rix dollars. 

Nassau Dillenbourgy a principality of Germany, si- 
toatod near the former. It has not much arable land, 
but plenty of wood, good quarries of stone, some sil- 
ver and vitriol,' copper and lead, with store of iron, 
for the working and smelting of which there are many 
forges and founderies in the country^ and by these, 
and the sale of their iron, the inhabitants chiefly sub- 
sist. Calvinism is the religion of the principality, 
which contains five towns and two boroughs, and be- 



longs entirely to William V. prince of Orange, and 
hereditary stadtholder of the United Provinces, whose I 
father succeeded to a part of it in 1739 00 tbe death 
of Priqce Christian, and to the rest in 1743 ou the , 
death of Prince William Hyacynth of Siegen. The^ 
prince, on account of this principality also and Dietz, 
has a seat and voice in the college of princes, at tbe 
diets of tbe empire and circle. Ills assessment ia the 
raatricula, for Nassau-Dillenbonrg, is 102 floriiis 
monthly ^ and to tbe chamber judicatory, 59 rixdol- 
lars six and half kruitzers, each term. His reveDoe 
from this principality is computed at above 139,000 
florins. 

NAS 9 AV-Hadamary a country of Germany, which, 
till the year 1711, had princes of its own \ but now be- 
longs wliolly to WiUiam V. prince of Orange. 

Nassau, prince of Orange. See Maurice. 

NATES, in Anatomy y a term expressing these two 
fleshy exterior parts of the body, vulgaily called tbe 
buttocks. See Anatom^t. 

Nates Cerebrty are two circular protuberances of tbe 
brain, situated^ the back side of tbe medulla oblonga- 
ta, near tbe cerebellum. 

NATION, a collective term, used for a consider- 
able number of people inhabiting a certain extent of 
land, confined within fixed limits, and under the sane 
government.* 

NATIONAL DEBT : the money owing by goven- 
roent. 

Our limits permit us to give but a very general sketch 
of this subject : However, as it is of considerable im- 
portance to every inhabitant of these kingdoms, we 
shall endeavour to give as clear and comprehenstfe a 
view of it as tbe bounds necessarily prescribed us wiU 
admit. In order to this, it may not be improper to re- 
fer back to tbe times that have gone before us, that we 
may the better discover the nature of public revenues, 
the manner of their expenditure, and tbe causes of pob- 
llc debt. 

In that rude state of society which precedes the ex- 
tension of commerce and the improvements of maim- 
factures, when those expensive luxuries which com- 
merce and manufacture^ can alone introduce, are alto- 
gether unknown *, tbe person who possesses a large reve- 
nue can spend or enjoy that revenue in no other way 
than by maintaining nearly as many people as it otn 
maintain. Among our feudal ancestors, the loog time 
during which estates used to continue in the same fanu-Mt^ 
ly, suflSciently demonstrates the general disposition 
people to live within their income. Though tbe lustk 
hospitality constantly exeixised by the great laodbolto 
may not to us in tbe present times seem consistent with 
that order which we are apt to consider as inseparably 
connected with good economy, yet we mast certainly 
allow them to have been at least so far frugal as not 
commonly to have spent their whole income. Some 
part of this money, perhaps, they spent in purchasiDg 
the few objects of vanity and luxury with which tbe 
circumstances of the times could furnish them : bot 
some part of it they seem commonly to have bearded. 

They could not well indeed do any thin;^: tiic bol 
hoard whatever money they saved. To iwidv vri*. 
graceful to a gentleman ; and to lend v ; i •uttn-'b 
which at that time was considen um ■ y 
bited by law, would have betu su.. m.k* ic-. 



Digitized by v^ooQle 




NAT E 623 } NAT 

m\ The same disposition to save and to hoard prevailed thof^ pan Ironed towns njust be furnishod with arms, KAtioimt 

^ in the sovereign as well as in the subjects. Araon^na- ammunition, and provisions. An immediate and great Debt, 

tions to whom commerce and manufactures are Tittle cxpcnce must be incurred in that moment of immedi- » 

kno^TD, the sovereign is in a situation which naturally ate danger, which will not wait for the gradual and 

disposes him to the parsimony requisite for accumula- slow returns of the new taxes. In this exigency go- 
tion. In that situation the expence even of a sove- %'ernment can have no other resources but in borrow- 
reign cannot be directed by that vanity which delights ing. 

in the gandy finery of a court. The ignorance of the The same commercial state of society which, by the 
tiroes affords but few of the trinkets in which that operation of moral causes, brings government in this 

finery consbts. Standing armies are not then necesna- ^manner into the necessity of burrowing, produces in 
ry^ so that the expence even of a sovereign, like that the subjects both an ability and an inclination to lend, 

of any other great lord, can be employed in scarce any If it commonly brings along with it tl>e necessity of 

thing but bounty to his tenants and hospitality to his borrowing, it likewise brings along with ii the facility 

retainers. But bounty and hospitality very seldom lead of doing so. ^ 

to extravagance : though vanity almost always does. A country abonuding with merchants and raanufac- 
All the ancient sovereigns of Europe accordingly had turers, necessarily abounds with a set of people through 
treasures. Every Tartar chief in the present times is whose hands not only their own capitals, but the capi- 
sald to have one. tals of all those who either lend them money or trust 

In a commercial country abounding with every sort them with goods, pass as frequently or more frequent- 

of expensive luxury, the sovereign, in the same manner !y than the revenue of a private man, who without 
as almost all the great proprietors in his dominions, na* trade or business lives upon his income, passes through 
turally spends a great part of bis revenue in purchasing his bands. The revenue of such a man can regularly 
those luxuries. His own and the neighbouring coun- pass through bis hands only once In a year. But the 
tries supply him abundantly with all the costly trinkets whole amount of tlie- capital and credit of a merchant 
which compose the splendid but insignificant pageantry who deals in a trade of which the returns are very 
of a court. His ordinary expence becomes equal to quick may sometimes pass through his hands two, 
his ordinary revenue, and it is well if it does not three, or four times in a year. A country abounding 
frequently exceed it. The amassing of treasure can with merchants and manufactures, therefore, necessa- 
no longer be expected : and when extraordinary cxi- rily abounds with a set of people, who have it at all 
gencles require extraordinary expences, he roust ne- times in their power to advance, If they choose to do 
eessarily call upon his subjects for an extraordinary aid. so, a very large sum of money to government. Hence 
The late king of Prussia and his father are the only the ability in the subjects of a commercial state to- 
great princes of Europe who, since the death of Hen- lend. 

rjr IV. of France In x6ro, are supposed to have amas- The progress of the enormous debts which at pre- 
sed any considerable treasure. The parsimony which sent oppress, and wilf in the long-run probably ruin,^®^*”^ 
leads to accumulation has become almost as rare In re- all the great nations of Europe, has been pretty unl- 
publican as in monarchical governments. Tlie Italian form. In England, after the Revolution, when new 
republics, the United Provinces of the Netherlands, connexions with Europe introduced a new system of 
are all In debt. Tlie canton of Berne is the single re- foreign politics, the expences of the nation not only in 
public in Europe which has amassed any considerable settling the new establishment, but in maintaining long 
treasure. The other Swiss republics have not. The wars, as principals, on the continent, for the security 
taste for some sort of pageantry, for splendid buildings of the Dutch barrier, reducing the French monarchy, 
at least and other public ornaments, frequently prevails settling the Spanish succession, supporting the house 
as mocb in the apparently sober senate house of a little of Austria, maintaining the liberties of the Ger- 
republic as in the dissipated court of the greatest king, manic body, and other purposes, increased to an un- 
The want of parsimony in time of peace imposes the usual degree : insomuch that it was not thought advlse- 
necessity of contracting debt in time of war. When able to raise all the expences of any one year by taxes 
war comes, there is no money in the treasury but what to be levied within that year, lest the unaccustomed 
is necessary for carrying on the ordinary expence of weight of them should create murmurs among the peo- 
the peace establishment. In war an est^lishment of pie. It was therefore the policy of the tiroes to antici- 
three or four times that expence becomes necessary for pate the revenues of their posterity, by borrowing im- 
tbe defence of the state, and consequently a revenue mense sums for the current service of the state, and to 
three or four times greater than the peace revenue, lay no more taxes upon the subject than would suffice 
Supposing that the sovereign should have what fie to pay the annual interest of the sums so borrowed ^ by 
scarce ever has, the immediate means of augmenting this means converting the principal debt into a new 
his revenue in proportion to the augmentation of his species of property, transferable from one roan to an- 
expeoce ; yet still the produce of the taxes, from which other at any time and in any quantity. This system in- 
this increase of revenue must be drawn, will not begin deed seems to have had its original in the state of Flo* 
to come into the treasury till perhaps ten or twelve rence, A. D. 1344 ; which government then owed a- 
nonths after they are imposed. But the moment in bout 6o,oool. sterling } and being unable to pay it, 

vbicb war begins, or rather the moment in which it formed the principal into an aggregate sum, called me- 

ippears likely to begin, the army must be augmented, tapborically a mount or hank^ the shares whereof were 

be fleets must be fitted out, the garrisoned towns must transferable like our stocks, with interest at 5 per cent, 

put into a posture of defence : that army, that fleet the prices varying according to the exigencies of the 
I state. 
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Kstional state. Tins laid tbe foundation of wliat is called tlie 
Debt national debt ; for a few long annuities created in the 
rei^ of Charles II. will hardly deserve that name. 

Nations, like private nien, have generally begun to 
borrow upon what may be called pef'sonal credit^ with- 
•out assigning or rooitgaging any particular fund for 
the payment of the debt ^ and when this resource has 
failed them, they have gone on to borrow upon assign- 
ments or mortgages of particular funds. 

What is called the unfunded debt of Great Britain^ 

4S contracted in the former of those two ways. It 
consists partly in a debt which bears, or is supposed to 
bear, no interest ^ and which resembles the dabts that a 
private man contracts upon account ^ and partly in a 
debt which bears interest, and which resembles what a 
private man contracts upon his bill or promissory note. 
The debts which ate due either for extraordinary ser- 
vices, 'or for services either not provided for or not 
paid at the time when they are performed \ part of 
the extraordinaries of the army, navy, and ordnance, 
the arrears of subsidies to foreign princes, those of 
seamen^s wages, &c. usually constitute a debt of the 
first kind. Nav^ and exchequer bills, which are is- 
sued sometimes in payment of a part of such debts 
and sometimes for other purposes, constitute a debt of 
the second kind ; exchequer bills bearing interest from 
the day on which they are issued, and navy bills six 
months after they are issued. The bank of England, < 
either by voluntarily discounting those bills at their 
current value, or by agreeing with government for cer- 
tain considerations to circulate exchequer bills, that is, 
to receive them at par, paying the interest which hap- 
.peos to be due upon them, keeps up their value, and 
facilitates their circulation, and thereby frequently 
tsnables government to contract a very large debt of 
this kind. Daring the great recoinage in ^ng Wil- 
liam^s time, when the bank of England thought pro- 
per to put a stop to its usual transactions, exchequer 
bills and tallies are said to have sold from 25 to 60 
per cent, discount, owing partly, no doubt, to the sup- 
posed instability of the new government established by 
the Eevolution, but partly too to the want of the sup- 
port of tbe bank of England. 

When this resource is exhausted, and it becomes ne- 
fcessary, lu order to raise money, lo assign or mortgage 
some particular branch of the public revenue for the 
payment of the debt, government has upon different 
occasions done this in two different ways. Sometimes 
it has made this assignment or mortgage for a short pe- 
riod of time only, a year or a few years, for example 5 
and sometimes for perpetuity. In the one case, the 
fund was supposed sufficient to pay within the limited 
time both principal and interest of the money bor- 
.rowed : In the other, it was supposed sufficient to pay 
the interest only, or a perpetual annuity equivalent to 
the interest} government being at liberty to redeem 
at any time this annuity upon paying back the prin- 
cipal sum borrowed. When money was raised in the 
one way, it was said to be raised by anticipation ,* when 
in the other, by perpetual fundings or, more shortly, by 
funding. 

In the reign of King *Willlara, when the debt began 
to be amassed, and during a great fpart of that of 
Queen Anne, before we had become so familiar as we 
are now with the practice of perpetual funding, the 
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greater part of the new taxes were imposed but for a 
short period of time (for four, five, six, or seven yean ack. 
only), and a great part of the grants of every year^-nr^ 
consisted in loans upon anticipation of the produce of 
those taxes. The p^uce being frequently insnffident 
for paying within tbe limited term tbe principal and 
interest of the money borrowed, deficiencies arose*, to 
make good which it became necessary to prolong tbe 
term. 

On the 31st of December 1697, the funded and on- 
funded debts amounted to 21,515,742!. 13s. 8i<L*, 
at the same time, 1714, they were 531681,0761 5s. 
fir^d. In 1755, before tbe breaking out of tl^ wa*, 
they amounted to 72,289,673!.} and on the 5th of 
January 1763, at tbe conclusion of the peace, tk^ had 
accumulated to 122,603,336k 8s. 2^6. of filled debt, 
and of unfunded 131027,5991. 2s. 2d. more. In 1775, 
they were very nearly 130 millions } and tbe last Ame- 
rican war added upwards of 1 20 millions more to that 
enormous sum : to pay the interest of which, and the 
charges of management, amounting aonually to nearly 
eight millions and a half, the extraordinary revenoes 
elsewhere enumerated* (excepting only the hind-tu*Secli. 
and annual malt tax) are in the first place i»ortgaged«> 
and made perpetual by parliament. Perpetual, we ay*, 
but still redeemable by the same authority that impooU 
them : which, if it at any time can pay off the capittl, 
will abolish those taxes which are raised to discharge 
the interest. 

By this means, then, the quantity of prqic/ty in da 
kingdom is greatly increas^ in idea comparrii with 
former times } yet, if we coolly consider it, not at ill 
increased in reality. We may boast of large fortunw, 
and quantities of money in the funds. But where does 
this money exist ? It exists only in name, in paper, in 
public faith, in parliamentary security : and that a 
undoubtedly sufficient for tbe creditors of the pohiic 
to rely on. But then what is the pledge whi^ the 
public faith has pawned for tbe security of these debts f 
The land, the trade, and the personal industry of tb 
subject } from which the money must arise that sop- 
plies the several taxes. In these, therefore, and these 
only, the property of the public creditors docs TtaUr 
aud intrinsically exist} and of course the land, the 
trade, and the personal industry of individuals, aie £• 
minUhed in their true value just so tnudi as they are 
pledged to answer. If A’s income amounts to lOcL 
per annum } and he Is so far indebted to B, that be 
pays him 50I. per annum for his interest} one half rf 
tbe value of A’s property is transferred to B the credi- 
tor. The creditor’s property exists in the demasd 
which he has upon the debtor, and nowhere else ; and 
the debtor is only a trustee to his creditor for one half 
of the value of his income. In short, the propc^ ^ 
a creditor of the public consists in a certain portioo of 
the national taxes } by how much therefore he is the 
richer, by so much the nation, which pays these taj«, 
is the poorer. 

Tlie only advantage that can result to a nation fin® 
public debts, is tbe increase of circulation, hr nuln* 
plying the cash of the kingdom, and creating a 
species of currency, assignable at any time and in an 
quantity *, always therefore ready to be cmpbyvd in 
any beneficial undertaking, by means of tliis its trans- 
ferable quality } and yet producing some profit e^ 
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Ml when it lies idle iind unemployed. A certain proper- 
t don of debt eeems to be highly useful to a trading peo- 
hilt what that proportion is, it is not for us to 
determine. This much is indisputably certain, that 
the present magnitude of our national encumbrances 
rery far exceeds all calculations of commercial bene- 
£t, and is productive of the greatest inconveniences. 
Por, first. The enormous taxes that are raised upon 
the necessaries of life for the payment of the interest 
of this debt, are a hurt both to trade 'and manufac- 
tures, by raising the price as well of the artificer's 
subsistence as of the raw material, and of course, in a 
much greater proportion, the price of the commodity 
itself. Nay, the very increase of paper circulation it- 
self, when extended beyond what is requisite for com- 
merce or foreign exchange, has a natural tendency to 
increase the price of provisions as well as of all other 
merchandise. For as its efiect is to multiply the cash 
of the kingdom, and this to such an extent that much 
most remain unemployed, that cash (which is the uni- 
versal measure of the respective values of all other com- 
moditi^) must necessarily sink in its own value, and 
every thing grow comparatively dearer* Secondly, If 
part of this debt be owing to foreigners, either they 
draw ont of the kingdom annually a considerable quan- 
tity of specie for the interest ; or else it is made an ar- 
gument to grant them unreasonable pritUeges in order 
to induce them to reside here. Thirdly, If the whole 
be owing to subjects only, it is then charging tlie active 
and industrious subject, who pays his share of the taxes 
to maintain the indolent and idle creditor who receives 
them. Lastly, and principally. It weakens the inter- 
nal strength of a state, by anticipating those resources 
which should be reserved to defend it in case of neces- 
sity. The interest we now pay for our debt would un- 
doubtedly be suflkient to maintain the most vigorous 
war that any national motives could possibly require. 
If indeed our ancestors in King William's time had an- 
nually paid, so long as their exigencies lasted, a far 
less sum than we now annually raise upon their accounts, 
they would not in time of war have borne so great bur- 
dens as they have bequeathed to and settled upon their 
posterity in time of peace ; and might have been eased 
the instant the exigence was over. 

On the whole, then, the national debt is nadoubt- 
edly a subject of vast importance, and as such it has 
been always considered ; for much has been said and 
written upon it, and many schemes have been proposed 
iat various times and by various persons for gradually re- 
moving it, it being considered by the most judicious as 
m most pernicious encumbrance to a commercial conn- 
trjr* Some, we are aware, think it of vast utility ^ but 
this opinion is too excentric, and in our estimation too 
/^ebly supported, to be convincing. The public debt 
1*4 indisputably a great grievance } and every lover of 
h is country mast surely wish to see it removed : the pe- 
ri 04I, howeveri when this blessing shall take place, if 
insieed it ever arrive, must at least be very distant. 

AVe refer such as wish for farther information on this 
interesting topic, to those who have treated of it at full 
as Smith in his Wealth of Nations, and Sir 
JTob n Sinclair in his History of the Revenue. The 
<w-ritings of Dr Price likewise deserve considerable at- 
r^ntion, especially as one of his plans for the reduction 
VoL. XIV. Part II. 



of the debt has in feet been adopted, and in conse- National 
qnence established, by the legislature : His three plans Debt 
may be found in a pamphlet by William Morgan, en- ^ M , 
titled, A Review of Dr Price's Writings on the Sub- . 
ject of tbe Finances of this Kingdom. 

NATIVITY, or Natal Day, the day of a per- 
sonas birth. The word nativity is chiefly used in speak- 
ing of the saints \ as, the nativity of St John tbe Bap- 
tist, &c. But when we sajr the Nativity, it is un- 
derstood of that of Jesus Christ, or the feast of Christ- 
mas. 

Nativity, nativitasy in ancient law books, signifies 
bondage or servitude. 

Nativity, in Astrologyy the theme or figure of the 
heavens, and particularly of tbe twelve houses, at the 
moment when a person was bom \ called also tbe 4 o- 
roscope. 

Casting tbe nativity, or by calculation seeking to 
know bow long the queen should live, &c. was made 
felony, an. 23. £liz. c. 2. 

NATIVO HABENDO, in LaWy a writ directed ta 
the sheriff, for a lord who claimed inheritance in any 
villain, when a villain was run away from him, for the 
apprehending and restoring him to the lord. 

NATIX, in Natural History y a name given by some 
old writers to the nerita, 

NATOLIA, the modem name of the Lesser Asia, 
being the most westerly' part of Turkey in Asia, and 
consisting of a large peninsula, which extends from the 
rivet Euphrates as far as the Archipelago, tbe sea of 
Marmora, the straits of Gallipoli and of Constantinople, 
which separate it from Europe on tbe west. It is 
bounded on the north by the Black sea, and on the 
south by the Mediterranean. 

NATRIX, in Zoologyy the name of the common or 
water-snake, called also torquatOy from the ring about 
its neck. See Ophiolooy Index. 

NATRUM, or Natron, tbe nitre of the ancients, 
one of the fixed alkalies. See Soda, Chemistry Index. 

It is found in great abundance In many parts of Asia, 
where the natives sweep it up from the surface of the 
ground, and called soap earth. Tbe earliest account 
we have of it is in tbe scriptures, where we find that 
the salt called nitre in those times would ferment with 
vinegar, and possessed a detersive quality, so that it was 
used in baths and in washing. Solomon compares the 
singing of songs with a heavy heart, to the contrariety 
of vinegar and nitre : and Jeremiah says, that if tbe sin- 
ner wash himself with nitre, bis sin is not cleansed off. 

These are properties that perfectly agree with this salt, 
but not at all with our saltpetre, which is the nitre of 
the moderns. 

NATTER-jack, a species of Rana, which see, 
Erpetology Index. 

NATURAL, in general, something that relates tp 
nature. See Nature. 

Natural Childreiiy are those bom out of lawful wed* 
lock. See Bastard. 

Natural Functionsy are those actions whereby tlie 
aliments are changed and assimilated so as to become a 
part of the body. 

Natural, inHeraldryyVs used where animals, fruits, 
flowers, &c. are blazoned with the colours they natu- 
rally have, though different from the common colours 

f 4K *f 
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Natural of heraldry : and this is to prevent tbciir armories being 
II accused of falsity, when blazoned with the names of 
plural colours unknown in heraldry. 

> . Natural Note^ in Music j is used in opposition to 

flat and sharp notes, which are called artificiai notes* 
See Note, Scale, &c. 

Natural is also used for something coming imme- 
diately out of the hands of nature : in which sense it 
stands opposed to factitious or artificial, which signifies 
something wrought hy art. See Artificial. 

Bishop Wilkins observes, that there appears a world 
of diflerence between natural and artificial things, when 
viewed with microscopes. The first ever appear adorn* 
ed with all imaginable elegance and beauty \ the latter, 
though the most curious in their kind, infinitely rude 
and unhewn : the finest needle appears a rough bar of 
iron \ and the most accurate engraving or embossment, 
as if done with a mattock or a trowel. 



f Dr Percl- 
▼sl’s Afo- 
tqI and Li- 
terary 2}ii- 
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Natural 'Beauty ^ or the beauty of natural objects, 
is that quality or those qualities in tl^e works of nature, 
or more properly of God, which are calculated to ex- 
cite pleasing sensations in the minds of all such persons 
of true taste as attentively observe them. It will not, 
we trust, be deemed improper or impertinent, there- 
fore, to introduce a few observations on this subject, 
previous to our treating of natural history.— To many, 
it is hoped, it will appear to be a very proper introduc- 
tion to that important article. That sensibility to 
beauty, which, when cultivated and improved, we 
term taste, is universally diffused through the human 
speciest \ and it is most uniform with respect to those 
objects, which being out of our power, are not liable to 
variation from accident, caprice, or fashion. The ver- 
dant lawn, the shady grove, the variegated landscape, 
the boundless ocean, and the starry firmament, are con- 
templated with pleasure by every attentive beholder. 
But the emotions of different spectators, though similar 
in kind, differ widely in degree \ and to relish with full 
delight the enchanting scenes of nature, the mind must 
be uncorrupted by avarice, sensuality, or ambition; 
quick in her sensibilities ; elevated in her sentiments ; 
and devout in her affections. He who possesses such 
exalted powers of perception and enjoyment, may al- 
mdst say, with the poet, 



I care not, Fortune ! what you me deny ; 

You cannot rob me of firee Nature's grace ; 

You cannot shut the windows of the sky^ 

Through which Aurora shows her brightening face ; 
You cannot bar my constant feet to trace 
The woods and lawns, by living stream, at eve : 

Let health ray nerves and finer fibres brace. 

And I their toys to the great children leave : 

Of fancy, reason, virtue, nought can me bereave. 



** Perhaps such ardent enthusiasm may not be com- 
patible with the necessary toils and active offices which 
Providence has assigned to the generality of men. But 
there are none to whom some portion of it may not 
prove advantageous : and if it were cherished by each 
individual, in that degree which is consistent with the 
indispensable duties of bis station, the felicity of bnmen 
life would be considerably augmented. From this 
source the refined and vivid pleasures of the imagina^ 
tlon are almost entirely derived : and the elegant arts 
owe their choicest beauties to a taste for the contempla- 



tion of nature. Paiuting and sculpture are ej^resgkDh 
tations of visible objects ; and where would be the hmif. 
charms of poetry, if divested of the imagery and embel-^"*r-' 
lishments which she borrows fiom rural scenes? Paiot- 
ers, statuaries, and poets, therefore, are always ainbi- 
tious to acknowledge themselves the pupils of nature; 
and as their skill Increases, they grow more and more 
defighted with every view of the animal and vegetable 
world. But the pleasure resulting from admiratiM is 
transient ; and to cultivate taste* without regard to iu 
influence on. the passions and affections, ‘ is to rear a 
tree for its blossoms, which is capable of yielding tbe 
richest and most valuable fruit.' Physical and moral 
beauty bear so intimate a relation to each other, that 
they may be considered as different gradations in tbe 
scale of excellence ; and the knowledge and relish of 
the former should be deemed only a step to the nobler 
and more permanent enjoyments of tbe latter. 

** Whoever has visited the Leasowes, in Warwjcb> 
shire, must have felt the force and propriety of an in- 
scription which meets the eye at the entrance into those 
delightful grounds. 

Would you then taste the tranquil scene ? 

Be sure your bosoms be serene : 

Devoid of bate, devoid of strife. 

Devoid of all that poisons life : 

Ami much it 'vails vou, in their place, 

To graft the love of human race* 

Now such scenes contribute powerfully to In^ 
that serenity which is necessary to enjoy and to height- 
en their l^auties. By a secret contagion, the w\ 
catches the harmony which she contemplates; and 
the frame within assimilates itself to that which is with- 
out. For, 

AVbo can forbear to smile with Nature ? Can 
TIio stormy passions in tbe bosom roll. 

While every gale is peace, and every grove 
Is melody ? 

“ In this state of sweet composure, we become » 
ceptible of virtuous impressions, from ^most every 
rounding object. The patient ox is viewed with gcB^ 
rous complacency ; tl|e guileless sheep with pitj ; and 
tbe playful lamb raises emotions of tenderness aM low. 
We rejoice with the horse, in his liberty and exemptua 
from toil, while he ranges at large thinugh eoameBei 
pastures ; and tbe frolics of the colt woiud afford 
mixed delight, did we not recollect tbe bondage whkh 
he is soon to under^. We are charmed with tbr aeag 
of birds, soothed with the buzz of insects, and pleased 
with tbe sportive motions of fishes, because th^ ue 
expressions of enjoyment ; and we exult in tbe felioty 
of the whole animated creation. Thus an equal am 
extensive benevolence is called forth into exertioo ; aad 
having felt a common interest in the gratificatioiB of 
inferior beings, we shall be no longer indifimat t« 
their sufferings, or become wantonly iastnuDCiiUl i> 
producing them. 

“ It seems to be the intention of Providence, that 
the lower order of animals should be subservient to the 
comfort, convenience, and sustenance of man. 
his right of dominion extends no farther ; and if ^ 
right be exercised with mildness, huroanitj, and 
lice, the subjects of his power will be no less bene^ 
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(ton] ed than faitnaelf. For various species of living crea- 
Mit;. tares arc aimoally multiplied by human ait, improved 
in their perceptive powers by human culture, and plen- 
tifully fed by human industry. The relation, there- 
fore, is reciprocal between such animals and man ; and 
he may supply his own wants by the use of their la- 
bour, the produce of their bodies, and even the sacri- 
fice of their lives, whilst he co-operates with all-gra- 
ctous Heaven in promoting happiness, the great end of 
existence. 

** But fbougfa it be true, that partial evil, with re- 
spect to different orders of sensitive beings, may be uni- 
versal good I and that it is a wise and benevolent insti- 
tution of nature, to make destruction itself, within cer- 
tain Iknkations, the cause of an increase of life and en- 
joyment.*, yet a generous person will extend his com- 
passionate regai^ to every individual that suffers for 
his sake : and whilst he signs 

Even for the Itid or lamb that parts its.tife 
Beneath the bloody knife, 

be will naturally be solicitous to mitigate pain, both in 
duration and degree, by the gentlest modes of ioflicU 
ing it. 

We are inclined to believe, however, that this sense 
of humanity would soon be obliterated, and that the 
heart would grow callous to every soft impression, were 
It not for the benignant influence of the smiling face of 
nature. The count de LaiALun, when imprisoned by 
I^uis XIV. in the castle of Pi^nerol, amused himself 
. during a long period of time with catching flies, and 
delivering them to be devoured by a rapacious spider. 
Such an entertainment was equally singular and cruel : 
and inconsistent, we believe, with his former character, 
and bis subsequent turn of mind, Butdiis eell had no 
window, and received only a glimmering light from an 
aperture in the roof. In less unfavourable circumstan- 
ces, may we not presume, that instead of sporting with 
fnisery, he would have released the agonizing flies, and 
hid them enjoy that freedom of which he himself was 
bereaved ? 

** But the taste for natural beauty is subservient to 
higher purposes than those which have* been enumerat- 
ed \ and the cultivation of it not only refines and* hu- 
manizes, hut dignifies and exalts the affections. It 
elevates them to the admiration and love of that Be- 
ing who is the author of all that is fair, sublime, and 
jrood in the creation. Scepticism and irreligion are 
hardly compatible with* the sensibility of heart which 
arises from a just and lively relish of the wisdom, bar* 
mony, and o^er subsisting in the world around os: 
and emotions of piety must spring-up spontaneously in 
the bosom that is in unison with , all animated nature. 
Actuated by this divine. inspiration, man finds a fane in 
every ^ve •j and glowing with devout fervour, he 
joins be song to the universal chorus, or muses the 
praise of the Almighty, in more expressive silence. 
Thus they 

** Whom NatureV workscan charm, with XSod himself 
Hold converse: familiar, day by day, 

'With bis conceptipns ^ act upon his plan ^ 

And form to bis the r^sh of. their souls.’^ 

On the whole, dien, it oeHkibly appears, that the 
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advantages resulting from a taste for natural beauties Katarmi 
are great and important : it is equally certain, that as Beauty, 
it is useful, so it is a continual source of real enjoy- ‘ ^ " 

ment ; for a more rational pleasure cannot possibly oc- 
cupy the attention or captivate the affections of maii- 
ki^, than that which arises fit>m a due consideration 
of the works of nature. Pleasure, we know, is a n«- 
cessary ingredient in human life, in order in some mea- 
sure to counterbalance the pains, the evils, and listless- 
nesses, which are at times perhaps unavoidable, and in 
order to render life tolerable. It is the part then of 
the moralist, and it has been frequently his business, 
to point out and recommend such pleasures as are high- 
ly gratifying, and are yet perfectly innocent. The 
Spectator, whose works will he admired as long as the 
language in which they are written is uoderstood, re- 
commends strongly and elegantly the pleasure of a gar- 
den j and a later writer t, of no common degree of me - 1 Dr Kiiax. 
rit^ and of veiy considerable fame, has an essay on 
the same subject, from which we shall select a few ob- 
servations, and so conclude the article. ** Not he a- 
lone (says this elegant writer) is to he esteemed a be- 
nefactor to mankind, who makes an useful discovery ; 
hut he also who can point out and recommend an inno- 
cent pleasure. Of this kind are the pleasures arising 
fixiro the observation .of nature •, and they are highly 
agreeable to every taste uacorrupted by vicious Inoul- 
Mnce. Rural scenes of almost every kind are delight- 
ful to the mind of man. But the misfortune is, that 
the greater part are hurried on in the. career of life with 
too ^eat rapidity to he able to give attention to that 
which solicits no .passion. The darkest habitation in 
the dirtiest street of , the metropolis, where money. can 
he earned, has greater charms with many than the 
groves of Hagley. 

** The patron of refined pleasure, the elegant I^icu- 
rus,; fixed the seatof Jiis enjoyment in a garden. He 
was of opinion, .that a tranquil spot, furnished Avith 
the , united xweets .of art aud nature, was the .best 
adapted to delicate repose. And even the severer phi- 
losophers of antiquity were wont to discourse in the 
shade of a spreadmg tree, in some cultivated planta- 
tion. It is obvious, on intuition, that nature often 
intended solely to please the ^e in her vegetable pro- 
ductions. She decorates the floweret that springs he- 
nealh oar feet in all the perfections of external htouty. 

She has clothed the gar^m with a constant succession 
of various hues. Even. the leaves of the tree undergo 
a pleasing vicissitude. The fresh verdure which they 
exhibit in the spring, the various shades xvhich they 
assume iu summer, the yellow and russet tinge of au- 
tumn, and the nakedness of winter, afford a constant 
pleasure to a lively imagination. 'From the snowdrop 
to the moss rose the flower garden displays an infinite 
variety of shape and colour. The taste of the florist 
has been ridiculed as trifling ^ yet surely without rea- 
son. Did nature bring forth .the tulip aud the lily, 
the rose jmd the honeysuckle, to be nedected by the 
i haughty pretender to superior reason r To omit a 
sin^e social duty for the cultivation of a polyanthus 
were ridiculous, as well as criminal ; but to pass by the 
beauties lavished before us, without observing them, is 
no less ing^ititude than stupidity. A had heart finds 
little amusement but in a communication with the ac- 
tive world, where scope is given for the indulgence of 
4 K 2 malignant 
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Xaural malignant passions ; but an amiable disposition is com- 
Jkauty. nionly known by a taste for the beauties of the aaimal 
» and the vegetable creation.^^ In short| since the world 
was made for our use, since the beauties of nature are 



alike displayed before all men, and since they are no* 
quesdonably an ineitbaustible fund of innooent aimiie- 
ment ^ that subject most be of vast importanoe whidi^**r^ 
enables os to relish them propm^ly^ 
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Definition. ^X^HE objects of nature may be considered under two 
points of view j 1st, With respect to their form, 
structure, habits, and individual properties when viewed 
in a state of inactivity ^ 2dly, With respect to the mu- 
tual changes which they produce when made to act on 
each other. Hence the study of nature may be 
divided into two parts, Natural History and Na> 
TURAL Science } the former considering bodies in com- 
paratively an inactive state, the latter in a state of mu- 
tual action. 

Natural History, then, is that part of natural 
knowledge which teaches us to distinguish and describe 
the objects of nature, to examine their appearance, 
structure, properties and uses, and to collect, preserve, 
2 and arrange them (a). 

Immensity L When we take a general survey of the objects 

of nature*s which we arc surrounded, we are bewil^red 
works. amidst the number and variety that are every where 
presented to oUr view. The air, the woods, the fields, 
the waters, teem with myriads of animals ; a laige pro- 
portion of the earth's surface is covered with a green 
mantle of luxuriant herbage, interspersed with plants 
and flowers of a thousand varied tints ^ and when we 
search below this, when we explore the cloud-capt 
mountain, the gloomy mine, the sequestered cavern^ or 
the rocky cliflf, we discover a great variety of mineral 
substances, either piled into irregular masses, or lying 
in uniform beds or layers, disposed in veins or seams, 
or scattered at random through the other stony mat- 
ters. 

To the casual observer, the number and variety of 
these objects would appear almost infinite. He would 
consider it equally impossible to enumerate them, as to 
number the stars, or count the sands on the sea shore. 
This idea, however, arises from his seeing them in con- 
fusion and disorder. The naturalist, by separating them 
into those groups or classes, in which they often natural- 
ly present themselves, has succeeded not only in dis- 
tinguishing the several kinds from each other, but 
even in guessing pretty accurately at the number of 
species that have hitherto been discovered. 

lliere are two objects which should principally oc- 



cupy the attention of the nataralist : 1st, To classify 
natural substances ^ adly, To exaraine their stractue. 3 
The number of natund jwoductMnB being confcsie^Q'i^ 
ly very great, it is necessary to find out some mesas^^ 
of distinguishing them from each other, and of it- 
cognizing them on seeing them anew. These meass 
are the peculiarities, or the assemblages of pecoKarities, 
that exclusively belong to each body. Now there is 
scarcely any substance that has a simple character, thil 
is, which can be distinguished from every other sub- 
stance by any one of its properties singly. It is 00I7 
by the combmtion of several of these properties that 
we can distinguish an object from others which le- 
semble it in possessing some one or more of those veij 
properties ^ and the more numerous the species we com- 
pare, the more necessary it becomes to Imng their pro- 
perties together, in order to assign to each a diancter 
that may distinguish it from the rest. Hence to distiii- 
guish a species, considered independently from all others 
that exist in nature, it is necessary to express in its cha- 
racter almost the whole of its properties } and ibe more 
of these we take into the character, the more compleu 
will be our description of the object. But no man caa 
acquire a sufliciently accurate knowledge of all natural 
objects to enable him to give a complete description c£ 
them : human life is too short to admit of Uie com- 
pletion of such a task. All that can be expected hom 
our limited faculties is to acquire a general knowledge 
of natural objects, confining our principal atteation to 
SBch as possess some striking qualities, or appear con- 
vertible to the useful purposes of life. ^ 

To gain this end, two modes of prooednre have been 
adopted by naturalists. According to the first node,od^ 
we employ diaracters that proceed by degrees firom^ 
particulars to generals. We begin by compansg 
together a certain number of species that bear the 
nearest relation to each other. In drawing the cha- 
racters of these species, it is requisite to express oalj 
those difiereoces, which, on a supposition that they ue 
the roost nearly related, form but a small part of their 
properties ^ a number of species thus broi^glit togelbm^ 
constitutes what is called a genus or triic. 



The 



(a) Some writers divide natural history into general and particular^ which are thus defined by Cuvier. Gtmrti 
natural history considers under a single point of view, all natural bodies, and the common result of all their actiom 
in the great whole of nature. It determines the laws of coexistence of their properties •y it establishes the degrees 
of resemblance that exist between different bodies, and classes them according to these degrees. The PartKukr 
natural history of any body, to be perfect, should comprehend, ist, The description of all the sensible propeita* 
of that body, and of all its parts ; 2d, The mutual relations of these parts, the motions which they produce, sad 
the changes which they undergo while they remain united \ 3d, The active and pkssive relations of body wkh 
every other body in the universe ^ and 4th, Tlie explanation of all these phenomemu See Tableau Rkmeemimn 
i*Histoire Naturelle. 
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unfica- The remainder of these properties which are common 
tioo. to M the species of the genus combine to form the 
character, or rather the description, of the geiras, dis- 
itngmshing it from all those which might be formed by 
bringing together other opecies ; but the number m 
these common properties ^ing still very considerable^ 
we repeat the same means in order to reduce the cha- 
racters of the genera to smaller terms. We compare 
together only those genera which most nearly resemble 
each other, and the generic characters now employed 
must only express those differences which form hat a 
small part of their common properties. Those proper* 
ties, which are common to all the genera, compose a 
character that dbtinguishes this assemblage or group 
fnnn all other groups of genera. Such an assemblage 
of genera is called an order. 

Repeating the same operation, and bringing to- 
gether snch orders as are most nearly allied, we form 
a more general assemblage, called a chse ; and again 
uniting a certain number of classes, we ffn'm a higher 
division, to which naturalists have given the name of 
kingdom : this chain of divisions in which the higher 
links comprehend the lower, forms what is called a me- 
thod. The other mode of procedure is to rise gra- 
dually from generals to particulars, beginning with the 
slightest and most obvious differences, thus forming the 
forst division or kingdom \ dividing each kingdom into 
classes, each class into orders, each order into genera, 
each genus into species, and each species into varieties. 
This descending series constitutes what is called a sys- 
fm, and b that which has been generally adopted by 
S naturalists. 

To illustrate this systematical classification of natural 
. objects, let os select a familiar example. Among the 
vanous creatures that pass under our observation, a 
great number are possessed of life, of sensation, and vo- 
luntary motion % these we call animalsj and of these 
we form the animal kingdom. On examining various 
groups of animals, we find that many have four extre- 
mities, and suckle their young by means of teats *, these 
vrc call quadrupeds or mammalia. We have thus 
formed a class of animals. Again we find that of the 
mammalia some have hoofed feet and blunt fore-teeth, 
and feed almost entirely on vegetables. These will 
cx>DStitute an order of the class of mammalia, to iHiich 
Xiinnaeus has given the name of helluas. Of this order 
a certain number of animals agree in having six fore- 
. teeth in both jaws, and form a genus or tribe distinguish- 
ed by this particular from the other aniotals of the same 
order, and commonly called the horse tribe. Lastly, 
In this tribe we find one species that has solid hoofs, a 
tail bristly at the end, an upright mane, and a black 
cn-oss on the shoulder of the male. This species is the 
common ass, 

a of In framing an artificial system of natural history, 
^to most writers have agreed on the division of natural 
^ bodies into kingdoms, proceeding on the supi^ition 
that those marks which are to distinguish the objects of 
one kingdom from those of another are sufficiently fixed 
and certain. 

Let us examine for a little how for this supposition 
s^grees with nature’s works as we find them. 

The division of natural objects commonly adopted is 
Into three kin^oms ^ the animal, vegetable, and miner- 
al kingdoms, division has been almost lOUTersally 



received as perfectly consistent with nature } anffis by Cbnsifioai- 
most persons thought to be so clear and distinct, that 
they suppose it impossible to mistake in reforring any ^ 
particular object to its proper kingdom. This arisen 
from their having noticed only such objects as bear evi- 
dent marks of the division to which they belong ; but 
, if we draw their attention to a variety of other indivi- 
duals, they will acknowledge Uiemselves to be incompe- 
tent to the decision, or will erroneoosly refer to one di- 
vision, what has, after accurate examination, been de- 
termined to belong to another. 

lliere is one whole class of productions, called 200 
phyies by naturalists, which seem to form the connect- 
ing links between the different kingdoms. They are 
animals of the polypos kind, mostly covered with a cab- 
careoos crust, differing little in composition from the 
shells of lobsters, shnmps, and other sheli-fisfa, and 
formed like them from an exudation or secretion on the 
surface of their bodies. These polypi are connected 
together by thousands, or even millions, and assume a 
great variety of appearances according to their arrange- 
ment : the same species, however, always assuming the 
same, or very nearly the same appearance. Some are 
connected together in form of stem and hnuiches, as the 
flustreCy sertuiarue^ corallines and others ^ many of which 
have their oflspring in the egg state attached to them, 
and 80 situated as to bear exact resemblance to the seed- 
vessels of plants. These are ahogetber so like to many 
of the sea plants, as to be generally confounded with 
them, undep the title of sea-weeds ^ hut the attentive 
'naturalist may, byexarainlng them in their natural state,, 
perceive the tentacula or feelers of each polypus ex- 
tended in its search for food, and hastily retracting 
within its shell upon the least alarm. Many of this de- 
scription are found attached to oysters or ether shell- 
fish ; and often to stones and pebbles which are covered 
or occasionally wetted by the sea. 

Other zoophytes assume less regular figures, and are 
much more firm and solid, resembling the productions 
of the mineral kingdom. Madrepores and millepores, 
called often hrainsiones^ are of this kind. At first sight 
they look very like stones and pebbles, or like pieces of 
chalk or marble, but on aa accurate inspection, any 
one may perceive marks of an organic structure ; and 
when t^y are in a recent state, may detect the inhabi- 
tants of their numerous cells. 

The above examples will suflScc to prove, how in- 
sufficient is either a hasty examination or the judging 
by similarity of appearance, for determining to what 
kingdom of nature any particular object* belongs. But 
there are many other productions to wliich few persons 
could without hesitation assign their places c For in- 
stance, where would we arrange the green powdery 
substance $0 common on palings the jotted and streak- 
ed appearance on stones ^ the anmld on cheese, or the 
green jelly-like matter that ioats on the surfoce of the 
stagnant waters ? Naturalists in general hove assigned 
these productions to the vegetable kingdom j but ^n- 
nebier and a few others have maintaii^ that aofne of 
them are animals. 

According to some writers, tbe meet phdosophical 
notion which we can form on this subject is, that the 
ffivision of natural objects into kingdoms is artificial, 
and that Nature, acknowledging no such bonds, passes 
imperceptibly iromtbe onhnol to tbe vegetable, and from 
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CUatifios. the vegeUble to the mineral world, witboot defining 
, where one ceases or where the next begins. 

^ ' As the appearances of nitoral productions are insuf- 
ficient, so are their properties and powers, for determin- 
ing which are animals or which vegetables, accoxd.ing 
to the received acceptation of the terms. If loco- 
motion is allowed to be the characteristic of an animal, 
where shall we place the oyster, or the SLOophytes of 
which we have just been speaking, or where some 
'Species o^Mlva and conferva ^ plants that swim about de- 
tached In water ? If feeling or sensation be the test, 
who shall decide, that the sensitive plant (mimoea pu* 
dtca)j possessess it not ? and who determine that the 
leates of the fly-trap, (Diomea museipula)^ when they 
ixmtract, and catch the fly as soon as it alights, do not 
feel the despoiler that comes to rob it of its hooey 
Though these and similar objections may certainly 
be made to the artificial division of nature^s works into 
tory, Tol. i. kingdoms, yet it is convenient to have such a division ^ 
and even the very difficulty of establishing to which 
kingdom any object belongs, is an additional spur to 
. ,7 the genius and industry of the naturalist. 

The most natural division of the works of nature is 
diet into that'^which distinguishes them into organized and iVior- 
orgamzed game bodies y and on the whole, we have seen no at- 
tempt to establish the differences between these so suc- 
cessful as that adopted-by M. Dumeril in his lat&acien- 
•tific work. Trait/ Hlementaire (PH/stoire NatureUe. 
** Some objects, says he, as animals and plants, have for- 
merly constituted a part of other individuals, similar to 
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form that is constant, for the most part rounded and 
symmetrical, and their extension is Imiited within oer- tioi. 
tain bounds. 

There is this great difference between these bodies *, 
that those which increase by aggregation may be divid- 
ed into molecules, or parts iofinitely small, bearing a 
very near resemblance to tbe mass from which they 
were taken ; while io those which develope themselves, 

•no portion can be taken away and exist by itself^ at 
least unless It develope new parts, which replace those 
that are waiftiug. 

The bodies which do not develope tbemselves, aie 
in general formed of ^fluids or solids which remain con- 
.stantly in the same points ^ they are composed of very 
few elements, which may be separated and again reunit- 
ed. Tbe bodies which develope themselves, 00 the 
contrary, are essentially composed of eolids and fluids^ 
.which are always changing, and in a state of renova- 
tion^ they have always, and from necessity, moieor*AMd 
less consistence, they are penetrated aniL augmented b; 
\fluids, and after being decomposed they can never 
dbrmed again such as tlufy were before.*.^* j 

•F or the more convenient study of siatoral history, tbe DniHa 4 
whole sul^ct may be divided into five great branches, 
viz. Meteorology, Hydrography, Mineralogy, Botany, 
rand Zoology. 

.X. Meteorology includes iha^lescription of all those 
, phenomena which take place in the atmosphere that 
surrounds our globe. In the present work it is consider- 
-ed under the .articles Meteorology, Meteoroute, 



tbemselves, from which the^ have been separated at a ^Atmospheric Electricity, Cloud, Moon, Influence 
certain period, under the form of e^gs, of ^rms, or of ^ &c. 

'little living creatures *, and tkeir oxistence is evidently 
owing to this generation \ they are born, / Others, on 
•the contrary^ ^ stones,. salts, water, may be> formed by 
certain circumstances, and even by our8elves.at pleasure. 

They have not necessarily made a part ofotber similar 
‘bodies j their existence seems to depend on eertain for- 
tuitous circumstances, that have pr^uced the approxi- 
madon of their constituent principles, . and .their origin 
might be referred to attraction. .Theses bodies are 
formed. Vegetables ahd animals, in increasing their size, 
only develope tbemsslveSk IVhatever may be their 
minuteness, we shall, on a^icareful examination, find 
them already formed, with their parts requiring only to 
he evolved. Their increase proceeds from within out- 
. wards by intussusception. ' .Stones, and a great many 
other bodies, are augmented only by the same matter 
from which they are produced \ their growth takes 
I place always from without, by a sort of aggregation. 

As. the increase of the bodies which compose, these 
[ two great rsubdivisions is not alike in both, a duration 
very different onght-to be tbe result of these duisimilan- 
‘ ty. In fact, minerals are susceptible of indefinite in- 
crease, and their end is always indeterminate j it is 
vague, and depends on the circumstances under which 
• they are placed. Plants and animals ought, from the 
same circumstances which favoured their developement, 

^ to stop when their extension has been carried to tbe 
highest degree, so that tbe end or death of these bodies 
is fixed and necessary. 

The masses in which stones and other similar bodies 
generally present themselves, are angular, insulated, and 
: very variable in their size. The individuals which we 
, ii^all plants and animals, have always, and necessarily, a 

2 



2. Hydro^phy comprehends the natural liistoiy 
«thc sea, of nyers, lakes, and other collections of water 
.that make op so large a part of the earth. Much of 
. this subject will be found treated of under the article 
River, and various parts of it have been discussed 

«under Chemistry and Mineralogy. 

3. Mineralogy is that part of the subject which treats 
.of the solid inorganic bodies that are fonnd on the sor-g?. 

face or in the bowels of the earth. iLhas been coo- 
. sidered under the articles Geolog y and M i neralogt* n 

4. Botany comprehends tbe natural history of ve^Baa«- 
tables. See Botany. 

5. Zoology includes the natural history of all ani-Zioi^ 
~ mated beings, and is subdivided into many subordinate 

classes. 

These classes are different in number and denomtns- 
tion, according to the different systems of naturalists 
Linn^, whom we have pi^cipally followed in this 
work, has arranged animals under six classes : viz. i. 
Mammalia^ or those animals which suckle their young 
at mamma or paps ^ see Man, Mammalia and Ceto- 
LOG Y. 2. Aves^ or biids j see Ornithology. 3. Am- 
phibia^ or those animals which can live either on land 
or in water*, see Erpetology and Ophiology. 4. 
Puces, or fishes } see Ichthyology. 5. InsectOjUt 
insects^ see Entomology. And€. Vermes^ or worms, 
see Helminthology and Conchologt, 

Later naturalists have divided animals into a greater 
nnmhev of classes, and have subdivided these difocntly."^^ 
Of these arrangements, that of M. Cuvier seems tbe most 
deserving of notice. After considering man, whom he 
very properly distingnishes firom the other manuniKs 
by allottipg to him a separate book, he divides tbe rest 

of 
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wfica. of the animal kingdom into nine classes, viz. MammiP £- 
wn. ROUS animals, Birds, Reptiles, Fishes, Mollusc a. 
Worms, Crustaceous animals, Insects and Zoo* 

PHYTES. 

We have already given an outline of four of these 
classes, viz. of the Mammiferous animals, under 
Mammalia, and of Mollusca, Worms and Zoo- 
phytes, under Helminthology. To complete our 
view of Cuvier's arrangement, we shall here add an out- 
line of the reroainin|^ five classes, 
ids. Cuvier divides birds into five orders, viz. Rapa- 
cious birds or Accipitres, Passerine birds, Clim-t 
BERS or SCAKSORES, GALLINACEOUS birds, WaDERS 
or Grall/e, and Anserine birds. 

1. The Rapacious birds have short feet, toes fur* 
nisbed with strong claws, and a booked bill. They are 
subdivided into three sections y viz. NudicolkSj having 
the head and part of the neck without feathers \ contain- 
ing the vulture tribe. PUimicolles^ having the bead 
covered with fisathers and a cere at the base of the 
bill, containing the falcon tribe; including Grijffbns^ 
Plaglesj Sparrow-hawksy Buzzards^ Kites and FcUconSn 
NpeterideSy having the bead flattened backward from 
the front and the eyes directed forward ; containing tho 
owi tribe. 

2. The Passerine birds are distinguished by having 
four toes, three before and one behind, with the exter- 
nal toes wholly or partially united. They are subdivid- 
ed into seven sections : viz. Cremrostres^ having the bill 
grooved towards the end of the mandible y containing 
the Shrikes, Flycatchers, Thrushes, Chatterers and 
Tanagers. DetUit-ostres^ having a bill with notched 
edges ; containing the Plant-clippers, Motmots, and 
Hombills. PlenirostreSy having the bill straight, strong, 
compressed and without a (groove ; containing the Gra- 
kles. Crows, Rollers, and Birds of Paradise. Conirostres^ 
having tlie bill conical ; containing the Orioles, Stares, 
Oros^aks, Sparrows, and Buntings. SabuUrostres^ hav- 
I ng the bill slender like an awV ; containing the Titmice, 
Alanakins, Larks, and Wagtails. Planirostres^ having 
the bill short, flattened horizontally, and opening very 
wide ; containing the Swallows and Goat-suckers. 
Tenuirosires^ having the bill slender, elonmted and 
solid \ containing the Nuthatches, Creepers, Humming 
birds. Hoopoes, Bee-eaters, King's-fishers and Todys* 

3. The Climbers have two toes before and two 
behind. They are subdivided into two sections ^ viz. 
Cuneirostres^ having a slender bill ; containing Jaca- 
mars. Wood-peckers, Wry-necks, and Cuckoos. Levi-- 
TXistres^ having the bill thick and light ; containing the 
A.nis, Touracoes, Musophages, Curucuis, Barbets, Tou- 
e^ns, and Parrots. 

4. The Gallinaceous birds have the front toes 
minited at their base by a short membrane. They are 
S 4 xbdivided into two sections, viz. Aketrides^ having 
oommon wings fitted for flying ; containing the Pigeons, 
C^rou-se, Peacocks, Pheasants, Pintados, Turkeys, Cur- 
sassows. Guana, Bustards. Brevipennes^ Iiaving wings 
too short for flight \ containing the Ostrich, Cassowary 

Dodo trib^ 

5. The Waders have elevated and naked tarsi and 
tbo two outer toes united. They are subdivided into 

sections, viz. BrevirostreSj having the bill short and 
til tek; containing theTrumpeters, Screamers,Secretaries, 
J1 oat-bills, and Flamingos. Cultrirostres^ having the bill 
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long, strong, and like a knife ; containing the Herons, Ghnific^ 
J abirus and Ibisses. Latirostres ; having the bill long, tioa. 
weak, and flattened horizontally ; containing the Spoon- » * 

bills. Longirostres^ having the bill slender, long and 
weak ; conUining the Avosets, Plovers, Lapwings, 
Phalaropes, and Woodcocks. Pressirostre^^ having 
the bill middle-sized and compressed, containing the 
Oyster-Catchers, Rails, Coots and Jacanas. 

6. The Anserine birds have the toes united by 
broad membranes. They are subdivided into four sec-, 
tions, viz. Pennipedes^ having all the four toes united f 
containing the Pelicans, Tropic birds and Darters. Afo- 
croptcres^ having the thumb free, the bill not indented; 
and very long wings ; containing the Terns, Gulls, Skim- 
mers, Petrels and Albatrosses. Serrirostres^ having the 
thumb free, the bill broad and serrated, and wings of a , ' 

naoderate size ; containing the Ducks and Mergansers. * 
BrachppUres^ having the thumb either free or wanting, ^ 
the bill not serrated, and the wings very short, contain- 
ingthe Grebes, Auks and Manebots. 

The Amphibia or Reptiles are divided into twoof reptilet. 
orders, as follows^ 

1. Those that have a heart with two auricles. Tbia 
order is subdivided into two sections, viz. Chehma^ 
having a back shell and the jaws invested with homy 
containing the Tortoise tribe, including Turtles and 
Tortoises. Sauria^ having a scidy body and teeth ; con- 
taining the Lizard tribe, including the Crocodiles, 

Guanas, Dragons, Lizards, Skinks, and some others. 

2. Those that have a heart with one auricle. This 
order is also subdivided into two sections, viz. Opkidia^ 
having a scaly body, no feet, and always without bran- 
chiae ^ containing, the tribes of Anguis, Amphisbaena, 

CaeciUa, Acrocordon, Angaha, Coluber or Snake^ 

Boa, and Crotalns or Bat^-Snake. Batrachia^ hav- 
ing a naked skin, feet and branchiae in the young ani- 
mals ; containing the Frogs, Salamanders,, and (accord- 
ing to Cuvier's ori^al t^le) the Siron. 

The fishes are divided into two orders, Cartilagi- tkf 
NOUS and Bony fishes. 

1. Those which have a Cartilaginous skeleton are 
divided into two sections, viz. Chondropterygii^ with 
fixed branchiae \ containing the Lampreys, Hags, Raya, . 
Dog-fish and Searmonstors. Branchwstegiy with free 
branchiae ; containing the tribes Batrachus or American * 
Toad^h^ Polyodon, Aeci^nser or Stutgetmsj Pega- 
sus, Syngnathua or Pipe-fish^ Centri^us or Bellows^ 

Jish^ Balistes or Home^Jish^ Ostracion or Trunkf^ - 
fish^ Tetraodon or Sun-fish^ Oveides, Mola or Moles. 

Diodon or Porcupine-fish^ Lophius or Frogfish^ and ^ 
Cyolopterus op LumpfisK 

2. The fi^es with a bony skeleton are subdivided ' 
into four sections, viz. Apodes^ having no ventral fins ; ' 
containing the tribes of Muraena or Eels^ Gymno- 
tborax, Syabranchus, Spbagebranchus, Gymnotus or 
EUctric-eels^ Trichiurus, Gymnetems, Ophidium, Am- 
roodytes,or Sand-eels} Anarrhiebas, or Sea^olves; and 
Xipbias or Swordfish. Jugulares^ having the ventral 
fins situated before the pectoral ; containing the Had- 
docks, Blennys, Huncb-back, Dragonets, Sea-dragons, 
and Star-gazers. Thoracici^ with the ventral fins situ- 
ated below the pectoral ; containing the Bull-heads, 
Scorpions, Gurnards, Gobys, Surmullets, Mackerel, 
Sticlde-backs, Long-tails, l^ncbiurus, Johnes, Sciaenes, 
liorees, Stromateos, Tbeuthis, Cbaetodon, Dorados, 

Bodians,^ 
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dautfak- BofKjuUyHtloMilm, Lotjcns, Percies, Anthms, Epiii* 
elepkasy Wrasses, Breant, Scares, Flounders, Sca-ser- 
^ penta, Lepidopas, and Remoras^ Abdom%nak 9 ^ with 

tJm ventral fins skuated behind the pectoral ^ containing 
the Mormynis^ Carps, Mullets, Flying*fisk, Ptdjnefiios, 
Henings^ Atherines, Argentines, Salmons, Pikes, 
Loches^ Attablapes, Siluros, Flatysomatas, Armed-6sh, 
Cuirass-fish, Amia, AcantiKmotus, and FietiihiTta, or 
i8 YobMco^pipt^Jish, 

Of onifta- Xhe Crustacea are divided into two orders, as fid- 
lowe : 

1. MonoeuU^ eoutaining the tribes of Linmlus, Ca- 
lygus, Apns, Cyclops, and Polyphemus. 

a. Ect*tvisses^ or Crmb$^ containing the tribes of CaiH 
cer, Inachus, Paguros^ Astacas, Palinurus, Scyllarus, 
ip and Squilla. 

Of iniecti. The Insects are distriboted by Cuvier under two 
l^neral orders, viz. Those with jaws, and those without 
jaws. 

1. Insects with jaws are arranged under five sectionsv 
VIZ. Gnathaptera, Neuroptera, Hymekoptera, 

COLEOPTERA, andORTHOPTERA. T^ GnATAAPTERA, 
have no wings, and are subdivided into Pofygnathes^ hav- 
ing several pari rsofjaws, containing the tribiMofPhysodes4 
Onisces, and Cymothoa \ Millepedes^ with two jaws and 
feet at each ring of the body, containing the tribes of Jn- 
lus and Scolopendra; ArctneideSy having the bead joined 
to the corselets, eight feet, and abdomen without feet y 
Seticaudes^ having the head distinct, six feet, and abdomen 
terminated by silken threads ; Rkifws^ widi the bead 
distinct, six feet, and the ab^men naked. The Neu* 
MPTERA have four reticulated wings, and are subdivid- 
ed into Odenales^ having the mouth covered wkh the 
lip, and the wings extended during repose^ Tectipeimes; 
with the mouth salient, and wings hidden below the 
body during repose ^ AgnatheSy with a very smaM 
mouth, and no mandibles. The Htmenoptera have 
four veined wings, and of these some have the abdomen 
joined to the thorax by a pedicle } as the Meliitesy ha- 
ving the lip prolonged into a trunk ^ the DitpHpenneSy 
having the upper wings folded lengthwise \ the Chry- 
sideSy having the antennse bent, and the abdomen hol- 
low below \ the AntkspMesy wkh the antennss filiform, 
wings not folded, abdomen round, and lips short ; the 
^TrouisseurSy with setaceous antennae, of 1 2 or 15 joints, 
rolling up spirally y the MyrmegeSy with setaceous bent 
antennae, and a rounded abdomen \ the Jnseettrodesy 
with bent antennae of 30 joints, and a prominent sting ^ 
CynipeSy with filiform antennae and a spiral sting. 
Others of this section have the abdomen sessile, as the 
Uroceriy with palpae scarcely apparent, and a very pro- 
minent sting, and the Tenthr^os with very prominent 
palpae and a serrated sting. The Coleoptera have 
four wings, the uppermost of which ate hard, and the 
lower fold transversely : they have either six palpae, as 
the Carnasstersy with filiform or setaceous antennae \ or 
four palpae^ and of these latter some have the tarsus five- 
jointed, as the Lamellieomesy with davated antennae, 
having the club lamellated *, the ClavicorneSy with the an- 
tennae either perfoliated or solid *, the BracMytereSy with 
moniliform antennae and short elytra ^ the WoodpiercerSy 
with filiform antennae and hard elytra^ and ikkeApalytreSy 
with filiform antennae and soft elytra. Others have the 
tarsi four or five- jointed; as the Luc^uges, with variable 
antennae and ka^ elytra ; and the n^tering-JUeSy with 
4 
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variable antennae and soft elytra. Others agaiihaTetlw 
tarsi four-jointed; as the RastricomeSy with aatem on 
the beak ; the Wood^eaUrSy with setifera anteonae; 
TeretiformSy with davated antennse, and a body often 
cylindneal, and the dub solid ; the FlamfirmSy aith 
granulated antennae and a flattened body; and the Her- 
bivoriy with filiform or moirilifonn antennae and a swol- 
len body. A few have the tarsi three-jointed, as dn 
CeecineOet, TheORTH oftera have fear wings, the up- 
per hard and the lower folded longkadinally. They in- 
clude ^Forfrmkey having the anus tefmioated by albr- 
ceps; the BlatteSy with a £ttened body and the head re- 
tiring below the corselet; the Mantis and 5pnrtres,widi 
a very long corselet ; and the LeaperSy with cytindrical 
body and brag hinder legs formed for jumping. 

2. The Insects without jaws are su^vided intoHc- 
MiFTERA, Lepidotera, Diptera, aud Aptera. Tbe 
Hemiptera have four wings firequently crossed, and a 
jointed beak ; and include the Frontirastresy harii^ tk 
beak rising from the fore part of tbe head ; the Odi- 
rostresy with tbe beak appearing to ^grow fiom the neck; 
smd the PlanipenneSy with tbe wings not crossed and 
spreading. The Lepidoptera have four wings comri 
with scales and a spiral trunk ; they include the Sutler- 
JlieSy with the antennse terminated by a solid nsas ; tbe 
Hesperuty with the antennae curved at their extremkj; 
tbe FusicomeSy with the antennae swelling towsrds ^ 
middle, and the SeticomeSy with setaceoos antenna. Tbe 
Diptera have only two wings; and include the i^dro- 
mieSy with filiform or plumose antennae and a trunk; 
the SarcostomeSy with a fleshy retractile trunk, termioat- 
ed by two lips ;. the Sclerosten^Sy with very short antes- 
nas, a horned projecting sucker, bot no trunk ; and tbe 
Gad JlieSy with short antennae, and neither socker nw 
trunk. The ApterA have no wings : they inclode tbe 
Parasitical insects, or FleaSy Zrrr, and Mites. s 

It is not surprising that naturalists of taste and geiuffi^lVW 
fium the gradation that seems to take ^ace among 
works of nature, should have been led to form the 
tion that there exists in nature a regular series or efers 
of beings, the links of which, if we eould discover tben 
all, would be found to resemble each otbm* so aeulji 
as only to exhibit to the superficial observer a few sbidcs 
of difference. Natura non per solium movety has Ik* 
come a sort of axiom in natural history. 

Tbe notion of a chain of being is allaring, and doe» 
not want argunoents in its favour. Tbe Esqoioiax 
Indian, or the inhabitant of Terra del Foego, secn^ 
scarcely superior in form, and very little in intellect,^ 
the Oran Otan ; the Platypusy the flying LernWy flying 
Squirrels, and, still more, the Bats, appear to fonn tbe 
connecting links between quadrupeds and birds ; while 
the Seals, the Walrussesy and the whole order of 
CetCy connect the foimer with the fishes. In this httn 
class, the Flying Fish, in its capability of suppoitii^ it- 
self in the air, seems to approach the feather^ trib^t 
while some of these, as the Peoguins, in their habits 
and manner of life, bear some distant rcsembhuice tt 
fishes. Again, the Siren and the Eels so nearly re- 
semble each other, that it has been disputed wbedwr 
the former should be reckoned among the AmpkSm a 
tbe Fishes; while one species of Lizard, {lactrU 
lumbrieoides)y is so like an earth-worm, as apparcatb 
to connect the Amphitna and the Vermes, Farther, tk 
diminutive Humming-bird (Trochdhfs end&)y and the 
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ItfsificA- Humble Bee, (Apts terrestns)^ are so nearly alike, 
(ion. both in size and manner of life, as to form n# very ex- 
ceptionable links of union between the birds and in- 
sects. 

If we compare the vegetable tribes witk some of the 
inferior classes of animals, we shall perceive many points 
of resemblance, which may seem to indicate a continu- 
ance of the same chain. Besides the Mimosa fodica and 
Diofuea mmeipuia^ already mentioned, the Hedysarum 
gyrans, or moving plant, is a remarkable instance of 
the mobility of vegetables ^ the oarrion dower (^Stape^ 
lia AfirrMto), and some species of merely bear the odour 
of putrid animal substances \ while on the other hand, 
the Mantis sicctfoiia might be mistakea (or a dried 
leaf; several species of Pennatula (sea peas) and Sertu^ 
lariOf for ferns ; the Madrqtora JtmgpUs (musbrpom 
madrepore), for a petrified musk^m ; and ^e Tubu^ 
Utria magnijiea^ and Aciinus^ when expanded, for the 
most beautiful full-blown flowers. 

Lastly, on comparing the mineral kingdom with the 
classes of organized beings, we find several so nearly 
resembling stones, as scarcely to be dsstingaisbed from 
them. 

Though the view which we have j^iven above, ef the 
circumstances that have led naturalises to form the idea 
of a regular chain of heings, is speewus ; it will not 
bear the semtiny of a strict examination. The resem- 
blances which we have pointed oot, are more apparent 
than real ; and anatomy and chemistry, added to a more 
adenrate acquaintance with the works of nature, have 
proved, that those links which, to superficial observers, 
appear most allied, are yet sepaiwl^ by considerable 
chasms. In foct, if we were to admk thm resemblan- 
ces as ever so accurate, they would lead «b te form, not 
I one chain, but many. 

er of It roust be considered as a very diflbnilt, though a 
* ^ very curious problem, to ascertain the number of spe- 
’ cies at present known throughent the several subdivi- 
sions of nature. From the difierent modes in which 
diflPerent naturalists have distrihnted the ofajecHs of their 
research, and from the additioQS that are perpetually 
made to our knowledge, it may he impossiblo to fix the 
precise number of known Species at any given tine ; 
but we may make a tolerably near iqipfoximation to 
the truth ; and this we shall now attempt, going 
through the several kit^doms^ idassss^ and orders, as 
they have been treated of in the fimnor parts of this 
work. 
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6 . Belluse 


*3* 




7. Lets, — — 
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C. Birds. 


malia. 


1. Accipities, 


*59 


f Sec CWtf- 


2. Picae, 


757 




3. Anseres, 


*19 




4. Grallm, 


346 




5. Gallinar, 


187 




6. Passares, 


1038 





D« Amfuibia. 

1. Reptiles 

2 . Sei^nts, 

E. Fishes. 

1. Apodos, 

2. Jogulares, 

3« Tbmciei, 

4« Abdominales, 
c. Brmneheostegi, 

0. Chnndinptengii, 

F. Iksects. 

1. Coleoptem, 

2. Hemiptera, 

3. Le^doptenK, 

4« Nenio^rm, 

5. Hymenoptera, 

6. Diptera, 

7. Aptera, 

G. Worms. 

1. Intestma, 

2. Mollosca, 

3. Testacea, 

4. Zoophyta, 

5. Infusoria, 



2806): tTiOion. 



225 

. 40 »} 

4 ® 

S* 

443 

000 

70 



f flee 
petoiogy. 






M ^*TutUn» 



990 t» 

1097 

*SJ 3 

<036 

744 



< 4»038 it 



4 o 6 tt 

433 |t 

367a* 

4Wt 



UStt Bel. 
e w stSofagy. 

* SeeCon- 
xhotogy. 






So that the number of species in this kkigdom may 
he estimated at about 22,924, or in rsond non&rs about 
23,000 (B). 

n. IN THE VEGETABI-E KINGCOM. 

A. Monawpria. 

x.MomoTKiA, - 73 

10 



ta 

Vcgttiibka 



2. Digynia, 
B. Diakdria. 



8j ^cies* 



. I. IN THE ANIMAL EINCBOM. 


1. MoMgynia,- 


374 




• 


a. Digynia, - - 


3 


A. Man, 

B* Mammalia. 


, specie. 


3. Trigynia, 


58 

— — 43 * 


X. Primates, 


100* 


C. Triakmia. 


2. Brnta, 


3 »* 


I. Monogynia, 


477 


3. Ferae, 


184* 


2. Di^omia, 


546 


4. Glires, 




3. Tngynia, 


38 


t P'^cora, 


8a* 


— - loss 


m voi- XIV. Fait. n. 


f 


4L 


I>. TerRAioutuu 



■*r 



(b) The nnmhers here given differ in several instances from those which we have seen in some late works 00 
this subject. Thus, M. La C^pide, in a note to the discourse delivered by him at the dose of his course of Na^ 
toral nstory, states the number bf some classes as follows ; species ; Birds, 2534 } JteptUeSp 

XBJT.; SerpenU, 180.; Fishes, in rU 4247. 
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Clanifica- 

tion. 



D. Tetrakdria. 

1. Monogynia, 

2. Di^nia, 

3. Tngynia, 

4. Tetragyma, 

£• Pentandria. 

X. Monog3mia, 

2. Bigynia, 

3. Trigynia, 

4. Tetragynia, 

5. Pentagynia, 

6« Decagynia, 

7. Polygynia, 

F. Hexakdria. 

i« Monogj^ay 

2. Digyaia, 

3. Trigynia, 

4. Hexagynia, 

5. Polygynia, 

G. Heptandria. 

1. Monogprnia, 

2. Bigyma, 

3- Tctiigynia, 

4. HepUgynia, 

H. OCTAKl>RIA. 

1 Monogynia, 

2. Bigynia, 

3. Trigynia, 

4. Tetragyua, 

I . Enkeakmia. 

1. Monogynia^ 

2. Trigynia, 

3. Hezagynia, 

K. Becandria* 

1. Monogynia, 

2. Bi^yni^ 

3. Tngynia, 

4. Pentagynia, 

5. Becagynia, 

L. Bodecandria* . 

U Monogynia, 

2 » Bigynia, 

3. Trigynia, 

4. Tetragynia, 

5. PenUgynia, 

& Bodecagynia, 

M* ICOSANDRIA. 

1. Monogynia, 

2. Bigynia, 

3. Trigynia, 

4« Peatagynia, 

5. Polygynia, 

N. POLTANDRIA, 

X. Monogynia, 

2 * Bigynia. 





3, Trigynia, 


3 ^ 


527 


4. Tetragynia, 


20 


14 


5, Pentagynia, 


12 


521 


6. Polygynia, 


13* 






— 


593 species. 


0 . BlDYNAMlA. 






X. Gymnospermia, 


441 


*537 


2. Angiospermia, 


640 


652 






121 


P. Tetradynamia. 




8 


X. Siliculoase, 


168 


*73 

_ Y 


2. Siliquoaae, 


258 


• A 

2 


Q. Monadelphia. 




^ H 94 


I. Triandria, 


*7 




2. Pentandria, 


*34 


699 


3. Heptandria, 


120 


5 


4. Octandria, 


2 


69 


5. Becandria, 


5* 


2 


& Endecandria, 


4 


- - 10 


7. Bodecandria, 


38 


— - 7&5 


8 Polyandria, 


33 * 




B. Biadelphia. 




^ 3 


I. Pentandria, 


1 


R 


2. Hexandria, 


*5 


• X 


3. Octandria, 


42 


3 * 


4. Becandria, 


652 


377 


S. POLYADELPHIA. 




XI 


X. Pentandria, 


3 


95 


a. Bodecandria, 


3 


- 10 


3* Icosandria, 


4 


493 


4« Pcdyandria, 


58 


.'40 


T. Sykgekesia. 




g 


. X. Pelygamia JElqualis, 


439 


• X 


2. PoL Superflua, 


44 * 


— 49 


3. Pol. Frustranea, 


116 




4* Pol. Necessaria, 


97 


45a 


5* Pol. Segregata, 


22 


- 131 


6. Monogamia, 


88 



X42 

205 

7 



xoo 

6 

*38 

I 

14 



9*7 



271 Sj^aes. 



*33 

s 6 

4 

102 

9 * 

34 < 

2 J 9 

XI 



V. Gtnak]>ria. 

X. Biandria, 

2. Triandria, 

, 3« Tetrandria, 

4. Pentandria, 

5* Hezandria, 
.6. Qctandria, ' 

2 . Becandria, 

. Bodecandria, 
9* Polyandria, 

U. Monoecia. 

X. Monandria, 

2. Biandria, 

3. Triandria, 

4. Tetrandria, 

5. Pentandria, 

6. Hexandria, 

2 . Heptandria. 

• Polyandria, 

9. Monadelphia, 



1081 



692 



710 



65 



1194 



I 

42 

23 

• I 

7 

I 

50 



16 

8 

99 

49 

4 * 

4 

1 

78 

10. 
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10. Syngenesia, 

11 . CyoaDdrlfty 

W. Dioecia. 

1. Mooaodriai 

2. DiaDdria, 

3. Triaodria, 

4. Tetrandriai 

5. Pentandria, 

6. Hexandria, 

7* Octandria, 

8* Enoeandriai 
9. Oecandria^ 

10* Dodecaodria, 
ri« Polyandria, 

1 2. Monadelphia, 

13. Syngenesia, 

' 14. Gyoandrla, 

X. POLTGAMIA. 

I. Moooeciay 
X Dioecia, 

3. Trioecia, 

y. Crtptogamia. 
I. Filicea, 

2« Moaci, 

3. Algae, 

4. Fungi, 

Z. Palma, 
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46 

4 

» ■— 398 species. 

I 

36 

*7 

• 21 
>9 
33 
7 

4 
7 

>4 
*9 
26 

5 
9 



i8t 

26 

16 



267 

268 
467 
465 



219 



213 «p«cies. 



1467 

*4 



Total, 14,807 (c). 



lU. IN THE MINERAL KINGDOM. 

^ Minerals are divided into font great classes, vii. 

Zarths and Stoi^es, Salts, Combustibles, and 
. ATetallic Ores. 

Earths and Stones. 

1. Diamond genus, - X 

2. Zircon, - - 2 



3. Siliceous, 


62 


4. Argillaceous, 


29 


5. Magnesian, 


17 


6. Calcareous, 


22 


7. Bar 3 Ttic, 


2 


8. Strontian, 
Salts. 


2 


1. Sulphates, 


€ 


2. Nitrates, 


I 


3. Muriates, 
4J Carbonates, 


3 


2 


5. Borates, 


2 


Fluates, 


1 



137 species. 
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C. Combustibles. 

1. Sulphur, 

2. Bituminous, 

3. Graphite, • 



1 

6 

2 

— 9 
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utility of 
Notural 
Ui«tory. 



D. Metallic Ores 

are divided into 24 genera, 
each metal forming a genus, - 

Total, 



106 



— *5 



267 species*. .See M*. 

neraiogy. 

Hence, taking the whole number of known animals 
at 23,000, that of vegetables at 50,000 and that of 
minerals 267, the whole number of known species of 
natural objects wDl be ^3,267. *5 

II. Though the classibcation of natural bodies is ofHinu <br 
the highest importance towards making us acquainted 
with unknown species, and distinguishing them from 
those which we already know ^ this alone is not sufii-^ 
cient to form a naturalist. His principal object should 
be to learn the habits, manners, and uses of the objects 
which he is studying ; and he may perhaps be assisted 
in this object by the following observations. 26 

1. In Zoology y or the natural history of the animal 
kingdom, it Is necessary to ascertain both the distinctive 
characters of each individual animal, and its peculiar 
habits, properties and uses. 

The naturalist first learns that the sheep, for instance, 
is in the class mammalia, being one of those animals 
that suckle their young; in the order pecora, because it 
is hoofed, and has no cutting teeth in the upper jaw ; 
and that it is distinguished from other animals of the ‘ 
same order, by its having several blunt wedge-like in- 
cisive fore-teeth in the lower jaw only, hollow reclined 
horns, and no tusks. 

This information would satisfy many, who call them- 
selves naturalists; but it is far from being all that is re- 
quired ; the philosophical investigator of Nature inquires 
into its habits ; as its food, its period of gestation, its 
season of lambing, the weaker and climate most suited 
to its health and vigour. He endeavours to learn what 
produces the difference in its fleece, whether climate, 
food, or some peculiarity in the breed ; and is anxious 
to ascertain what variety is most disposed to fatten, and 
what food effects this speedily ; with many other very 
useful particulars. 

The information of the first kind is of consequence, 
and even necessary in many cases ; but that of the latter 
is most useful. 

If a traveller discovers an animal possessing any use- 
ful property, or producing any useful drug, if he have* 
not the first kind of information, be gives so confused 
and inaccurate a description of it, that others, mistaking 
the animal, discredit the aiithor*s account, and the 
world loses the benefit of his discovery. "" 

2. Botany or the natural history of the Testable Botany; 
kingdom, in the usual acceptation of the term, implies 

4 L 2 only 



(c) This number, drawn from the article BotANT, compared with the three first volumes of Wildenow^s edition 
of the Species 'Flantarum^ and with Persoon^s edition of the Systema Vegetabilivmy of Linn6, b certainly very far 
below the truth. Many yean ago, th<; nuinher of known species was reckoned at above twenty thousand, and 
"there is reason' to believe that it exceeds fifty thousand. 
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Objecu odTv tbe knowledge of the distkicti^ cbaraoteie of 
aiMl utility plants y and he who knows the greatest number, and is 
*%t^***^ most accnrate in determining the different species, is 
a , . accounted the best botanist. 

This however constitutes but a small part of the 
seience ^ there is another distinct department, which* 
ma^ properly be termed the philosophy of botany, 
which is both more interesting and more useful. This 
kicludes the knowledge of the structure, or the anatomy 
* of plants ^ and the knowledge of the uses, or functions 
of their various parts, as of the leaves, the bark, the 
pith, the roots, the juices, &c« ^ which is called the 
physiology of plants. It includes also an acqnaintance 
with the soil and climate adapted to different vegetables,, 
their mode of propagation,, and the various uses to 
which their, several parts or productions may be 

Botany,, in the first sense, which may be called prac- 
tical botany, is subservient, and absolutely necessary to 
the study o[ the philosophy of botany ^ for no one that 
is unacquainted with the classification of plants can 
either convey to others his own Information, or bimself 
receive the benefit of that of others,. respecting either 
the structure and economy or the habits and uie uses 
of such plants, as may have been investigated* 

If medical virtues are discovered in any vegetable 
production ; without the accuracy of the practical bo- 
tanist, . tO' ascertain and: describe the particular plant 
which affords the discovery is often lost ^ or perhaps,, 
what Is worse, the virtues are attributed to at different' 
plant, and it is. only^ by repeated failures, and In some 
oases after much mischief, .that the error. Is detected* 

It Is evident that the same may happen to the agrl- 
otfturist, the dyer, or any other artizan, who Has dls- 
oevered 'In the vegetable kingdom the. means of Improv- 
ing his ait, but has not botanioal knowledge sufiEicieDt 
to give an accur^e character of the piant,,to. whiobhe 
is Indebted for his discovery* 

Itfincniu 3* In Mwerakg^ or thex natural History of the 
•S7* niipersd kingdom, altnost half the students are of that 

class,, who content themselves with' oollectlng,. and 
heiog,^hle.tor arrange systematically the mmenns they 
meet with. But la this department of natural history, . 
as well as the other two, which we have coasidered^ 
sofnethiog^more than airaugemcDt is eequiredJ. 

It Is the man who can ualyze, and separata^ the 
coniponent parts of mioerar pi^eotidns y who kpows^ 
tl}e art of, assaying, and who knows d / priori the pro- 
bable site of a quarry, or a mine, and ean tell the direc-- 
tion.of a stratum oC.coaI,^mr of marble, that<we nay calL 
a',mineraiogl8t* 

The ni^tural history of the mlMimV kingdom ineladd^- 
geology, or the data, upon^wfaicb ace founded tbe. dift 
Krait theories of the formation»:of the eartlw .^ It in- 
cludes the kuowledjfips of * those* facts, .upon* which 1 the 
art of minings and me arl of sepiurmltng and purifying 
metals,^ founded } and Its object is to teach likewise.' 
the properties of those metals, as well as^of' the earths, 

^ and other mineral produotions,, when separated! and In: 
their simple state-. ; 

iKQity o£ With respect to. utxHiy of the etudp of natural' 
Iks ftisdj. Ustoty^ we have unavoidably given many Instances pf It, . 
ill considering the obj^tof the science, Wh need tbm- 
add. bat fiiw. ethers.. 



The grazier knows the advantage of atteading to the 
habits and distinctive marks of our domestio animah.iaii% 
It is natiml hlstorr, though not often studied scientifi- 
tally, that teaches him what variety of sheep to prefer 5 
by what means to obtain a variety of cows, remarkable ^ 
for tbeir quantity of milk; how to ebosM the stockTetk 
that Is best adapted to his land, and what U the bestt>vn 
food for them during winter. 

Much benefit is likely to accrue fiwm the attentioB 
lately paid to the cultivation of what are termed the 
artificial grasses. Instead of sowing his haj seeds in- 
discriminately, the grazier may select only such graaes 
as are, by ob^rvation, found to *bo most soked to his 
soil and cattle. .i 

The farmer^s knowledge of the prope r succession ofTtOe 
crops, the best times for sowing tbem^ when to weed,hmK 
and with what to manure, as well as howto destroj both 
weeds and insects, b the knowledge of a mtoralist 
and surely* he who- is scientifically acquainted with 
the growdk of plants, knowing what part the soil 
acts in vegetation,^ and what is the aliment skat re- 
quired by them, will have great advantage over the 
mere empirical farmer, who has no better retsoa 
for what be does^ than that his father did the mme 
before him. 

By studying the natural history of itweets^ we lesni 
the habits of such as are- noxious and injarioos, and 
thence derive the means of destroying them. ^ 

The mineralogist has often enriched indtvideal p^Tsik 
prietors of land, and* benefited his country, by the dn-h^ia 
eevery of mines ^ he is enabled to direct the phmiiatl^ 
of canals by warning them of obstacles ; and his know- 
ledge has* aided the physician in ascertaining the vir- 
tues of minerals, and of mineral waters. 

In the arts, a knowlcd|^ of natural history preveolsbmm 
that oonffMioii, anfd those innumerable errors thsl mmt 
be committed, when the natnrai prodnetions which sm 
employed cannot be accurately discriminated fism 
others.. 

It is to the natoralist that we are many times indebt- 
ed for the introduction of foreign aaimab and fore^ 
plants into onr own country. Wheat, oats, bailey, 
and other vegetables, which are now become ncoessaiy 
to onr existence, were not originally of British mwA. 

The potato^ now so general and so useful, was first m- 
trodheed into this country by Gerard, a noted botanist, 
and was for some time cultivated in his garden as a ra- 
rity, . The sum-cane, the bread-fruit tree, the farina- 
ceons palms,, ue flax and hemp, have all been trans- 
ported by naturalists* of the present day, to Rgisns 
where they % never *grew. before. 

Besides the above, and many similar instances of ad- 
vantage to be derived from studying the diflfeMt 
bVanches of natural history, these two ineaknlable ht- 
nefits* necessarily arise to the. student himself from at- 
tending to the whole, or any part of the sriencr; 
namely, a power eff abstracting the mind, aad reasoa- 
ihg methodically* j : and a habit of . contemplating tbs 
Creator-in his works *• s 

cine limits do not -permit ns-to-entor farth er into-tbr^^ 
fertile, topie of thh utiHtyvand advanta^ of natnnl^*fl^ 
history^. Its utility, in a moral 'and rebpoos pmtof 
view, has been ably- illdstrated by Mr Ray, in bh 
Wisdom by Mi.Bjbg)ey, in the intiodso- 
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of lion to bi8 Aniditl Bio/^rapbf and, in jianicular, 
preterriag by Dr Paley, in his ** Natural Theology and to 
ip ci iCTf. these works we most refer our readers. 

' III. We have stated it to be one o£ the principal 
Irt ^pre. obje^ of natural history, to teach the mode of pre- 
crnng^spe. serving specimens. This art, called by the French 
' Toxidermie^ is exceedingly curious, and Wonld well de- 

serve a much fuller consideration than we can here al- 
lot to it. We shall oonfine our attention on this sab% 
ject entirely to the animal kingdom, and even here we 
must be very brief. 

The art of preparing dnd monnting the skins of ani- 
mals appears to be pretty old \ but it made no great 
progress before the i yth century, when Rc^aamur made 
some attempts tn preserve the specimens from the at- 
tacks of insects. In the Journal de PAystque for 1 773, 
there is a memoir addressed to the noyal Society of 
Londooi by M. Kuckhan^ on the methods of preparing 
bards, whicb is very curietjs, bat is liable to many ol^ 
Jsetions* Inf theisame volume is a memoir by Mnudurt, 
pfrineipally respecting the means of preserving animal 
specimens from'tbe attacks of insects. His preservatives 
are of a poisonous nature } and, of course, titeir use is 
dangerous, while they do not appear tp have beeU at- 
tended with the expected success. The arsenical soap- 
of Becoeur, much celebrated about the same time, is . 
Ikhie to similar objections. 

The latest, and probably the best work on this sub-^ 
ject; is that published a few years ago by M. Ntcolas } . 
and from this the fotlowing observations are derived^ 

The instinmetils employed in the preparation of spe- 
cimens are much the same as those osed by- abatohaists 
in their ordinary* dissections, consisting of shiall knives 
or scalpels, foiteps or pimxrs of various forms^ pAtobes,^ 
needles, and pinS or wires. 

The preservatives employed by M. Nicolas tu pro- 
tect the specimens from insects, are pTitfcipSlly' of tivt> 
kinds ; 1* Sulphur^ which he applies to the skins by 
means of fumigation; thus impregnating them with sol- ■ 
plittfous mc5d A' liquor for macerating the skins, an- 
other liquor, fbr rUbbhag pver the hair, and’a'pomatuin ’ 
fdr anointing the inside of the sldn. Thejlht liquor Is 
pCepoffod bv steepinga pOitUd and a half of powdered oak. 
bferk, and mur ounces of powdered alum, in twenty Eng- 
lish pints of cold water, fbr two days, taking care to 
•kake tW mixture fjmm timo to time. The pomatutH xn ' 
pfepnred ‘of a pound of white soap; half a pound of cans- . 
tie potasb, four ounces of powdered alum, . two English ^ 
pints of water, fdor onnccsuf oil of petrbletim, and tbC 
stale ofkmnphirs. . Tbwsoop, cutinto small ^pieCes, is 
put ihto an earthen pipkin, over a im>deiii(e ftre ; the 
WUttr poured over it \ . and 'when the whole is formed ^ 
into a sort of sUft paste, the ahim knd then the oil are 
aided V the whole: Well stirred together, remdved front- 
tie and when it is nekfl;^ cold the campfaire is 
added; beings btfbre hknd' rubbed down* In a mortar* 
with a little spirit of wiae. The pUmdtum, thUs pre- 
pkfedi^ must be kept * in*'gls8S vessels, weR stopt ; and, , 
when’uSed, in to'be lowe^ with* water to' the consist- 
edee oftbin cieatt, aUd' laU'ukthe'skinsby mcatmof-; 
aqicn^ btnsh^ 

Tmrliqm>r employed* fdr piUserting the fuels pt^ 
pta ed by infuringan otfuCe* of white soap shred'very* 
smadf twebutteea of ciuniildfnbttdLBn'^into vcry'sCntU * 
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pieces, the same of coheyntk or bitter-apple grossly ^fode of 
powdered, in two English pints of spirit of wine, for four preterving 
or five days, shaking the vessel from time to time, after 
which the liquor is to bie filtered through blotting-paper. ■ ^ 

M. Nicolas bas given directions for preparing and 
preserving specimens of all tho various classes of ani- 
mals. We shall; as far as our limits permit, briefly 
follow him through each. 

^ In skinning quadrupeds, he proposes to make an in- DiiectionB 
cision along the middle of tbe back, from the haunches ^ stuffing 
to the shoulders, except iif those animals whose skin Jg ^«s<b«pcd*r 
veiy thick and hard, or iaset with spines, in which the. - 
opening must be made at the ' belly in the usual num- 
ner. In detaching- the skin from, the flesh, wc must 
occasionally employ tbe kaife, and as we proceed, must 
insert tow betwe^m tbe skin and flesh, to prevent soiling 
the for. When the whole body is detached, and the 
skill drawn down as far as the ankles, the nose, ahd the 
tip of the tail, the whole body is to be cut awayjexcept 
the bead and extremities, which are left to give' a‘ bet- 
ter form and Support to the specimen. AH the fleshy 
and fatty garf8,;tbe bjrain, and the eyes, however, must 
be ent away,*and nothing left but tbe bones, the spaces 
between which aUd the skin must be stuffed with toW ‘ 
cut'fihe, and- a little soft clay must be put wiftiin tbe 
orbits, in order to fix the aftlfirial eyeis. 

Before stuffing, the skin is to be steeped for sbvend: *^ 
days, from five to fifteen, accdrding to tbe sire of 
akimaK in the Irqoor first described, and after steering^*, 
the iifiildc is'to be wH anoiufrd with the pomatum. 

When the legs and head arc sfuffid, the cavity of'* 
the skull filled With very diy mp^ add the eyes fixed, • 

WirCs are to be. passed through, tbe inside of the body^ 
the extremities, and the head and tail, in. the foBoWing 
manner. . Three iron wires of a moderate size, weR an- 
nealed, at least twice as- long as the animal, ai^ to be 
twisted together for neariy half the' leu^h, aUd while- 
ohe wile is Icft.'straight, , the other; tW6 are to be' bent' 
atekeh end, so as to foml a cross.': When the skin \ 
tamed, ready for -stefi^ng, these wifesareta-be placed' 
within it in such a manner, as that the straight wire' 
sbkll pass through tbe head and tail,, and tbe crossing 
wires through the^ extremities^ .comiilg out at the baU } 
of each foot ; and: in tUs way after the cavity is filled”: 
up with tow, and the oftn pari neatly stitched,' the , 

spetimen may- be fixed on a board in its.natnrnl posi- 
tioUi Netfaing remains now but to- impregnate tbe fnr’> 
with the biltCr liquor .last described, which' is done by 
means of a sponge, noth which tbe whole outside is to' 
be' well Washed, then, covered .with folds of linen, and 
dried in 'the shade. . g 

The aft y>f preserving bitdd U peridips thh^most -cutf- 
ous pitrt of the present .subject, and is that to which the for •tsT 
nnist attention has given. M. Nicolas has ex-^bdi. 
platned at some length the mode recommended' by Bf. 

Kuckban in the JoMtud de Physique ; .that by Dr Lett- 
sdm, in the Kl^turaUsPi dnd‘ TraveUer*e Companion i: 
tbatof Maoduii, inserted in tlnt'fifkb notuber of the . 

cychpMe and that of Dnfresne, ad6pted^ 

by*M. Daildib^aiia inserted iu \Ao Thdt^:d^Qrmthol 6 *^ 
giC; after which be details liis^Wn. . 

He describes three methods of preparing birds, ac-'- 
cdrdiug as we can procure frtab-kllled sjoCcimens, whole - 
dried bUifo brohg^t firuBt'abroadi or dmtied parts of r 
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Mode of several individtials of the same species. We shall here 
preseryiag coofiae ourselves to the first of these, as being best 
specimen!, juj^pted to the generality of our readers. 

’ When a fresh-killed bird is procured, it is to be 

placed upon a tabic, upon its back, nrith the tail turn- 
ed towards tbe operator, who, after having separated 
with his fingers the feathers which cover tbe belly to- 
wards the right and left, is to make with a scalpel, a 
longitudinal incision through the skin, from the poiut 
of the breast-bone to about the mid^e of the belly. 
The edges of the skin are now to be raised with a pair 
of fiat pincers, on each side, carefully separating the 
flesh as occasion may require, by the knife, and insert- 
ing a little cotton from time to time, to prevent soiling 
tbe feathers. In this way the ^km is to be deUebed 
from the shoulders and neck, and as* much as possible of 
tbe body laid bare, after which a pretty strong thread is 
to be passed through the nostrils, and tied under tbe 
lower mandible, leaving tbe ends of the thread when 
tied together, at least twice as lon^ as the neck. Now, 
bolding the bird by the thread, with the back turned 
towards him, the operator is to hold together the 
feathers on tbe two edges of the inebion as well as 
those that cover the breast, and pushing the bead of the 
bird inwards with his thumb so as to form the neck in- 
to an arch, is to cut this off near the body, detach 
: faom it the gullet and wind-pipe, and all the fleshy 
' parts, both of the neck and bea^ by drawing the skin 
as far hack as possible towards the beak, and catting 
off the neck-hones close to the head ^ he b to empty the 
skull with a little iron instrument in the form of an ear- 
picker, and clean it properly with cotton. He b now 
to wrap cotton or tow about the head and neck, and to 
separate tbe rest of the skin, .leaving the pinions and 
bones of the wings, and legs, and the tail, as directed 
for quadrupeds. After this has been done, the skin is 
to be turned out like a glove,^ with all its feathers turn- 
ed inwards, all tbe natural opening of the bird, as well 
as anj shot^holes, &c. made in killing the bird, are to 
be stitched up with a needle and fine thread •y ^en the 
whole skin as well as the bones, are to be washed with 
a ^ strong infusion of tan with a little alum, by means of 
a pencil-brush, and the skin inclosed in a covered ves- 
sql that it may not dry too hastily. 

In ten or twelve hours time we may wash the skin 
and bones again with the astrinjo^nt liquor. Twice 
washing in this manner will be sufficient for very small 
birds, but those of a middling size will require macera- 
tion in the first liquor employed for quadrupeds during 
two days, and four or five days for those of larger size. 

The skins being well impregnated with the astringent 
liquor, are to smeared with the soapy pomatum, 
have artificial eyes fixed in the orbits by means of wax, 
and stuffed and mounted much in the same manner as 
quadrupeds, except that tbe wires employed for thb 
purpose are rather differently beaded. 

Great nicety b required m fixing the different parts 
of a bird in its natiu^ position, and In arranging tbe 
feathers smoothly and evenly. M. Nicolas directs thin 
plates of lead, to be placed so ^as to secure the wings in 
the proper position till the whole b completely arran- 

To preserve the feet and legs of birds, he anoints 
them with linseed oil mixed with caiqphire, and applied 
aJittle warm. 

3 



HISTORY. 

The last operation consists in enveloping tlie Urd 
with bandages of muslin or fine linen, pinned round the proen^ 
neck, breast, body, and rump, as well to secure 
fitethers in their places during drying, as to allow 
their being drenched with the bitter liquor to present 
them from tbe attacks of insects. * 

The different orders of insects require diflerent modeslaKcu 
of. preparation. Tbe following b a summary of ourau* 
thorns mode of preserving each kind. 

For the coleoptera and hemipiera. — One of these in- 
sects, as soon as caught, is to be carefully wrapt in very 
fine paper, with the endis of the paper curled rooud to 
prevent the animal from moving \ and thb roll of psper 
including the insect, b to be put into a little W of 
pasteboard till tbe insect-hunter returns home. Each 
insect is then to be held between the thumb and fore- 
finger of the left hand, the wings to be raised by means 
of a pin, and beld open with tbe middle finger, while 
the abdomen of the animal b slit open from the hack, 
aud the entrails abstracted by means of an iron wire, 
and the cavity as well as the edges of tbe wound ait to 
be washed with the bitter spirituous liquor described b 
N^ 36. by means of a very fine pencil. Then a small 
cotton plug impregnated with oil of petroleum b to he 
stuffed into the cavity, with the point of a wire, till the 
cavity b sufficiently full, when the wings are to be suf- 
fered to return to their natural situation, and tbe insect 
is ready for mountmg. For mounting these insects, 

M. Nicolas employs little squares of card, through the 
middle and across which he passes a small iron wire 
well annealed, and about the size of a harpsicord string. 

A very fine needle is now to be passed through the ani- 
mal, as near as possible to the corselet \ and after ha- 
ving covered the upright iron wire with a light coatbg 
of gum-water, he passes It through the bole made br 
the needle, and fixes the animal in such a manneT th^ 
its feet may rest upon tbe card. 

For the kpidoptera^^^-^^ recommends them to be pot, 
when caught, into a triangular piece of paper, and a^- 
wards into a pasteboard box of the same form, opening 
with a hinge. For mounting these insects it b sufficient 
to perforate their bodies with a fine needle, armed witk 
a double thread impregnated with the bitter spirituoiis 
liquor, making tbe needle enter by tbe head and come 
out at the end of tbe belly, and then cutting the thread' 
with sebsars. The insect thus prepared b mounted by « 
means of a card, as directed for the co4eqp/vra, aada, 
piece of wood about an inch long, seven or eight linei * 
broad, and a proper thickness, b placed bdow tbe 
winn on each side very near tbe body, and the 
are kept down by means of plates of le^ $ 

In the preparation of speevnene (fjishee^ M. NicniasUd* 
prefers the method 01 Mauduit to tbat given by Dr 
Lettsom in the Naturahefs and Traveller's Caqpa* 
mbfi ; but as Maudnit^s method requires much skill sad 
address, he recommends tbe following, especbllj for 
the .flat kinds of fisb. 

He makes a longitudinal inebion with sebsan ak^ 
tbe belly of the fish from the anus to tbe lower laiadi- 
ble, and then gradually and carnally separates the ikia 
from tbe flesh with the assistance of the blade and fist 
hmidle of a scalpel, till he has laid bare one side of the 
animal. He then passes to the other side, piooeediag 
in the same manner to detach the skin bum that put, 
after which he separates tbe head from tbe body with s 

ptir 
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or pftir of scUsarSy uni clears away the fleshy parts attached 
ifwiTuig to the bead. He now detaches the skin from the back 
^imen«. as far as the anns, and then laying the fish on the table, 
he passes the flat handle of the scalpel below the skin 
that coven the tail and ne^houring parts, in order to 
separate it completely. Tnis done, he pushes the tail 
inwards, and with the assistance of the scalpel and 
drawing the skin very gently, he detaches this as near 
as possible to the end of the tail, which he then sepa- 
rates with scissars, thus leaving the skin with nothing 
attached to it but the head and extremity of the tail. 
It only remains now to clear away the ears and eyes, 
and properly clean the head. 

The skin is now steeped for some days in the tanning 
liqnor, then laid on a table, and when the head is pro- 
perly arranged, a model of the body of the' fish made 
of soft clay, mixed with fine sand, is placed within the 
skin, which is made to fit neatly over it, is then bound 
with little bandages of linen, and suffered to dry. When 
the clay is quite dry and hard, and the skin has acquir- 
ed so mncb firmness as to retain its proper form, it is to 
be gently beaten all over to break the clay, so that it 
may be withdrawn through the opening. When this 
is done, the whole inside of the skin and head is to be 
smeared by means o>f a pencil brush with the soap po- 
matum. After which it is to be entirely filled with 
cot tow, and the opening stitched up as neatly as pos- 
sible. Then artificial eyes are to be placed in the oa- 
bits by means of soft wax, and the whole body is to be 
covered with a coat of white varnish prepared by di- 
gesting four ounces of clear turpentine, three ounces of 
sandarac, and one ounce of mastich in tears, with eight 
ounces of oil of turpentine, and foun ounces of spirit of 
wine, in a bottle placed in a water bath, 
k In preparing epecimens of after what^has 

been said above, little direction will be required. The 
•skin is to be stript backwards as far as the head, which 
is to be cut oflf and cleaned as in other specimens^ after 
which the skin is to be macerated, anointed within with 
pomatum, stuffed and varnished as before. 

1. . The crustaceOf including crabs, lobsters, star-fish, and 

^sea-urchins, require but little preparation. In crabs 
the shell, and in lobsters the tail, is to be separated 
fisom. the rest of the body \ as much as possible of the 
meat is to be picked out from the b^y and large 
cJaws^ the whole interior is to he smeaM with the 
soap pomatum, and after having united, the parts, the 
whole is to be suffered to dry. 

The star-fish and urohins, if taken alive, should be 
killed by plunging them in spirit of wine, and after- 
wards. drying them iut the sun or in an oven moderately 
heated. 

As to toonas the only mode of preserving the molius^ 
CiM^ or those with naked bodies, is to keep them in spirits^ 
and o£ the testacea or shell-fUh, the only part thought 
.worth preserving is the shell j for the preparation of 
which, see Conchologt. 

Tlie above is bnt an imperfect abstract of M. Nico- 
fas'^s " Aiethode de preparer et conserver les Animaun 
de tautes les cUuses^'^ which is illnstrated by plates, 
md is well deserving the attention of collectors of spe- 
imens. 

'There is also an excellent essay on this subject by 
>airesne, under Taxidermie^ in the Nouveau Die* 
omzsrw ePHistoire Natutelle* 
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It will be expected that* in this introductory article History, 
bn natural history, we should say something of its rise ^ 
and progress. Much of our observations on this of 

have been anticipated in preceding articles on the psr- natural 
ticular branches of natural history, so that little remains history, 
for us to do in this place than to give a general sketch 
of the early history of this branch of physics. 4- 

We have reason to believe that the works of nature Jewish 
have formed the favourite study among the ingenious and writeir. 
inquisitive from the earliest ages of the world. From 
the continual allusions to the Creator*s works, and the 
beautifnl metaphors drawn from them, which abound in 
the inspired writings of the Jewish prophets and poets, 
especially those of Job, Isaiab, Daniel and David, we 
know that these sages were well acquainted with natu- 
ral history, as far at least as observation extended. Solo- 
mon, as we are told, was acquainted with all vegetables, 

from the cedar of Lebanon to the hyssop that spring- 
eth out of the wall and probably so wise a man was 
well acquainted with the other kingdoms of nature. 

Some writers have gone so far as to assert that Aristotle 
and .Theophrastus learned natural history from the 
writings of Solomon,, though on what data they ground 
this asserHon, we are at a loss to determine. 

The principal writers on natural history among the 
ancients, whose writings have come down. to. us, are 
Aristotle, Theophrastus, and; Pliny the elder. Of the Aristotle, 
first we may remark with Haller, that bis writings on 
this subject exhibit a continued chain of physical and 
anatomical facts, which for the most part appear to have 
been the result of accurate observation. He relied less 
than any of the ancient naturalists on uncertain., and 
fabulous report \ be industriously collected and exam- 
ined natural bodies, and appears to have himself dissec- 
ted many animals, especially fishes, or at least to have 
been present at their dissection. There are even to be 
found in his writings, references by letters to figures 
which be employed to illustrate his observations. 

Theophrastus wrote chiefly on the natural history ofTheophia^ 
plants and fossils, on winds, and on fire. His works 
have been edited by Heiosius, but, except in plants, 
they do not oontain much that is worthy of our obser^ 
vatioD more than what is to be found in the writings of 
Aristotle.. 48 

The natural history of Pliny is a vsduable repository Pliny, 
of ancient knowledge, which, notwithstanding all its er- 
rors and extmvagances, we may venture to cml after tbe 
panegyric of hb nephew, ^a comprehensive and learned 
work, little less various than nature beiself. The aut^or^ 
in the dedication of his work to Vespasian, sensible of 
the defects with which it abounds, apologises for thent, 
from the consideration that the path which be .took had 
been in a great measure untrodden, and. held forth to 
the traveller few enticements \ while some parts of hb 
subject bad been so often handled, that r^ers were 
become cloyed with them : that it was an arduous task 
to ^ive what b old an appearance of novelty \ to add 
weight and authority to what is new \ to cast a lustre 
upon subjects that have been obscured by time ^ to 
render acceptable what is become tyite and disgusting \ 
to obtain credit to doubtful relations^ and, in a word, to 
represent every thing according to nature, and with all 
its natural properties. His design must be acknowled-^ 
ged to be grand and noble, and when we consider that 
the work was composed in the midst of important 

engagements!^ 
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engagements, and chiefly at broken periods stolen from 
sleep, we shall not wonder that it was imperfectly exc- 
cute^. 

The ancients bad no idea of methodical or syste- 



* deficient in matic distinctions. As they were acquainted with but 
method. bodies in comparison with the moderns, and attend- 

ed only to those which were useful to man j they di- 
stinguished them only by their usual properties, their 
V native country, their habitations, and the useful pur- 
poses to which they might be applied. From the few 
V productions which they described, they were not led to 
perceive the necessity of searching among them for di- 
stinctive marks or relations, which may prevent their 
being confounded with each other. They doubtless 
^ believed that their descriptions were sufficient, and that 
^the Yiames which they imposed would descend with 
" their customs to posterity, without being affected by the 
" disorders and alterations that have changed the fiice of 



countries and the seat of empires. Hut the revolutions 
that have desolated the fairwt rcgioiis of the globe, by 
insulating or displacing their inhabitants, or by con- 
founding them with one another, Md altering their 
language, have frequently almost extinguished' the lamp 
of science. After many ages of ignorance and bar- 
barity, we find in the few works of the ancient na- 
turalists, which have escaped the ravages of war and 
the devastations of civil discord, little more than un- 



'certainty and obscurity, with respect to those species 
which they have described. Notwithstanding the labours 
<=nf^ numerous commentators, we do not certainly know 
what species of plant is the cicu^ employed by the 
Greeks for the execution of criminals, and which ter- 



minated the life of Socrates. We cannot be sure that 



the animals, which we find best characterized in the 
ancient writings, bore the names which we attribute to 
them 5 nor arc we more certain with respect to the an- 
-Q cient nomenclature of minerals. ^ 

Kite of me- As long as studious men cultivated the sciences only 
^o4a through the medium of tlie writings of the ancients, 
and attempted nothing beyond the interp^totion of 
these, natural history^ like cveiy other branch of physics, 
remained obscure and confused, and fiction or imagrina- 
tlou took the place of facts 5 but when they perceived 
' the advantage of studying nature herself, and interro- 

gating her by observation, methods were erected, and 
distinctive characters for the species introduced. This 



fortunate revolution took place in the 16th century. 
Cmsalpinu9 first attempted to reduce vegetables to cla^ 
ses, and distingnish them into tribes according to their 
'form.— Gesner, besides the fine faints that be first gave 
of the constant relation between the structure of the 
*^ed and that of the other parts of plants, was the first 
who attempted any systematic and methodical arrange- 
ment of animals. In the 17th century, Morison, Ray, 
and Rivinus, improved on the hints of Csesatpiuus re- 
*'Specting thp classification of vegetables ^ and Aldrovan- 
^dus, Bhedi, and Swammerdam upon 4bos€ of Gesuer 
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respecting'animals \ and in a short time this first imiiila 
given to the art of arranging and distinguisbiog 
bodies by constant cbaracters, was comroonicated to all 
those who were employed in the study of d^ok. 
Tournefort, profiting by all the attempts towards metbod 
and system in the classification of vegetables that bad 
been made before him, advanced a considerable step in 
botany, by his beautiful method of distingniibiDg plaits j 
according to the form of their flowers and fnut^ idudi 
be pnblishcd towards the end of tbe^iyth ceatary. ^ 

The same year of the 18th century (1707) giveLnkui 
Jbirth to two men who have advanced the scieoee sf^ 
natural history far beyond any of their predecemA 
We need scarcely mention the names of Liud lad 
Buffon. The Sw^ish naturalist extended bis eslsrgcd I 
views through every branch of natural history *, he ar- ^ 
ranged in ' bis Systema Watune and Sy$tema Vt^eUAt 
Uum all the pi^uctioiis of nature, and distingoished 
them by characters that were precise and simple *, be 
created a new language for expressing vrith brevity all 
these characters, and thus presented to the vieir, as ia 
a compendions picture, all the properties of bodiei. 
Bufibn, proceeding in a difierent road, treated msre co- 
piously die most important parts of natural faSstsfy, aid 
of the animals that are most nearly allied to niaa, is a 
work which the fire of his genins amd the brillisiicy of 
his style have rendered a universal favourite. The rival 
of Aristotle and Pliny, whose genius he seems to hsw 
combined in the greatness of bk views and extent sf 
his plan, and altogether one of the first writett of bb 
age, he inspired a passion for the study of natme m 
numbers, who without his w<H*k8 would never have cs- 
gaged in such a study, and communicated to his com* 
trynien that taste which has ever since survived bin. 

After what has been given in the pardcular tresthei 
on natural history in this Encyclopa^ia, both as Is Ae 
progress of the science, and the {uincipal works so neb 
department of it, since the time of Linnd and Bofos*^ 
it is unnecessary for us to trace its progress beysadibst 
period. The advances made within these few jtm sr 
immense, onr stock of information is prodigismly in- 
creased, and the modes of study greatly improved saf 
facilitated. The labours of Cuvier, Geomnoy, Laefpbk, 
Dumont, Dumeril, Lamarck, Dovernois, SooeiBi, 
,Bloch| Spallanzani, Esper, Jussien, Wildenow, Vienfft 
Palrin, St Fond, Brochant, Brongniart, Klapnlht 
Fonreroy, Vauquelin, Shaw, Latham, Bancroft, Cales- 
by, Ellis, Smith, Witheriim, WoodviUe, Kirwta,Pkf 
fair, Thomson, Jameson, &c. with the assistance to be 
derived from the Annales de Museum Naihmal^ tbe Nr 
turaHsiU MieceUamu the Linuman ZrumsadimSfSalAe 
splendid plates of Memn, Schreber, Curtis, Sowerhy, 
Imheby, &e. afford ample proofii of the indostiy tii 
success with which this delightful field has been 
vated, and of tbe rich harvest that has been derived 
from the united efforts of so many men of geii» ^ 
talents. 
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Hitiit] Vatural TkUomiphy^ is^comnienl/ defined to be that 
bilMophj. branch of knowledge which considers the powers and 
properties of natural bodies, and their mutual actions 
on one another. The proTince of moral philosophy is 
the mind of man ; its inquiries and researches are into 
the intellectual world. I*^tural philosophy, on the other 
hand, is only concerned with the material part ef the 
creation. The Moralist’s basiness is to inquire into the 
nature of Yirtue, th^ causes and effects of vice ; to 
pnqiose remedies for it, and to point out the mode of 
attaining happiness, which only can be the result of 
virtuous conduct. The Naturalist, on the contrary^ has 
nothing to do with spirit *, hts business is solely about 
body or matter \ and he ought to have a solid and accu- 
rate knowledge of all material substances, together with 
their affections and properties *, and if possible, he is to 
investigate the reasons of such and such appearances.— 
Indeed, the first and principal part of this science is, 
to coHect all the manifest and sensible appearances of 
things, and reduce them into a body of natural history. 
Philosophy has often been said, and is even now very 
generally thought, to mean an inquiry into all the causes 
of things 'y but experience informs us, that though we 
are acquainted with a good number of effects, we can 
trace but few of their causes ^ so that philosophy itself 
will really be found to be in general but a collection 
of facts. Still, however, it differs from natural hi- 
story in its appropriated sense ; the basiness of which 
is only to ob^rve the appearances of natural bodies 
separately, and from these appearances to class them 
with other bodies : natural philosophy goes farther, 
and recites the action of two or more bodies of the 
same or different kinds upon one another ; and though 
it can neither investigate nor point out the causes of 
th<>se effects, whatever they are, yet, from mathema- 
tical reasoning combined with experience, it ran be de- 
monstrated, that in such circumstances such effects must 
always take place. There are evidently two ways of 
making observations on the material world ; the fii*st is, 
when we view things nearly as they happen to occur, 
without any design or intervention of our own ; in 
which way, indeed, no great improvements can- bo 
expected in the ait, because chance having the direc- 
tion, only exhibits xKcasional Or extemporary proper- 
ties. The other method is, when, after a thorough 
acquaintance with bodies, we apply them to other bo- 
dies equally known, diligently attending to the result, 
and o^erv'ing whether any thing new arises. Such 
seems to be in genei*al the nature of our article ; nor 
IS it our intention to be much more particular at pre- 
sent. We must therefore refer our readers respectivc- 
dr to those parts of the subject, respecting which they 
wish for more satisfaction and minuter ^tails. The 
ancient and modern definitions of the word phtloso^ 
together with its origin, as well as the manner of 
philosophizing m former times as well as at present, 
with the gradual improvement of science, particularly 
natural, we shall introduce, we think, naore properly, 
under the words Philosophy and Physics. We need 
only add, under the present article, what however is 
well known, that natural philosophy was till lately di- 
vided only into four parts, commonly called the four 
viz. i. Mechanics 5 2. Hydrostatics j 3. Op- 
tic-<« 9 and, 4. Astronomy ; and these are again subdivid 
ed into various parts. Modern discoveries have added. 
Vox.. XIV. Part II. 



however, two more parts to the number, viz. Magnet- Katurai 
ism and Electricity. It is remarkable, that in the En- Philoso^iy 
glish universities these two latter branches are never II 
taken notice of in lecturing on natural philosophy, the . 
old division being still retained, without any mention ^ 
of these two important articles. The reason may be, 
that they are only subject to experiment, and not yet 
reduced to mathematical reasoning ; which is the me- 
thod of teaching philosophy in one of those celebrated 
seminaries. Of these branches of this extensive science, 
it is not our intention to take even a general view in 
this place. We must therefore refer our readers to 
each particular article, where they will find them 
treated at considerable length. 

NATURALISATION, in Zau, the act of na^ 
turalizing an alien, or patting him into the condition 
of a natural-born subject, and entitling him to the 
rights and privileges tliercof. But none can be natiN 
ralized unless they have received the sacrament within 
one month before the bringing tn of the bill, and taken 
the oaths of allegiance and supremacy in the presence 
of the parliament. A person who is naturalized may 
have lands by descent, as heir at law, as well as obtain 
them by purchase \ but he is disabled from being a 
mcmlier of the privy council or parliament *, or front 
holding offices, 7 Jac. I. cap. 2. 12 Will. III. cap. 2. 

All children born out of the king’s dominions, whose 
fathers were or are subjects of this kingdom at the time 
of their birth, are adjudged to be natural bom subjects 
of this realm, except children of parents attainted of 
treason, or that are in the actual service of a foreign 
piince at enmity with us, 4 Geo. II. cap. 21. Every 
foreign seaman, who in time of war serves two years on 
board an English ship, is ipso facto naturalized, 13 
Cieo. II. cap. 3. And all foreign Protestants and Jews, 
upon their residing seven years in any of the Briti^i 
colonies, without being absent above two months at a 
time, or serving two years in a military capacity 
there, arc upon taking the oaths naturalized to all 
intents and purposes, as if they bad been born in this 
kingdom ^ and therefore are admissible to all such pri- 
vileges, and no other, as Protestants or Jews born in 
this kingdom are entitled to. See Alien and 1>E- 

NiZEN. 

In France before tbe Revolution, naturalization was 
the king’s prerogative ^ in England it is only done by 
act of parliament. In tbe former of those places, before ' 
their government was overturned, Swiss, Savoyards, 
and Scots, did not require naturalization, l^ingrepivted 
regnicoles, or natives. 

NATURALS, among physicians, whatever natu- 
rally belongs to an animal, in opposition to non-natu- 
rals. See Non-naturals. 

NATURE, according to Mr Boyle, has eight dif- 
ferent significations ^ it being used, j . For the autfior 
of nature, whom the schoolmen call Naiura Naiuram^ 
being tbe same with God. 2. By the nature of a thing 
we sometimes mean its essence ^ that is, tbe attributes 
which make it what it is, whether the thing be corpo- 
real or not \ as when we attempt to define the nature 
of a fluid, of a triangle, &o. 3. Sometimes we con- 

found that which a man has by nature with what ac- 
crues to him by birth \ as when we say, that such a man 
is noble by nature. 4. Sometimes we take nature for 
an kternal principle of motion^ as when we say, that 

f 4M a 
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Xatare a stone hj batorr Cdls to the earth. 5. Someiiaiea we 
D understaod by natore, the established coarse of thiugs. 

6. Sometiniea we take natare for an aggregate of 
• powers bdongiog to a body, especially a liring one j in 
which sense ^ysiciaos say, that nature is strong, weak, 
or spent ) or that, in such or such diseases, natare left 
to herself will perform the cure. 7. Sonsetimes we use 
the term nature for the universe, or whole system of the 
corporeal works of God ; as when it is said of a phoe- 
nix, or chimera, that there is no soch thing in nature. 
8. Sometimes too, and that most commonly, we ex- 
press by the word nature^ a kind of semi-deity, or 
Other strange kind of being. 

If, says the same philosopher, I were to propose a 
notion m natore, less ambiguous than these already 
roentioned, and with regard to which many axioms 
relating to that word may^be conveniently understood, 
1 should first distinguish between the universal and the 
partknlar natare of things. Universal nature 1 would 
define to be the aggregate of the bodies that make op 
the world in its present state, considered as a principle, 
by virtue whereof they act and suffer, according to the 
laws of motion prescribed by the Author of all things. 
And this makes way for the other subordinate notion \ 
since the particular nature of an individual consists in 
the general nature applied to a distinct pertion of the 
universe *, or, which is the same thing, it is a particu- 
lar assemblage of the mechanical properties of matter, 
as figure, motion, &c. 

King^ms of Nature. See Kingdoms. 

Conduct or Operations of Nature. See Natural 
History, 

NAVAf \vK Ancient Geography (Tacitus); a river 
of Belgica, which runs north-cast into the left or west 
side of the Rhine. Noi? lUe Nahc^ rising at the viJ. 
lage Nabewpiler, on the borders of the bishopric of 
Triers, running through the Lower Palatinate, the 
duclw of Simmeren, by the small town of Bing, into 
the Rhine. 

NAVAL, something relating to a ship ; whence. 
Naval Architecture, See SHip-Buildmg, 

Naval Camp^ in antiquity, a fortification, consist- 
ing of a ditch and parapet on the land side, or a wall 
bmlt in the form of a semicircle, and extended from 
one point of the sea to another. This was sometimes 
defended with towers, and beautified with gates, through 
which ther issued forth to attack their enemies. Ho- 
luer hath left us a remarkable description of the Gre- 
Qism fortifications of this sort, in the Trojan war, be- 
ginning at vcr. 436. Iliad n. 

Then, to secure the naval camp and powers, 

They rais'd embattled walls with lofty towers : 

From space to space were ample gates around. 

For passing chariots ; and a trench profound, 

Of large extent ; and deep Tn earth below 
Strong piles infix'd stood adverse to the foe. 

Pope's Trans!, 

Towards the sea, or within it, they fixed great 
pales of wood, like those in their artificial harbours : 
before these the vessels of buiden were placed in such 
order as that they might be instead of a wall, and 
give protection to those within \ in which manner Ni- 
cias is reported by Thucydides to have encamped 



himself: but tbSl s e ems only to have been pndhel ^ 
when the enemy was tboogfat saperior in strength, ss4 | 
raised great apprebrnsioBS of danger in them. Wlwi XnoR. 
their fortifications were thought strong cnoogli to 
feud them from the aseaults of enemies, it was freqocat 
to drag their ships to shore, which the Greeks call- 
ed smtAmw, the Romans suhthtcere. Around the ships 
the soldiers disposed their tents, ms appears ereij- 
wbere in Homer : but this seems only to have been 
practised in winter, when their enemy^s fieet was 
op and could not assault them ; or in long neges, aid 
when they lay in no danger from their eneuiies hy lea ^ 
as in the Trojan war, where the defenders of Tnj ne- 
ver once attempted to encounter the Grecians ia a sea- 
fight. 

The adjacent places were usually filled with inos 
and stews, well stocked with femal^ that prostitQte^ 
themselves to the mariners, merchants, and artificers 
of all sorts, who flocked thither in great numben; this, 
however, appears to have happen^ only in thnet of 
peace. 

Naval Crown^ among the ancient Romans, a own 
adorned with figures of prows of ships, conferred on 
persons who in sea engagements first bcNirded the eae- 
my’s vessel. See Crown. 

Naval Engagement, See Tactics, Naval, 

Naval Stores^ comprehend all those parlicnlars 
made use of, not only in the royal navy, but in eveiy 
other kind of navigation; as timber and iron fordiip- 
ping, pitch, Ur, hemp, cordage, sail cloth, gunpowder, 
ordnance, and fire arms of every sort, ship cbandlei^ 
wares, &c. 

Naval Tactics^ the military operations of fleets. 

See Tactics, Naval, 

NAVAN, a borough town of Ireland, in the couaty 
of Meath and province of Leinster ; situated about 23 
miles north-west of Dublin, on the. river Boyne. It 
consists of two chief streeU, which intersect each other 
at right angles.— The tbolsel, or town boose, is a 
handsome stone building. This place was formerly ia 
great repute, and walled in by Hugh de Lacy. Aa 
abbey for regular canons, dedicated to the Virgin Mar>, 
was erected here ; but whether antecedent to the e^ 
of the 1 2(h century is not certain : about that period, 
however, it was either founded or re-edified by Joce- 
line de Angulo or Nangle. In the burial ground ire 
the remains of many ancient tombs. A haurack fir 
horse is now built on the site of the abbey. 

NAVARRE, a province of Spain, part of the an- 
cient kingdom of Navarre, erected soon after the in- 
vasion of the Moors ; and is otherwise called 
Navarre^ to distinguish it from Lower Navarre lie- 
longing to the French. It is bounded on the sooth 
and east by Arragon, on the north by the Pyrenees, 
and on the west by Old Castile and Biscay ; extendii^ 
from south to north about 80 miles, and from east ta 
west about 75. It abounds in sheep and cattle ; ga^ 
of all kinds, as boars, stags, and roebucks ; txA in 
wild fowl, hoises, and boney ; yielding alio some ^ 
grain, wine, oil, and a variety of minerals, medicinal ^ 
waters, and hot baths. Some of the ancient cluefi 
of this country were called Sobrarbores^ from the 
custom, as it is supposed, which prevailed nm^ 
some of those free nations, .of choosing and sfrearn^ 
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vhttc, tlieJr princes Under some particular tree, Tlie name 
V ^ of the province is supposed to be a contraction of 
Nava Ef-rea^ signifying, in the language of the Vas- 
cones, its ancients inhabitants, ** a laud of valleys/' 
—For the particulars of its history, see the article 
Spain. 

Navarre, Petet^ an officer of eminence in the i6th 
century, and particularly celebrated for his dexterity in 
the directing and 'springing of mines. He was a na^ 
th'e of Biscay, and of low extraction. According to 
Paul Jove, who affirms that lie had an account of the 
matter from his own tnoiith, he was first a sailor ; but 
being disgusted with that employment, he sought his 
fortune in Italy, when poverty compelled him to be- 
come footman to the cardinal of Arragon. He after- 
wards inlisted himself a soldier in the Houstine army \ 
and having served there for some time, went to sea a- 
gain, and distinguished himself by his courage. The 
reputation of his valour having readied the ears of Gon- 
salvo de Cordova, this general employed him in the 
war against Naples, and raised him to the rank of a 
captain. Having contributed greatly to the taking of 
that city by very opportunely sprfnging a mine, the 
emperor rewarded him for this signal service with the 
earldom of Alveto, situated in that kingdom, and gave 
him the title of Count of Navarre, Having the com- 
mand of a naval expedition against the Moors in Afri- 
ca, he was at 'first vci*y successful, and took possession of 
Oran, Tripoli, and sonic other places j but being after- 
wards shipwrecked on the island of Gerhes, the great 
heats and the Moorish cavalry destroyed a part of his 
army. Omr hero was equally unfortunate in Italy : 
He was made prisoner at the famous battle of Raven- 
na in 1512, and languished in France for the s^ace of 
two years. When finding that the king of Spain, who 
bad been prejudiced against him by his courtiers, would 
do nothing towards hb ransom, he went into the service 
of Francis [. who gave him the command of 20 com- 
panies of infantry, consisting of Gascons, Biscayans, 
and the inhabitants of the Pyrenean mountains. He 
distinguished himself in several successful expeditions, 
until the year 1522, when having been sent to the relief 
of the Genoese, he was taken by the Imperialists. They 
conducted him to Naples, where he remained a pri- 
soner for three years in the Castel del Ovo. From this 
confinement he was released by the treaty of Madrid, 
and afterwards fought at the siege of Naples under 
Laulric in 1528: but being again made prboner at 
the unfortunate retreat from Aversa, he was conduct- 
ed a second time to the Castel del Gvo. Here the 
prince of Orange, having by order of the emperor, 
caused several persons of the Angevine faction to be 
beheaded, our hero would undoubtedly have suffered 
the same fate, if the governor, seeing his distressed si- 
tuation, and feeling for the misfortunes of so great a 
man, bad not saved him the shame of this last punish- 
ment by allowing him to die a natural death. Others 
pretend that he was strangled in bis bed,- havii^ ar- 
rived at a very advanced age. Papl Jove and ftilip 
Thomasini have written hb life. Thb last informs us, 
that be was of a tall size, had a swarthy countenance, 
black eyes, beard, and hair. A duke of Sessa, in the 
iaat century, being desirous to honour his memory 
3tnd that of the marshal de Lautree, caused a monu- 
ment to be erected to each of them in the church of 



Saint- Marle-le-Neuve at Naples^ where they had been Kavarre 
interred without any funeral honours. tt 

Navarre, Martin^ surnanied Af^pilcucia^ because . ^**^*^- 
lie was born in the kingdom which bears that name, 
successively professor of jurisprudence at Toulouse, Sa*> 
laraanca, and Coimbra, was consulted from all quar- 
ters as the oracle of law. For a part of bis knowledge 
he was indebted to the schools of Caliors and Toulouse, 
in which he bad studied. His friend Bartbeleroi Ca- 
rewza, a Dominican, and archbishop of Toledo, hav- 
ing been charged with heresy by the court of inqui- 
sition at Rome, Navarre set out at the age of 80 years 
to defend him. Pius V. appointed him assessor to 
Cardinal Francis Alciat, vice-penitentiary. Gregory 
XIII. never passed bis gate without sending for him, 
and sometimes would converse with him for an hour 
together on the street : he even deigned to visit him, 
accompanied by several cardinals. These honours did 
not render him more haughty. Hb character became 
so eminent, that even in hb own time the greatest 
encomium that could be paid to a man of learning 
was to say that he was a Navarre: this name thus 
included the idea of erudition, as that of Roscius for- 
merly marked an accomplished comedian. Azpilcucta 
was the oracle of the city of Rome, and of the whole 
Christian world. For the infiuence which he had ac- 
quired, he was indebted not only to his knowledge, 
but also to his probity and virtue. Faithful to the 
duties which the church prescribed, hb temperance 
and frugality preserved to him a vigorous constitution j 
and at a very advanced age his genius was equal to the 
severest study, Hb savings enabled him to give libe- 
ral assistance to the poor. His chai'ities, indeed, were 
so great, that bis mule, it is said, would stop as soon 
as she perceived a beggar, He died at Rome in 1586, 
at the age of 92. His works were collected and 
pnnted in 6 vols. folio at Lyons in 1597, and at Ve- 
nice in i€o 2. They displayed more learning than judge- 
ment, and are now vei’y seldom consulted. Navaire 
was uncle by the mother's side to St Fiancis of Sales. 

See Sales. 

NAU CHART, among the Athenians, was the name 
given to the chief magistrates of the “ boroughs 

or town^ips," called because each was 

obliged, besides two horsemen, to furnish out one ship 
for the public service. 

NAUCRATES, a Greek poet, who was employed 
by Artemisia to write a panegyric upon Mausolus.— An 
orator who endeavoured to alienate the cities of Lycia 
from the interests of Brutus. 

NAUCRATIS, a city of Egypt on the left side 
of the Canopic nioutli of tlie Nile. It was celebrated 
for its commerce, and no ship was permitted to land 
at any other place, but was obliged to sail directly^o 
the city, there to deposite its cargo. It gave birth to 
Athenseus. 

NAUCRATITES Nomos, in Ancient Geography^ 

(Pliny) ^ a division of the Delta, so called from that 
town Naucratis; though Ptolemy comprises it under the 
Nomos Saites. 

NAUCYDES, a statuary who lived about four cen- 
turies before the Christian era. 

NAVE, in Architecture^ the body of a church, 
where the people are disposed, reaching from the bal- 
luster, or rail of the door, to the chiei choir. Some 
4 M 2 derived 
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derive tbe word from the Greek MWf, a temple 
and others from MUf, a ship,^' by reason the vault or 
* roof of a church bears some resemblance to a ship. 

NAVEL, in Anatonn/^ tbe centre of the lower part 
of the abdomen y being that part where the umbilical 



vessels passed out of the placenta of tbe motlier. See Ktfd, 
Anatomy Index. 

NAFEL - fTort . Sec Cotyledon, Botany Index , 
NAVEW. See Brassica, Botany Index, 
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TS the art of conducting or carrying a ship from one 

port to another. 

HISTORY. 

The poets refer the invention of the art of naviga- 
tion to Neptune, some to Bacchus, others to Her- 
cules, others to Jason, and others to Janus, who is said 
to have made the first ship. Historians ascribe it to 
the i^lginetes, the Phoenicians, Tyrians, and the an- 
cient inhabitants of Britain. Some suppose, that the 
first hint was taken from the flight of the kite ^ others, 
as Oppian ( 2 )r Piscibusy lib. i.), from the fish called 
nautilus : others ascribe it to accident. — Scripture re- 
fers the origin of so useful an invention to God himself, 
who gave the first specimen thereof in the ark built by 
Noah under bis direction. For the raillery which the 
good man underwent on account of his enterprise shows 
evidently enough that tbe world was then ignorant of 
an^ thing like navigation, and that they even thought 
it impossible. 

However, profane history represents the Phoenicians, 
especially those of their capital Tyre, as the first navi- 
gators \ being urged to seek a foreign commerce hy the 
narrowness and poverty of a slip of ground they pos- 
sessed along the coasts ^ as well as by the conveniency 
of two or three good ports, and by their natural ge- 
nius for traffic. Accoi^ingly, Lebanon, and the other 
neighbouring mountains, furnishing them with excel- 
lent wood for shiprbuilding, in a short time they 
were masters of a numerous fleet \ and constantly 
hazarding new navigations, and settling new trades, 
they soon arrived at an incredible pitch of opulence 
and populousness : insomuch as to be in a condition 
to send out colonies, the principal of which was that 
of Carthage *, which, keeping up their Phoenician spi- 
rit of commerce, in time not only equalled Tyre itself, 
but vastly surpassed it j sending its merchant fleets 
through Hercules’s Pillars, now the straits of Gibral- 
tar, along the western coasts of Africa and Europe \ 
and even, if we believe some autlrors, to America it- 
self 

Tyre, whose immense riches and power aie repre- 
serted in such lofty terms both by sacred and profane 
authors, being destroyed by Alexander the Great, its 
navigation and commerce were transferred by the con- 
queror to Alexandria, a new eity admirably situated 
for those purposes j proposed for the capital of tbe em- 
pire of Asia, which Alexander then meditated. And 
thus arose the navigation of the Egyptians \ which was 
afterwards so much cultivated by the Ptotemies, that 
Tyre and Carthage were quite fiu’gotten. 

Egypt being reduced into a Roman province after 
tbe battle of Actium, its trade and navigation fell into 
the bands of Au^stus \ in whose time AJeKandria was 
oqly inferior to Borne ) and tbe magazines of the ca- 
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pital of the world were wholly supplied with merebto- 
dises from the capital of Egypt. 

At length, Alexandria itstlf underwent tbe fate of 
Tyre and Carthage y being surprised by the Saracens, 
woo in spite of the emperor Heraclius, overspread 
the northern coasts of Africa, Sec. whence the mer 
chants being driven, Alexandria has ever since Itt-n in 
a languishing state, though it still has a coosidaablc 
part of the commerce of the Christian merchants trad, 
ing to the Levant. 

The fall of Rome and its empire drew along with it 
not only that of learning and tbe polite arts, but that of 
navigation ^ tbe liarbarians into whose hands it fell, 
contenting themselves with the spoils of tbe industry of 
their predecessors. 

But no sooner were tbe more brave among those ni* 
tions well settled in their new provinces, some in Gaul, 
as the Franks^ others in Spain, as the Goths-, and 
others in Italy, as the Lombards but they began to 
learn the advantages of navigation and commerce, and 
the methods of managing them, from the people they 
subdued ^ and. this with so much success, that in a lit- 
tle time some of them became able to give new lessons 
and set on foot new institutions for its adTantage. TW 
it is to the Lombards we usually ascribe tbe invention 
and use of banks, book-keeping, exchanges, rechaoges 
&c. 

It does not appear which of the European people, 
after tbe settlement of their new masters, first betooh 
themselves tu navigation and commerce. Some tbinh 
it began with the French^ though the Italians scew 
to have the justest title to k ^ and are accordingly re- 
garded as the restorers thereof, as well as of tbe polite 
arts, which had been banished togetlier from tbe time 
the empire was torn asunder. It is the people of Italy 
then, and particularly those of Venice and Genoa, who 
have the glory of this restoration ^ and it is to their ad- 
vantageous situation for navigation they in great trea- 
sure owe their glory. In, Uie bottom of tbe Adriatic 
were a great number of marshy islands, only separated 
by narrow channels,, but those well screened, and almoet 
inaccessible, the residence of some fishermen, who here 
supported themselves by a little trade in fish and salt, 
which they found in some of these islands. Thither 
tbe Veneti, a people inhabiting that part of Italy aloag 
tbe coasts of the gulf, retired, when Alaric king of the 
Goths, and afterwards Attila king of the Huaa, 
ged Italy. 

These new islanders, little imagining that this M 
to be their fixed residence, did not think of coopori^ 
any body politic^ but each of the 72 islands of this 
little archipelago continued a long time ondcr iU se- 
veral masters, and each made a distinct commoowealtk 
When their commerce was become considerable eootgh 
to give jealousy to their neighbours, they 
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tkink of uniting into a body. And it was this union, 
first begun in the sixth century, but not completed till 
the eighth, that laid the sure foundation of the future 
grandeur of the state of Venice. From the time of this 
iinion, their fleets of merchantmen were sent to all the 
ports of the Mediterranean ^ and at last to those of £- 
gypt, particularly Cairo, a new city built by tlie Sara- 
cen princes on the eastern banks of the Nile, where 
they traded for the spices and other products of the 
Indies. Thus they flourished, increased their commerce, 
their navigation, and their conquests on the terra firroa, 
till the league of Cambray in 1 508, when a number of 
jealous princes conspired to their ruin ^ which was the 
more easily effected by the diminution of their East In- 
dia commerce, of which the Portuguese had got one 
part and the French another. Genoa, which had ap- 
plied itself to navigation at the same time with Venice, 
and that with equal success, was a long time its danger- 
ous riva], disputed with it the empire of the sea, and 
shared with it the trade of Egypt and other parts both 
of the east and west. 

Jealousy soon began to break out ^ and the two re- 
publics coming to blows, there was alnitost continual 
war for three centuries before the superiority was ascer^ 
tained ; when, towards the end of the 14th century, 
the battle of Cbioza ended the strife ^ the Genoese, 
who till then had usually the advantage, having now 
lost all ^ and the Venetians, almost become desperate, 
at ^ne happy blow, beyond all expectation, secured 
to themselves the empire of the sea, and superiority in. 
commerce. 

About the same time that navigation was retrieved 
to the southern parts of Europe, a new -society of mer- 
chants was formed in the north, which not only car- 
ried commerce to the greatest perfection it was capable 
of till the discovery of the East and West Imlies, but 
also formed a new scheme of laws for the regulation 
therefore, which still obtain under the names of Uses 
ond CusiotTts of the Sea, This society is that famous 
league of the Hanse towns, commonly supposed to have 
begun about the year 1164. See Hanse Towns, 

For the modern state of navigation in England, Hol- 
btnd, France, Spain, Portugal, &c. see CoiaM£rc£, 
Company, &c. 

We shall only add, that in examining tlie causes 
of commerce passing successively from the Venetians, 
Genoese, and Hanse towns, to tlie Portuguese and 
Spaniards, and from these again to the English and 
Butch, it may be established as a maxim, that the re- 
lation between comnaerce and navigation, or if we may 
he allowed to say it, their union, is so intimate, that 
the fall of the one inevitably draws after it that of the 
other ^ and that tb^ will always either flourish or 
dwindle together. Hence so many laws, ordinances, 
statutes, &c. for its regulation ; and hence particularly 
that celebrated 'act of navigation, which an eminent 
foreign author calls the palladium or tutelar deihj the 
commerce of England; which is the standing rde, not 
only of the British among themselves, but also of other 
nations with whom they truAe.. 

The art of navigation has heeti exceedingly im- 
proved in modern times, both with regard' io the 
form of the vessels themselres, and wkh regard to the 
methods of working theiiu Ihe use of rowers is now 
cBiiaelj supoiseded by the improeoBeiitB made in the 
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formation of the sails, rigging, &c. by which meaiie 
ships can not only s^ much faster than formerly, 
but can tack in any direction with the greatest facility. 

It Is also very probable that the ancients were neither 
so well skilled in finding the latitudes, nor in steering 
their vessels in places of difficult navigation, as the 
modems. But the greatest advantage which the mo- 
dems have over the ancients is from the mariner's 
compass, by which they are enabled to find their way 
with as great facility in the midst of an immeasurable 
ocean, as the ancients could have done by creeping 
along the coast, and never going out of sight of land. 

Some people indeed contend, that this is no new in- 
vention, but that the ancients were acquainted with it. 

They say, that it was impossible for Solomon to have 
sent ships to Ophir, Tarshish, and Parvaim, which last 
they will have to be Peru^ without this useful instru- 
ment. They insist, that it was impossible for the an- 
cients to be acquainted with the attractive virtue of. the 
magnet, and to be ignorant of its polarity. Nay, they 
affirm, that this property of the magnet is plainly men- 
tioned in the book of Job, where the loadstone is mefn- 
tioned by the name of topa%y or the stone that turns itself. 

But it is certain, that the Romans, who conquered Ju- 
dea, were ignorant of this instiniment 5 and it is very 
improbable, that such an useful invention, if once it 
had been commonly known to any nation, would have 
been forgot, or perfectly concealed from such a prudent 
people as the Romans, who were so much interested in. 
the discovery of it. 

Among those who admit that the mariner’s com- 
pass is a modem invention, it has been much disput- 
ed who was the inventor. Some give the honour of 
it to Flavio Gioia of Amalfi in Campania *, who lived * Sec 3fo- 
about the beginning of the 14th century 5 while others 
say that it came from the east, and was earlier known 
in Europe. But, at whatever time it was invented, it 
is certain, that the mariner’s compass was not com- 
monly psed in navigation before the year 14 20. In 
that year the science was considerably improved under 
the auspices of Henry duke of Visco, brother to the 
king of Portugal. In the year 1485, Roderick and 
Joseph, physicians to John II. king of Portugal, toge- 
ther with one Martin de Bohemia, a Portiignese, na-^ 
live of the island of Fayal, and -scholar to Regiomon* 
tanus, calculated tables of the sun’s declination for the 
use of sailors, and recommended the astrolabe for taking 
observations at sea. Of the instructions of Martin, the 
celebrated Christopher Columbus is said to have availed 
himself, and to have improved the Spaniards in the 
knowledge of the art j for tlie farther progress of which- 
a lecture was afterwards founded at Seville by the em- 
peror Charles V. 

Tlie discovery of the variation is claimed by Colum- 
bus, and by Sebastian Cabot. The former certainly 
did observe thio variation without haTing heard of it 
from any other person^ on the 14th of September 
1492, and it is very probable that Cabot might do 
the same. At that rime it was found that there was 
nu variation at the Azores, where some geographers 
have thought proper to place the first meridian ; 
though k hath since been observed that the vanarion 
alters in time.— llie use of the cross staff now began . 
to be introduced ainoirg sailors. This ancient iustni- 
XMOt ia^oeciibtd by ^bn Werner of Ntiremberg, in 

bis 
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Iiis aondtations 6 d iht first book of Ptolei^'s Geogra- 
phy, printed in 15 14- He recommends it for observing 
the distance between tbe moon and some star, in order 
thence to determine the longitude. 

At this time tbe art of navigation was very imper- 
fect, on account of tbe inaccuracies of tbe plane chart, 
which was the only one then known, and which, by 
its gross errors, must have greatly misled tbe mariner, 
especially in voyages far distant from the equator. 
Its precepts were probably at first only set down on 
the sea charts, as is the custom at this day : but at 
length there were two Spanish treatises published in 
1545 ^ one by Pedro de Medina ^ the other by Martin 
Cortes, which contained a complete system of the art, 
as far as it was then known. These seem to have 
heen the oldest writers who fully bandied the art ^ 
for Medina, in his dedication to Philip prince of 
Spain, laments that multitudes of ships daily perished 
at sea, because there were neither teachers of the art, 
nor books by which it might he learned ; and Cortes, 
in his dedication, boasts to the emperor that he was 
.the first who had reduced navigation into a compen- 
dium, valuing himself much on what be bad perform- 
t ed. Medina defiinded the. plane chart ^ but he was 
-opposed by Cortes, who showed its errors, and en- 
deavoured to account for the variation of the com- 
)>ass, supposing the needle to be influenced by a 
maraetic pole (which he called the point attractive)^ 
dinerent from that of the world ^ which notion hath 
been farther prosecuted by others. Medina^s book 
was soon translated into Italian, French, and Flemish, 
.gnd served for a long time as a guide to foreign na^ 
vigators. However, . Cortes was the favourite author 
. of the English nation, and was translated in 1561 ; 
while Medina's work was entirely neglected, though 
translated also within a short time of the other. At 
that time the system of navigation consisted of tbe 
following particulars, and others similar: An account 
of the Ptolemaic hypothesis, and the circles of tbe 
sphere^ of tlie roundness of the earth, cthe longitudes, 
latitudes, climates, &c.^aud eclipses. of tbe lomiuaries) 
A kalendar ^ tbe method of. findin^ the prime, epact, 
moon's age, and tides ^ a description of the compass, 
an account of its .^variation,, for the discovering of 
which Cortes said an iu6trument might easily be con- 
trived ; , tables of the sun's declination for four years, 
in ordei; to find tbe latitude from his meridian altitude \ 
directions to find, the same by certain stars ^ of the 
. course, of. the, sun and moon \ the length of the days \ 

. of time and its divisions ^ the method of finding the 
hour of the day and night \ and lastly, a description of 
the sea chart, on. which to discover where the ship is, 
they made use of a small table, that showed, upon an al- 
: teratioo of one degree of tbe latitude, how many leagues 
i were rup in each rhumb, together with tbe departure 
. from the meridian. Besides, some instruments were 
. described, especially by Cortes j suck as one to find the 
place and declination of the sun, with tbe days, and 
place of the moon y certain dials, the astrolabe, and 
cross staff \ with a complex machine to discover the 
hour and latitude at once. 

About tbe same time were, made proposals for 
. finding the longitude by observations of the moon.— > 
In 1530, Gemma Frisius advised the keeping of tbe 
-time by means of small clocks or watches, then, as he 
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says, newly invented. He also contnvHl a nev sort 
of cross staff, and an instniroeot calleil the nautiral 
ipiadrant ; which last was much* praised hf William 
Cuoniogham, in his AstronomicaJ G/ass^ prmted in the 
year 1559. 

In 1 537 Pedro Nunez, or Nonius, publisfaed t book 
in the Portuguese language, to ex plaio a difficulty ia 
navigation proposed to him by tbe commaoder Don 
Martin Alphonso de Susa. In this be exposes tbe er- 
rors of tbe plane chart, and likewise gives the solotioi 
of several curious astronomical |Ht>bleiDS^ aoMxigst 
whicb is that of determining the latitude from tvi 
observations of tbe sun^s altitude and iotermc^te 
azimuth being given. He observed, that though the 
rhumbs are spiral lines, yet tbe direct course of a ship 
will always 1^ in- the arch of a great circle, wberebj 
the angle with the meridians will continually change : 
all that the steersman can here -do for tbe presming 
of the original rhumb, is to correct these deviations at 
soon as they appear sensible. But thus the sbipritt 
in reality describe a course without the rhuoib line io- 
tended ^ and therefore his calculations for assigning tu 
latitude, /where any.rhumb line crosses tbe several me- 
ridians, will be iu some measure erroneous. He in- 
vented a method -of-dividing a quadrant by means of 
concentric circles, which, after being much improvtd 
by Dr Halley, is used at present, and is called a 
nius* 

In 1577, Mr William Bourne published a treatue, 
iu whicb, by considering the irregularities in the noooo^ 
motion, be shows the errors of the sailors in findiBg 
her age by the epact, and also in deterroiniog ibe hour 
from observing on what point of the compass the sub 
and moon appeared. He advises, in sailing tovardi 
the high latitudes, to keep the reckoning by the giok* 
as there tbe plane cliart is roost erroneous. He despab 
of our ever l^ing able to find tbe longitude, unless tbe 
variation of the compass should he occasioned by some 
such attractive point as Cortes had imagined; of 
which, however, he doubts : but as be bad ^own bov 
to find the variation at all times, he advises to 
an account of tbe observations, as useful for fiodiog 
tbe place of the ship ^ which advice was prosecuted at 
large by Simon Stevin, in a treatise published at Ley* 
den in 1 599 \ the substance of whicb was the saaic 
year printed at London in English by Mr Edaaid 
vV right, entitled the Haven-finding Ai*t. In this 
oient tract also is described the way by whicb oar sail* 
ors estimate the rate of a ship in her couise, by an in- 
strument called the log. This was so named from ibo 
piece of wood or log that floats in the water wbtle tbe 
time is reckoned during which the line that is 
to it is veering oat. The author of this oontrivanct 
is not known \ neither was it taken notice of till 16071 
in an East India voyage published by Purebas: bs^ 
from this time it became famous, and was much taken 
notice of by almost all writers on navigation in emy 
country^ and it still continues to be used as at 
though many attempts have been made to improve lU 
and contrivances proposed to supply its place ^ many « 
which have succeeded in quiet water, but proved useless 
in a stormy sea. 

In 1581 Michael Coignet, a native of Antirefp» 
published a treatise, in which he animadverted oe 
dioa. In this he showed, that as the rhumbt are sp 
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rals, making endless revolutioos about the poles, nu- 
merous errors must arise from their being represented 
by straight lines on the sea charts *, but though he 
hoped to find a remedy for these errors, he was of opi- 
nion that the proposals of Nonius were scarcely prac- 
ticable, and therefore in a great measure useless, la 
treating of the sun's declination, he took notice of the 
gradual decrease in the obliquity of the ecliptic j he 
alsodescribed thexross staff with three transverse pieces, 
as it is at present made, and which he owned to have 
been then in common use among the sailors. He like- 
wise gave some instruments of his own invention j but 
all of them are now laid aside, excepting perhaps his 
nocturnal. He constructed a sea table to be used by 
such as sailed beyond the 6oth degree of latitude ; and 
at the end of the book is delivered a method of sailing 
on a parallel of latitude by means of a ring dial and 
a 24 hour glass. The same year the discovery of the 
dipping needle was made by Mr Robert Norman In 
his publication on that art he maintains, in opposition 
to Cortes, that the variation of the compass was caused 
by some point on the surface of the earth, and not in 
the heavens : lie also made considerable improvements 
in the construction of compasses themselves \ showing 
especially the danger of not Bxitig, on account of the 
variation, the wire directly under the fi^ur de luce; as 
compasses made in different countries have it placed 
differently. To this performance of Norman's is al- 
ways prefixed a discourse on the variation of the mag- 
netical needle, by Mr William Burrough, in which be 
shows how to determine the variation in many different 
ways. He also points out many errors in the practice 
of navigation at that time, and speaks in very severe 
terms concerning tb >8e who had published upon it. 

All this time the Spaniards continued to publish trea- 
tises on the art. In 1585 an excellent compendium 
was published by Roderico Zamorano ^ which contri- 
buted greatly towards the improvement of the art, par- 
ticularly in the sea charts. Globes of an improved kind, 
mod of a much larger size than those formerly used, 
were qow constructed, and many improvements were 
made in other instruments ^ however, the plane chart 
continued still to be followed, though its errors were 
frequently complained of. Methods of removing these 
errors had indeed been sought after 3 and Gerard Mer- 
cator seems to have been the first who found the true 
method of doing this, so as to answer the purposes of 
seamen. His method was to represent the parallels both 
of latitude and longitude by parallel straight lines, but 
^rradually to augment the former as they approached 
the pole. Thus the rhumbs, which otherwise ouglit 
to have been curves, were now also extended into 
straight lines ; and thus a straight line drawn between 
arjy two places marked upon the chart would make 
an angle with the meridians, expressing the rhumb 
leading from the one to the other. But though^ in 
j 569, Mercator published an universal map constructed 
in this manner, it doth not appear that be was acquaint- 
ed with the principles on which this proceeded^ and 
it is now generally believed, that the true principles 
on which the construction of what is called Mercator's 
chart depends, were first discovered by an Englishman, 

Edward Wright. 

r Wright supposes, but, according to the general 
opinion, without sufficient grounds, that this enlarge- 

2 
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ment of the degrees of latitude was knoum and men- 
tioned by Ptolemy, and that the same thing had also 
been spoken of by Cortes. The expressions of Pto- 
lemy alluded to, relate indeed to the proportion be^ 
tween the distances of the parallels and meridians \ butr 
instead of proposing any gradual enlargement of th^ 
parallels of latitude in a general chart, be speaks only 
of particular maps ^ and advises not to confine a system 
of such maps to one and the same scale, but to plan 
them out by a different measure, as occasion might re- 
quire : only with this precaution, that the degrees of 
longitude in each should bear some proportion to those 
of latitude \ and this proportion is to be deduced from* * 
that which the magnitude of the respective parallels 
bears to a great circle of the sphere. He adds, that 
in particular maps, if this proportion be observed with 
regard to the middle parallel, the inconvenience will 
not be great though the meridians should be straight 
lines parallel to each other. Here he is said only to 
mean, that the maps should in some measure represent 
the figures of the countries for which they are drawn. 

In this sense Mercator, who drew maps for Ptolemy's 
tables, understood him \ thinking it, however, an im- 
provement not to regulate th« meridians by one paral- 
lel, but by two> one distant from the northern, the 
other from the southern extremity of the map by a 
fourth part of the whole depth \ by which means, in 
his maps, though the meridians are straight lines, yet 
they are generally drawn inclining to each other to- 
wards the poles. With regard to Cortes, he speaks 
only of the number of degrees of latitude, and not of 
the extent of them ; nay, be gives express directions ' 
that they should all be laid down by equal measurement 
•n a scale of leagues adapted to the map. 

For some time after the appearance of Mercator^s ' 
map, it was not rightly understood, and it was even 
thought to be entirely useless, if not detrimental.— 
However, about the year 1592, its util^ began to 
be perceived 5 and seven years after, Mr Wright print- 
ed his famous treatise entitled, The Correction of cer- 
tain Errors in Navigation, where he fully explained the 
reason of extending the length of the parallels of lati- 
tude, and the uses of it to navigators. In 1610, a se- 
cond edition of Mr Wright's l^k was published with 
improvenients. An excellent method waa proposed of 
determining the magnitude of the earth ; at the same 
time it was judiciously proposed to make our common 
measures in some proportion to a degree on its surface,, 
that they might not depend on the uncertain length of 
a barley corn. Some of his other improvements were. 

The table of latitudes for dividing the meridian com- 
puted to minutes whereas it had been only divided 
to every tenth minute. He also published a descrip- 
tion of an instrument which be calls the sea rings; and 
by which the variation of the compass, altitude of the^ 
sun, and time of the day, may be determined readily 
at once in any place, provided the latitude is known. 
He showed also how to correct the errors arising from* 
the eccentricity of the eye in observing by the cross- 
staff. He made a total amendment hi the tables of the 
declinations and places of the sun and stars from his 
own observations made with a six foot quadrant in the 
years 1 594, 95, 96, and 97. A sea quadrant to take’ 
altitudes by a forward or backward observation \ and-« 
likewise with a contrivance for the ready finding tbe^ 

latitude 
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latitude by (be hcu^ of the pole star, when not up« 
on the meriiiian. To tbia edition was subjoined a trans* 
lation of llamoraoo's Coaipendiom above mentioned, in 
which he corrected some mistakes in the orginal } ad- 
ding a large table of the variation of the compass ob- 
served in very different parts of the world, to show that 
it was not occasloocal by any magnetical pole. 

These improveoients soon became knowi^ abroad.-— 
In x6o8, a treatise entitled, Hypomnemata Mathema^ 
tien^ was published by Simon Stevin, for the use of 
Prince Maurice. In that part relating to navigation, 
the author having treated of sailing on a great circle, 
and shown bow to draw the rhomlM on a globe mecha- 
nically, sets down Wright^s two tables of latitudes and 
of rhumbs, in order to describe these lines more accu- 
rately, pretending even to have discovered an error in 
Wright’s table. But all Stcvin’s objections were fully 
answered by the author himself, who showed that they 
arose from die gross way of calculating made use of 
by the former. 

In 1624, learned Wellebrordus Snellius, pro- 
fessor of matiiematlcs at Leyden, published a treatise 
of navintion on Wright’s plan, but somewhat obscure- 
ly : and as he did not particularly mention all the dis- 
coveries of Wright, the latter was thoug^it by some to 
have taken the hint of all bis discoveries from Sheliins. 
Blit this supposition is long ago refuted : and Wright 
enjoys the honour of those discoveries which is justly 
his due. 

Mr Wright having shown bow to find the place of 
the ship on bis chart, observed that the same might be 
performed more accurately by calculation: but con- 
sidering, as he says, that the latitudes, and especially 
the courses at sea, could not be determined so precise- 
ly, he forbore setting down particular examples j as 
the mariner may be idlowed to save himself this trou- 
ble, and only mark out upon bis chart the ships’s way, 
after tbe manner then usually practised. However, in 
.16x4, Mr Baphe Handson, among his nautical que- 
stions subjoin^ to a translation of Pitiscus’s trigono- 
metry, solved very distinctly every case of navigation, 
by applying arithmetical calculations to Wright’s table 
of latitodes, or of meridional parts, as it hath since 
been called. Though the method discovered by 
Wright for finding the change of longitude by a ship 
sailing on a rhumb is the proper way of performing it, 
Handson also proposes two ways of approximation to 
it without the assistance of Wright’s division of tho 
meridian line. The first was comiiuted by tlie arith- 
metical mean between the cosines of both latitudes > 
the other by the same mean between tbe secants as an 
alternative, when W^right’s book was not at band ; 
though this latter is wider from the truth than tbe first. 
By the same calculations also he showed how much 
each of these conipendiums deviates from the truth, and 
also how widely the computations on tbe erroneous 
principles of the plane chart differ from them all. The 
method, however, commonly used by our sailors is com- 
monly called the middle latitude; which, though it 
errs more than that by the arithmetical mean between 
the two cosines, is preferred on account of its being 
less opeioae : yet in latitudes it is more eligihfe' 
to use that oi the aritbmetical mean between tlm lo- 
garithmic cosines, equivalent to the geometrical mean 
between the corines themselves ^ a method since pro* 
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posed by Mr John Bassat The computatiem by tbs 
middle latitude will always fall short of the true chsogs 
of longitude j that by the geometrical mean will al- 
ways exceed ; bat that by tbe arithmetical mean ftUs 
abort in latitudes above 45 degrees, and exceeds in lesser 
latitudes. However, none of these methods will dl&r 
much from the truth when the change of latitude ii 
sufficiently small. 

About this time logarithms were invented by Jobs 
Napier, baron of Merebiston in Scotland, and proved 
of . the utmost service to the art of navigation. Fram 
which Mr Edmund Gunter constructed a table of lo- 
garithmic sines and tangents to every minute of the 
quadrant, which lie publisbed in 1620. Inthisaoik 
he applied to navigation, and other branches of laa- 
tbeinatics, his admirable ruler known by tbe name sf 
Gunter’s scale * \ on which are described lines of lsga-«s^G^ 
rithms, of logarithmic sines and tangents, of biendio-tr'tSBfc 
nal parts, &c. He greatly improved the sector for the 
sames purposes. He showed also bow to take a back 
observation by the cross staff, whereby the error ariasg 
from tbe eccentricity of tbe eye is avoided. Hr de- 
scribed likewise another instrument, of bis own inven- 
tion called the cross 6oto, for taking altitudes of the 
sun or stars, with some contrivances for the moreieidy 
collecting tbe latitude from the observation. The di^ 
coveries concerntog logarithms were carried to Fiasce 
in 1624 by Mr Edmund Wingate, who published t«o 
small tracts in that year at Paris. In one of these he 
taught the use of Gunter’s scale \ and in the other, ef 
the tables of artificial sines and tangents, as modelled 
according to Napier’s last form, erroneously attrilioled 
by Wingate to Briggs. 

Gunter’s rule was projected into a circular arch hy 
the Reverend Mr William Oughtred in 1633, and its 
uses fully shown in a pamphlet entitled. The Canchs tf 
Ptnportwfif where, in au appendix, are well treated se- 
veral important points in navigation. It has also hem 
made in the form of a slidtag ruler. 

The logarithmic tables were first applied to the 
different cases of sailing by Mr Thomas Addison, is 
his treatife entitled. Arithmetical Navigaltkmy prislri 
in 1625. He also gives two traverse tables, wi^ their 
nses ; tbe one to quarter points of the compass, the 
other to degrees. Mr Henry Gellibrand puhlislicd his 
discovery of tbe changes of the variation of tbe com- 
pass, in. a smpll quarto pamphlet, entitled, A datmne 
mathematical on the variation of the magnetical jsmffr, 
printed in 1635. This extraordinary pbenoownon Im 
found out by comparing the observations made at difi 
ferent times near the same place by Mr Boiroogh, Mt 
Gunter, and himself, all persons of great skill and ex- 
perience in these matters. This discovery was likeviw 
soon known abroad ^ for Father Athanasios Kirchcr# 
in his treatise entitle, Megnes^ first printed at Rone 
in 1641, informs us, that he had been told it by Mr 
John Greaves ^ and Uien gives a letter of the fiimoai 
Marinus Rfersennus, containing a very distinct accost 
of the same. - 

As altitudes of tlie sun are taken on shipboard by 
observing his elevation above the visiblo horizon; to 
obtain from tlienoe the suu^ true aldtade with comet- 
ness, Wright observes it to be necessarr that ihedipof 
the visible horizon below the boriBOotal pIsBc 
through the observer’s eye should be fannghc isis ths 

aocosBt, 
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lASdi Miui^ be calonlated wHbeut knowiog 
tin BMignitodle ef Cbe eartb. Heaoe be was Mooed to 
pwyeae dUbrent laetliods for finding ibis } bot eeai^ 
pUm that die iBoet eSeetnal was ool ef bis power to 
exeeote } and tbecefere contented Mnaelf with a mde 
attempt, in some measure sufficient for his pnrpoee : and 
t^^mnsiens of the earth dedtMM hf him comspMd- 
ed Tery well with the usual dfirisions of tbe log line | 
however, as be wrote not an expre ss tieatsae ea navi^ 
tioo,hot only for the coneetinjt such erinin as piwvaiksd 
m general nractiee, tbe log Ime did not fall nnder bia 
ne&e. hu Ricbaid Norwood, however, p^ in tae* 
cnfioii the method recommended by Mr Wright as tbe 
most perfect for measuring the dimeasmos of the csrth, 
ndth the true length of the degrees of a great circle 
upon it } and, in 1635, he actually measured the di« 
stance between London and York ; firom whence, and 
the Sommer solstitial altitndes of the son observed on the 
meridian at both places, be found a dmee on a great 
circle of the earth to eontain Englisb fodt, 

equal to 37»300 French fotboms or teises : which b 
very exact, as appears from many measures that have 
been made since that time. Of all this Bfr Norwood 
nve a full account ill his treatise called TAe SemnanU 
^racticf^ pnhlished in 16^7. He there shows the rea- 
son why Soellins bad failed in his attempt : he 



out also various uses of his dtsooveiy, particularly for 
correcting tbe gross erron hitherto committed in the 
divisions of the log line. But necessary amendments 
iiave been little attended to hy sailors, whose obstinacy 
in adhering to established errors has been complained of 
hy the best writers on navigation. This improvement 
has at length, however, mams its way into practice, and 
£bw aavigators of reputation now make use of the old 
measure of 4% feet to a knot. In that treatise aim ^ 
N s pw p od desoribes his own excellent method of setting 
down and perfecting asea rookoning, by using a traverse • 
fable y which metlM be had folMcd and taught fer 
many jmmn* He shows also how to rectify the course 
hw M variation of the compass being considered ; as 
aleo how to disoooer curreets, and to make proper al- 
looraoce on their oceoent. lliis treatise, and another 
ow trig oao mo ti y , wore continually reprinted, as the 
principal books for learning sciontificrily the art of 
nav^pWloq. Wbat he had deliveeed, oopecially in the 
latter of tbeos, concerning this subject, was contracted 
as a aMUMial fer srilon, in a very small piece called his 
; which asefol porfonaanee has gone tbroi^ 
a great numbov of editions. No alterations were ever 
made in the Soaman^s Fractioe till the X2th edition in 
1676, when the foHowing paragn^ik was inserted in a 
smallm character : iLbont the year 1672, Monsieur 

Picart has published aa aooouat in French, concerning 
the measure ef the earth, a breVlatii whe^f may bo 
SMn in the Philosophical Transactions, 112, where- 
in he concludes one de^pree to contain 365,184 English 
leet, aeariy agreeing vrith Mr Norwood's experiment ^** 
and this ^vertisement is eentinued through the suhte- 
qneat editions as late as the year 173a. 

About the year 1645, Mr Bond publislied tnNorwood*li 
J B pi t o m e a very great improvomoat in Wright’s method, 
fay a p rspoity in his meridian line, whereby its divisioas 
avw nKHTO scientifioa 41 y assigned than tbe author himself 
was able to effect j which was from this theorem, that 
4 facoe divisions nro analogous to the excesses of the lo- 
V«L. XIV. Part IL + 
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garithmic tangents of half tha msplctive latitodes ang- 
mented^ 45 degrees above the logarithm of the ra- 
dim. This he a ft e r w ards explained amre fblly in the 
third edition of Gunter’s works, printed in 1653 y 
vdioro, after observing that the legaritbmic tangents 
from 45^ iqiwards mereaae in the same manner that 
the secants added together do, if every half degree 
he accounted as a whole decree of Mercator’s meii* 
dional line. His role for computing the meridional 
parts hrioai^g to any two latitudes, supposed on the 
same side of the equator, is to the following effect : 
’’ Take tbe lonrithmic timgent, rejecting the radius, 
ef half each laititiide, augmented by 45 degrees ^ di- 
vide Um difference of those numbers by the logarith- 
mic tangent of 45^ 30^, the nuhns being likowm re- 
jected y and the quotient will he the meridional parts 
required, expressed in degrees.” This rule is the imme^ 
diate consequence from the general theorem, That the 
degrees of latitude bear to one degree (or 60 minutes, 
which in Wright’s table stands for the meridional parts 
of one degree), the same proportion as tbe logarithmic 
tangent of half any latitude angineated hy 45 degrees, 
and the radios negleoted, to the like tangent of half a 
degree augmented by 45 degrees, with the radius like- 
wise rejected. But here was fWrtber wanting the de- 
UMmstration of this general theorem, whiefa was at 
length supplied by Mr James Gr^ory of Aberdeen in 
his ExmretUaioneM Qtameiric^t^ printed at London in 
1668 ; and afterwards more concisely demonstrated, 
together with a scientific determination of the divisor, 
by Dr Halley in the Philosophical Transactions for 
219. from the consideration of the spirab into 
whi^ the rhumbs are transformed in the stereograpbic 
projection of the sphere upon the plane of the equi- 
noctial ; and which is rendered stUI g^ore simple by 
Mr Bo^ Cotes, in hit Logometria, first miblisbed in 
^ PbiioBopbical Transactions for 1714, 388. It 

is moreover added in Gunter’s book, that if of 
this division, which does not seoribly differ from tbe 
logarithmio tangent of 45^ 1' 30^ (with die radius sub- 
tracted firom it), bo os^ the quotient will exhibit tho 
meridional parts expressed in leagues, and this is the 
divisor set down in Norwood’s epitome. After the 
same manner the meridional parts vi|l he found in mi- 
nutes, if the like lonrithmie tangent of 43^ i’ 30^', 
diminished by tbe radius, he taken t that is, the num- 
ber used bjr others being 12633, ^be logarithmio 
tables consist of eight ^ figures besides the in- 

dex. 

In an edition of the Seaman’s Kalendcr, Mr Bond 
declared, that he bad discovered the longitude by hav- 
ing found out Ae true theory of the magnetic varia- 
tion and to gain erodit to his assertion, fee foretold# 
that at London in 1657 Ihere would fao wo variation 
of the compass, and frm that tiiOe it would gradually 
increase the other way \ which happened accordiMy. 
Again, In the Pkilossriiieal Triasactions for 

40. he published a table of the variation for 49 
years to come. Thus be acquired such reputation, that 
nis treatise, entitled. The Longitude Ffmnd^viz^ in 1676 
published by tbe special command of Cliai’les II. and 
approved by many celebrated matbematidaiis. It was 
not long, however, before it met with opposition y and 
in 1678 another treatise, entitled, The LongiUide mt 
Fouu 4 f made its appearance y and as Mr Bond’s hy- 
4 N pothesis 
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potbcf U did ooi ia May anmner answer its aotlnrS saw- 
mne expectations, affiir was imdeitakco hf Dr 
liallcy. The resolt of Ins ycolation was, tliat tlie 
mago^ie needle is infloeiiced hy four poles ; bat ibis 
wooderfal pbeoomeDoa seems faitberto to bare eluded 
all oor resemtdies. In 1700, bowerer. Dr Halley pob> 
Hsbed a general map, with carre lines expressiog tbe 
paths wbere tbe magnetic needle bad tbe saow raria- 
turn ; wbkb was received with universal applause. Bot 
as tbe positions of these corves vary from time to time, 
they sboold frequently be corrected hy skiUiil persons ; 
as was done in 1644 and 1756, by bur William Moan- 
taine, and Mr James Dodson, F. R. S. In the Phi- 
losophical Transactioos £or 1690, Dr Halley also gave 
a diiiseitatjoo on tbe monsoons } containing many very 
nsefal observations for soch as sail to plam subject to 
these winds. 

After the tme principles of the art were settled by 
Wright, Bond, and Norwood, tbe antbors on naviga- 
tion became so nnmeroas, that it would be impossible 
to enomerate them. New improvements were dailv 
made, and every thing relative to it was settled with 
an accuracy not only unknown to former ages, but 
which would have been reckoned utterly impossible. 
Tbe earth being found to be a spheroid, and not a per- 
fect sphere, with tbe shortest diameter passing through 
the poles, a tract was published in 1741, by tbe Rev. 
Doctor Patrick Murdoch, wherein he accommodated 
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Wr^'b sailing to sack a.^«re ; and Mr Colin Ma^ 

lamia, the same year, ia the Pbilossyhical Triamt. 
tiows, 461. gave a rule Ibr de temaa ing the ami- 
dioiial parts of a spheroid^ which ^ecalalioo is huther 
treated of iu his book of Flaxioas, printed ml £dia« 
burgh ia 1742. 

Among the later d isco v eri es in aavigatiod, that of 
fiod^ the loagitnde both by Inaar ohserrataoas and 
hy timoJLcepen is the princi|^. It is owh^ chiefly U 
tk r ewa r ds ofiieied by the British parUameat that thb 
has attained tbe present degree of perlectioa. . We aa 
indebted to Dr Maskelyiie Ibr patting tbe first of these 
metbods in practice, and for other important iaiprqvp< 
ments iu uavigmtkm. The time-keepen, coostnicteii 
by Hairisoo for cbis express purpose, were found to 
answer so well, that be obtained tbe parliamentary re- 
ward. 

The only works that have appeared of late in nari- 
galioo are those on tbe longitnde and oavigatiou by Dr 
Mackay, of which tbe foUosring account is trausenbed 
from tbe Anti-Jacobin Review fm September 1804. 

** This publication, (Dr Mackay*s Treatise on Na- 
vigation) and that on the longitude by tbe author, 
form the most correct and piacticad system of naviga- 
tion and nautical science hitherto published in tks 
country ; they may be considered not only of xxidm- 
dual utility, but 01 national importance.^ 



THEORY OF NAVIGATION. 



THE motion of a ship in the water ts well known to 
depend on tbe action of the wind upon its sails, regula- 
ted by the direction of tbe helm. As tbe water is a 
resisting medium and tbe balk of the ship very con- 
siderable, it thence follows that there is always a great 
resistance on her fore-part ; and when this resistance 
becomes sufficient to balance tbe moving force of tbe 
wind upon the sails, the ship attains her utmost degree 
of velocity, and her motion is no longer accelerated. 
This velocity is different according to tbe different 
strength of tbe wind > but the stronger tbe wind, the 
greater resistance is made to the ship's passage through 
tbe water : and hence, though the wind should blow 
ever so strong, there is also a limit to the velocity of the 
ship; for the sails and ropes can bear but a certain force 
of air; and when tbe resistance on tbe fore-part becomes 
more than equivalent to their strength, the velocity can 
be no longer increased, and tbe ngging gives way. 

The direction of a ship's motion depends on the po- 
sition of her sails with regard to tbe wind, combined 
with tbe action of the rudder. Tbe most natural di- 
rection of the ship is, when she runs directly before tbe 
wind, the sails are then disposed, so as to be at right 
angles thereto. But this is not always the case, both 
on aconunt of the variable nature of the winds, and tbe 
situation of the intended port, or of intermediate head- 
lands or islands. When the wind therefore happens 
not to be favourable, the sails are placed so as to make 
an oblique angle both with the direction of tbe ship and 
with the wind ; and the sails, together with the rodder, 
must be managed in such a manner, that tbe direction 
of tbe ship may make an acute angle with that of the 



wind ; and tbe ship, making boards on difierent 
will by this means arrive at the intended port. 

The reason of tbe ship's motion in thin case is, that 
the water resists the side more than tbe fore-part, aad 
that in tbe same proportion as her length exceeds 
her breadth. This proportion is so considerable, that 
tbe ship continnally flies off where the reststanee is 
least, and that sometimes with great swifbiest. la this 
way of sailing, however, there is a great limitatioa: far 
if the angle made by the keel with tbe direction of the 
wind be too acute, the ship cannot be kept in 
position ; neither is it possible for a large ship to mkt 
a more acute angle with tbe wind than abo« 6 
points ; though small sloops, it is said, may make aa 
angle of about 5 points with it. In all these cases, 
however, the velocity of tbe ship is greatly retarded ; 
and that not only on account of the obliquity of her na- 
tion, but by reason of what is called her 4 er-tfwy. This 
is occasioned by the yielding of the water on tbe Ice- 
side of tbe ship, by which means the vessri aoquim a 
compound motion, partly in tbe direction of the wind, 
and partly in that which is necessary for attaining the 
desired port. 

It is perhaps impossible to lay down any matbena- 
tical principles on which the lee-way of a ship coaid 
be properly calculated ; only we may see in gencfal 
that it depends on the strength of the wind, the 
roughness of the sea, and the velocity of the ship 
When tbe wind is not very strong, the resiatanoe if 
the water on tbe lee-side bemrs a very great propoctim 
to that of tbe current of air; and tTOrefim it oifl 
yield but very little : however, sopposiag the ship u 
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remain m the same place, it is evident, that the water can then be made for errors in the course which this 
having once begun to yield, will continue to do so for may have occasioned. 

some time, even though no additional force was ap- Errors will arise in the reckoning of a ship, espo- 
plied to it •y but as the wind continually applies the eially when she sails in high latitudes, from the sphe- 
same force as at first, the lee-way of the ship most go rical figure of the earth ^ for as the polar diameter 
on constantly increasing till the resistance of the water of our globe is found to be considerably shorter than 
on the lee-side balances the force applied on the other^ the equatorial one, it thence follows, that the farther 
when it will become uniform, as doth the motion of a we remove from the equator, the longer are the degrees 
ship sailing before the wind. If tbe ship changes her of latitude. Of consequence, if a navigator assigns 
plaM with any degree of velocity, then every time she any certain number of miles for the length of a degree 
moves her own length, a new quantity of water is to of latitude near tbe equator, be must vary that mea- 
be put in motion, which bath not yet received any sure as he approaches towards the poles, otherwise 
momentum, and which of consequence will make a be will imagine that be bath not sailed so far as he 
^yeater resistance than it can do when the ship remains actually hath done. It would therefore be necesstny 
in the same place. In proportion to the swiftness of to have a table containing the length of a degree of 
the ship, then, the lee-way will be tbe less : hut if tbe latitude in every different parallel from the equator 
wind is very strong, the velocity of the ship bears but to either pole ^ as without this a troublesome c^cula- 
a small proportion to that of tne current of air ; and tion must be made at every time the navigator makes 
tbe same effects most follow as though the ship moved a reckoning of his course. Such a table, however, 
slowly, and the wind was gentle > that is, the ship hath not yet appeared ^ neit^r indeed does it seem to 
must make a great deal of Tee-way.— The same thing be an easy matter to make it, on account of the diffi- 
ha^iens when me sea rises high, whether the wind is culty of measuring the length even of one or two de- 
strong <nr not ^ for then tbe whole water of tbe ocean, nees of latitude in different parts of tbe world. Sit 
as far as the swell reaches, has acquired a motion in Isaac Newton first discovered this spheroidal figure of 
a certain direction, and that to a very considerable tbe earth ; and showed, from experiments on pendulums, 
depth. The mountainous waves will not fail to carry that the polar diameter was to the equatorial one as 229. 
the ship very much out of her course •y and this devia- to 230. This pro^rtion, however, hath not been 
cion will certainly be according to their veloci^ and admitted by succeeding calculators. The French ma- 
magnitude. In all cases of a rough sea, therefore, a tlicmaticians, who measured a degree on tbe meridian 
great deal of lee-way is made. — Another circumstance in Lapland, made the proportion between tbe equa- 
also makes a variation in the quantity of the lee- way ; torial and polar diameters to be as 1 to 0.9891. Those 
namely, the lightness or heaviness of the sbip^ it being who measured a degree at Quito in Peru, made the 
evident, that wlien the ship sinks deep in the water, a proportion i to 0.99624, or 266 to 265. M. Bouguer 

roach greater quantity of that clement is to be put in makes tbe proportion to be as 179 to 178 ^ and M. 

motion before she can make any lee-way, than when Buffon, in one j^rt pf his theory of the earth, makes 

she swims on the surface. As therefore it is impossible the equatorial diameter exceed tbe polar one by of 

to calculate all these things with mathematical exact- the whole. According to M. du Ikjour, this propor- 

nees, it is plain that the real course of a ship is exceed- tion is as 321 to 320 ^ and M. de la Place, in his Me- 

ingly difficult to be found, and frequent errors must nsoir upon the Figure of Spheroids, bas deduced tbe 

be made, which can only be corrected by celestial ob- same proportion. From these variations it appears that 

servations. the poiqt is not exactly determined, and consequently 

In many places of the ocean there are cutrenUy or that any corrections which can be made with regard ttf 

places where the water, instead of remaining at rest, the spheroidal figure of tbe earth must be very uncertain^ 

runs with a very considerable velocity for a great way It is of consequence to navigators in a long voyage 

in some particular direction, and which will certainly to take the nearest way to their port \ but this is scarce-' 

carry the ship greatly out of her course. This occa- ly possible to be done. The shortest distance between 
*sions an error of tbe same nature with the lee- way : sny two points on tbe surface of a sphere is measured 

and therefore, whenever a current ris perceived, its by an arch of a great circle intercepted between them j 
viirection and velocity ought to be determined, and tbe ^i>d therefore it is adviseable to direct the ship along a 
proper allowances made. great circle of the earth’s surface. But this is a'matter 

Another source of error in reckoning the course of a bf considerable difficulty, because there are no fixed 

ship proceeds from tbe variation of the compass. marks by which it can be readily known whether the 

Xherc are few parts of the world where the needle ship sails in the direction of a great circle or not. Fov 

points exactly north \ and in those where tbe variation this reason the sailors commonly choose to direct their 

is known, it is subject to very considerable alterations, course by tbe rhumbs, or tbe bearing of the place by 

JBy these means the coarse of the ship is mistaken ; for the compass. These bearings do not point out the 

WkS the sailors have no other standard to direct them shortest distance between places ; because, on a globe, 

^han tbe compass, if the needle, instead of pointing the rhumbs are spirals, and not arches of great circles, 
due north, should point north-east, a prodigious error However, when the places lie directly under the equa- 
wvonld be occasioned during the course of the voyage, tor, or exactly under tbe same meridian, the rhumb then 
and the ship would not come near the port to which coincides with tbe arch of a great circle, and of ^consc* 

she was bound. To avoid errors of this kind, tbe only quence shows tbe nearest way. The sailing on the arch 

method is, to observe tbe sun’s amplitude and azimuth d a great circle is called great circle sailing ; and the 
as frequently as possible, by which the variation of tbe cases of it depend all on the solutioa of problems ia 
:>oii>pass will be perceived, and tbe ^per allowances spherical trigonometry. 
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NAVIGATION. ftadke. 

PRACTICE OP NAVIGATION.. 



BOOK I. 

Conkuntng the 'Farious Methode of SaiHng. 

IMTHO&tlGrrON. 

The, Eti t>f iuvigii^ti«D Spends, vpofi uttoaonucal 
«nd ikisihemattcd princsples* Tlie ^aces of the aim 
gnd fixed atan are deduced firom obaemtion and cat- 
^afation, and anrabged in tables, the aae tif which ia 
ahaoiot^ neoeaaary in reducing ebserv a tions taken at* 
aea, for the purpose of aaoertaining the latitiide and 
hmgitnde of the ship, and die vamtien Of the oom- 
paaa. The problema in the vamna aaDinga are reaelTed 
eidber by trigonometriad calciilatbn, or by tablea or 
nlea formed by the aaaiatanOe of trigonomotiy. 
mathematics, the necessary tables are oonatrncM, and 
ndea inrestiMted for peifiitiiiing the more dtfficflAt. 
psM of nawgadon. For these several bnmchM of 
science, and m hgaridimic taUes, the reader is re- 
fisrred to the respective attides in diis woik. A few 
fddes are given at the end of this adsde ^ hot as the* 
Othor tablee necessary for dm practice cif navigation: 
are to be found in ahnost eveiy treatise on. diat subject, 
it therefore seems mmeoessary to insert them in this . 
place. 

1 

CRAP. L PreRmnarj Prhuc^s* 

8fior« 1; Ids ZofdNsdb atfd \Ltmgtude of a Place* 

Tn sitnation of a plaee on the snrfeoe of the eaith -, 
is estunaied by its distance firom two iaiojrinaf y lines 
iBlersecting eim other aA right angles : The one» of. 
these is eeSod the equator^ and the wier ihajiret me* 
tidkm* The sitoatiea of the eqaater is fixed,, but that 
ef the fii^ meridian is arbitrary, and therefore different; 
netKMisesstiinediffnont first Baeridians. lnBritain,we> 
esteem that to be the first meridian which passap throng 
the royal observi^ry at Greenwich. 

Thee|[mitmr divi&s the earth inta tweagnal paetS|. 
sailed the mrtkem and eouthem heenuphereei and the 
latkiideof a place is its distanoo fiom the e^satoTj rec- 
koned an a meridian in degrees and pmrts of a decree % 
end is either north or sooth, according as it is u the 
northem or southern hemispb^ 

The first sseridian being continued round the ^obct . 
divides it into two e^oal parts, called the eastern and 
weetem kemsnkeeesi and the longitode of a place is 
that portion of tbenquater contaioed between the first 
meridian and the meridian of the given place, and fe 
either east or west-) according as it is in tte eastern .or 
western hemisphere, respectively toAhe first meridian. 

l^OB. I. The latitndea of two placet being given, 
to find the difference of latitade. 

'Bulx. Bobtract the less latitude firom the greater, 
i£ the laritudos be of the same name, hot add them if 

•' * * 



ef contrary) endthettmabderer smn willhethshf* 

fereoee of fetitiide. 

Eaampie u Required the diflermoe ef liritirie be* 
tween the liteid, in latitude 4jj^ gf N. end Caps 8t. 
Vincent^ in h^tude ^ Nf 
Latitude of the Lirara 49* 59 ^* 

La titw fc k of Cape 8t Viueeut? ^ tN* 



iKfletunoe oflaititiide la jyrsTyssuka 

Ea* ft. What ia the d M oiuB ce ef latitade hrtuws 
Fonohel, b Istitude end Ihe Cape of Gisi. 

Hope, hi latitude 54^ of 

Letitade of Funchal SS'N. 

Let. of Cape' of Good Hqpe 34 39 8. 



Bifferem^e of latitude 6f ys^payouki. 

Pftt)B. IL Orven/die latkode of one pfees, and tk 
difference, of latitude between it unAeiMther jisee, Is 
find the Isthnde of that ^oe. 

ItcrLft. If Ae..gfven mtitade and the dSettnee 4 
latitade be of the same uame, j4d tbm^ hot if sf 
ferent names, subtract them, and tbft sain or iv i nsis d rr 
win be the latitude required of the same name wife (hi 
greater. 

1. A** ship from latitode taM die 

north 560 miles— Beqoiied die latitade come tef 
Imritude sailed fixim • . - - 39* ssM. 

Diffe^ce odaritode 560^ * - rrp toN. 

Latitude come to • • • - 48 4sN. 

Ex* 2. A flhip from latitode y® 19^ N. saiM 
m 3 es sooth— Beqnired the ladtnoe come tof 

Latitude, sailed from - - - * 7* ^9^ 

Difference of latitude - =s 14 14S. 

Latitude come to . • . • - d 

Frcb. m. The longitudes of pi e ces beng p 
vei^io find their diftTenoe of hmghnde. 

Boxx. If the longHodes of the given phem mtd' 
the same name, sobtrast the less ftSm the greater, e^ 
dm. remander is the tfiffereuce of longiMe : M if 
the longitudes are of contrary n am ca, dieii soseisfee 
difference of lonj^ode. If tfiis exw d s i8o^ wk 
tract it from 36cTi and theriemainder ia the UKumm 
of longitude. 

Ex. 1. Boqmred die difference of fengitsde betuem 
Edinboigh and New Toik, their lengitndes being 
14' W. and 7^ 10^ W. respectively? 

Longitude of New York - - 74 * 

Longitude of Edinburgh - - 3 < 4 ^* 

Difference of longitude. - - 7 ® 3 ^ 

Ex* 2. What is the dHhrence of Isnstlnde b etu^ 
Mtakelyne^s Isles in longhude ifiy® yyf 1 &. end OfiA 
in longitude 35®* 5' W ? 

hmg^ 
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ids liongitad^-of Maakelyne^s Isles 
Lonffitude of Oliode 

ode. 



NAVIGATION. 

i 6 *f S 9 ^ ^ Time of new moon per Nant Aim. 
35 5 Longitude of Salonique in time 



«53 

9 * 3 ^* Tides, 

o I 33E.W— V— ^ 



203 4 

Sttbtractfrom ... 360 o 

Sifierenee of longitude • • 156 56 

Prob. IV. Given the longkude of a place, and the 
difference of longitude between it and another place, to 
find the lonntude of that place. 

Rule. If the given longitude and the difference of 
longitude be of a contrarj name, eubtract tbe less from 
the greater, and tbe remainder is the longitude requi- 
red of the same name widi the mater quantity ; but 
if they are of the same name, add them, and the sum 
ia the longitude sought, of the same name with that 
given. If this sum exceeds 1 80% subtract it from 360^, 
the remainder is the required longitude of a contrary 
name to that given. 

£x, 1. A ship firom longitude 9^ 34' £.saHed wester- 
ly till the difference of langitude was 23^ 18'.— Re- 
paired tbe longitude come to ? 

Longitude sailed from . « ^4' 

JKfterence of longitude - « 23 18 W. 

Longitude come to « - • 13 24 W. 

JSc* 2. Tbe longitude sailed from is 25^ ^ W. aod 
difference ef longitude 18^ W.<-«-Required tbe lon- 

E 'tode come to ? 

ODgitude left - - 25® 9'W, 

Difference of longitude - - 18 46 W*. 



Longitude in - • - 43 55 W. 

Sect. II. Of the Tktes, 

The theory of the tides has been explained under 
the article Astronomy, and will again be farther il- 
lustrated under that of Tides. In this place, therefore, , 
it remains only to explain tbe method, of cal^ating^ 
time of high water at a given place. 

Am the tides depend, upon the joint actions of the win 
and moon, and therefore upon the distance of these ob- 
jects from the earth and mm each other ;.<and as, in 
the method generally employed to find tbe time of high ^ 
waster, whewer by the mean time of new moon, or hy 
the epimts, or tables deduced. therefinMB, the moonis 
supposed to be the sole agent, and to have an unHolm 
motkm in the penphMj of a circle, whose centre is that 
of the earth ^ it is hence obvious that method cannot be 
accurate, and by observation the error is sometimes 
femnd to exceed two boars. That method is theiefon 
rejected, and. another given, in which the error win 
seldom exceed a few minntoi, unless t!he tides are g|^t- 
fy influenced hy the winds. 

Pros# I. To reduce the times-of the moonis phases 
as given in tbe Nautical Almanaoto the meadian of a 
known place. 

Rqle. To the time of the propo^ phase, as given 
xn the Nautical Almanac, apply the longitude of the 
place in time, hy addition or subtraction, according as 
it is east or west, andit will give the time of the^ase 
at the given place. 

I. R^uired the tktie ofamwijaoaaat Saleniqiie- 
in May 1793.? 

3 



Time of new moon required, in May 9 17 4 

Etc, 2. What is the time of the last qcnrtwr of the 
moon at Resolution bay in October 1 793 f 
Time of last quarter per Naut. Aim. 26^ 5^ 47^ 
Longitude in time - -09 17W. 

Time at Resolution hay of last qaar* ■ — 

ter, October - - - 25 20 30, or, 

26th day at 8^ 30^ A. M. 



Prob. II. To find tbe time of high water at a known 
place. 

Rule. In the Nautical Almanac seek in the ^ven 
month, or in that immediately preceding or following 
it, for the time of that phase which happens nearest 
to.t^ given day : reduce the tine cf this ^mse to tbe 
meridiw of tbe given place Iw Prob. I. a^ take the 
difference between tbe reduced time and the noon of 
thegiven day. 

find the equation answering to tfus diffmenoe in 
Table VIL which ap|dled to the time of high water 
on the day of new or full moon at the given place, ao- 
cordiag as the table directs, will give 3 te approximate 
time of high water in tbe afternoon. 

Now, ^e the interval between the redaoed time of. 
the p h ase and the. approximate time of high waler^ 
find the corres|onding.>oqiiatioB, which a]^lM as be- 
fore to the syxigy time of high water, will give tbe 
time of the uternoon high water- 
If the time of the moEDiog high water is required,' 
increase the last interval by >12 hours, if the given day 
falls before tbe phase, or diminish it by 12 bouxB 
when after that phase ; and tha eqnalkm to this tiira, 
applied to the syzigy time, gives the monung . dms of 
hi^ water. 

^ Ex, I- Required the morning and aftenioon times of 
hmh water at Leith, iith December 1792 ? 

Neai^ phase to iithD^w^ 9*^20^25^ 

Luogitnde^of l^kh in time - -<.*0 o 13 

Time at Leith of 1st quarter.. - 9 20 ifi 

Given day ^ - - - - 11 o o 

Diflbrenee - - - • < 3 44 

Time H. W.atLeitli-pieronjiyE.* 0 2 20 
Equat. from Tab. to 3^ 44' - 4^ 6 32 

Approxim^ time of high water 1 x 8 52 
Reduced time of. X St quarter - 9 20 x6 

Interval - - - - x 12 36 

Time of high water at Leith on syz*' 2 20 

Equat. from the Tab. to Z2^ 3^ 7 o 

Time of high water at Leith 9 2oP*M. 

Time of Jl. W. at Leith at full & change 2 20 

Equat. to id X2h 36^^X2hsid oh 3(y 6 22 



HiA water at Leith, Dec, x xth, at S 42A.M. 

The time of high water found by the common me- 
thod is about an honr and a half sooner. 

Ex, 2- Required the time of high water at Funchal, 
15th November 1793 i 

Tbe. 
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The nearest phase to i jth November is that of full 

i*jd 8h 46' 



Longitode of Funchal in time, 



8W, 



Time of full moon at Funchal, - 17 7 38 

Given day, November - • 1500 

Difference, - - - - 2 7 38 

Time of high water at Funchal at full 

and change, - - - - 0124 

Equation from the Table to 2d 7b 38^ 

before full moon, - • — o 1 35 



Approx, time of high water, Novi 15 10 29 

Reduced time of full moon, - ^ 7 7 3^ 



Interval, - • - - 1119 

Time of high water at full and change, J2 4 

Equation to id iih before full moon, o 56 



Time of high water, - - - 11 8P.M. 

Equation to id iih X2h=:id 23b is ih ij', and 
X2b 4'— ih iy=ioh 49'=time of high water in the 
forenoon. 

Ex, 3. Required the time of high water at Duskey 
Bay, 24th October 1793? 

The nearest phase to the 24th October is the last quar- 
ter - - - - - 26d 5b 47^ 

Longitude of Duskey Bay in time, «|-o 1 1 5 £. 

Reduced time of first quarter of moon 26 16 52 
Given day - - - - 24 o o 



Difference, - - - - 2 16 52 

Time of high water at full and change, 10 57 
Equation to 2d i6h 52' before last 

quarter, - - - - -f* ^ 5^ 

Approximate time of high water, i 49 

Change of equation to app. time ih 49^ 3 

Time of high water in the afternoon, 1 52 

Change of equation to 1 2 hours, - 20 



Time of high water in the morning, 1 32 

Sect. III. Of meawring a Shipps Run in a given Time. 

The method commonlpr used at sea to find the dis- 
tance sailed in a given time, is by means of a log-line 
and half-minute glass. A description of these is given 
under the articles Log and Log-line \ which see. 

It has been already observed, that the interval be- 
tween each knot on the line ought to be 50 feet, in or- 
der to adapt it to a glass that runs 30 seconds. But 
although the line and glass be at any time perfectly ad- 
justed to each other, yet as the line shrinks after being 
wet, and as the weather has a considerable effect upon 
the glass, it will therefore be necessary to examine them 
from time to time \ and the distance given by them 
must be corrected accordingly. The distance sailed 
may, therefore, be affected by an error in the glass, or 
in the line, or in both. The true distance may, how- 
ever, be found as follows. 

Prob. I. The distance sailed by the log, and the se- 
I 



A T I O N. Practicfc 

conds run by the ^ass, being given, to the trasdi-syp*,]!,^ 
stance, the line bmng supposed right. 

Rule.— M ultiply the distance given bythelogliy 
30, and divide the product by the seconds ran by the 
glass, the quotient will be the true distance. 

Ex. I. The hourly rate of sailing by the log b nlw 
knots, and the glass is found to run out in 35 seconds. 
Required the true rate of sailing ? 

9 

30 

35)27o(7.7=true rate of sailing. 

Ex. 2. The ^stance sailed by the log is 73 miles, 
and the glass runs out in 26 seconds. Sought the tne 
' distanceT 

73 

30 

26)2190(84.2 the true distance. 

Prob. II. Given the distance sailed by the log, tod 
the measured interval between two adjacent knots on 
the line \ to find the true distance, the glass Tonniog 
exactly 30 seconds. 

Rule. Multiply twice the distance, sailed by tbe 
measured length of a knot, point off two figures to tbt 
right, and the remainder will be the true distance. 

Ex. I. The hourly rate of sailing by tbe log bfiw 
knots, and tbe interval between knot and knot met* 
sures 53 feet. Required the true rate of sailing ? 

Measured interval rr 53 

Twice hourly rate ss 10 

True rate of sailing : 

Ex. 2. The distance sailed is 6. 
which measures 42 feet to a knot, 
distance ? 

Twice given distance, 

Measured interval, 



True distance, 

Prob. III. Given the length of a knot, tbe nomber 
of seconds run by the glass in half a minute, and the 
distance sailed by tbe log : to find the true distance. 

Rule. Multiply the distance sailed by tbe hy 
six times the measured length of a knot, and divide tb^ 
product by the seconds run by the glass *, tbe quotient 
pointing off one figure to the right, will be tbe true 
stance. 

Ex, The distance sailed hj tbe log is 159 alks, 
the* measured length of a knot is 42 feet, and the gUs> 
runs 33 seconds in half a minute. Required tbe Cicc 
distance ? 

Distance by the log, 159 

Six times length of a knotsqax 6=252 



3*8 




Seconds nm by tbe glass = 33)40068(1214= 

true distance. 

Chat* 



( xniks, by a log 4 ine 
Required tbe tm 




53 - 7 ^ 



\ 
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Cuir. n. Flane Sailing, 

Plans sailwg Is the art of navirating a ship upon 
{Minciples deduced from the notion of the earth’s being 
an extended plane. On this supposition the meridians 
are esteemed as parallel right lines. The parallels of 
latitude are at right angles to the meridians ^ the lengths 
of the degrees on the meridians, equator, and parallels 
of latitude, are everywhere equal j and the degrees of 
longitude are reckoned on the parallels of latitude as 
well as on the equator.— In this sailing four things are 
principally concerned, namely, the course^ ddftance^ 
diffninct of latitude^ and departure. 

The course is the angle contained between the meri« 
dian and the line described by the ship, and is usually 
expressed in points of the compass. 

The distance is the number of miles a ship has sailed 
on a direct course in a given time. 

The di^rence of latitude is the portion of a meri-i 
dian contained between the parallels of latitude sailed 
from and come to j and is reckoned either north or 
south, according as the course is in the northern or 
southern hemisphere. 

The departure is the distance of the ship from the 
meridian of the place she left, reckoned on a parallel 
of latitude. In this sailing, the departure and differ* 
ence of longitude are esteemed equal. 

^ In order to illustrate the above, let A (fig. i.) re. 
present the position of any given place, and AB the 
meridian passing through that place \ also let AC re- 
present the line described by a ship, and C the point 
arrived at. From C draw CB perpendicular to AB. 
Now in the triangle ABC, the angle BAC represents 
the course, the side AC the distance, AB the differ- 
ence of latitude, and BC the departure. 

In constructing a figure relating to a ship’s course, 
let the upper part of what the figure is to be drawn on 
represent the norths then the lower part will be souths 
the right-hand side east^ and the left-hand side west. 

A north and south line is to be drawn to represent 
the meridian of the place from which the ship sailed j 
and the up^r or lower part of thid line, according as 
the course is sontberly or northerly, is to be marked as 
the position df that place. From this point as a 
centre, with the chord of 6o®, an arch is to be describ- 
ed from the meridian towards the right or left, ac- 
cording as the course is easterly or westerly j and the 
course, taken from the line of chords if given in de- 
gree, but from the Kne of rhumbs if expressed in 
pointo of the compass, is to be laid upon this arch, be- 
ginning at the meridian. A line drawn through this 
point and that sailed from, will represent the distance, 
which if given most be laid thereon, beginning at the 
point sailed from. A line is to be drawn from the ex- 
tremity of the distance perpendicular to the meridian j 
and hence the difference of latitude and departure will 
be obtained. 

If the difference of latitude Is given, it is to be laid 
upon the meridian, beginning at the point representing 



<^55 

the place the ship left j and a line drawn from the cx- punc 
tremity of the difference of latitude perpendicular to Sailio^r. 
the meridian, till it meets the distance produced, will ‘ ^ 
limit the figure. 

If the departure is given, it is to be laid off* on a pa- 
rallel, and a Hue drawn tbrongh its extremity will H- 
mit the distance. When either the distance and differ- 
ence of latitude, distance and departure, or difference 
of latitude and departure, are given, the measure of 
each is to be taken from a scale of equal parts, and laid 
off* on its respective Hne, and the extremities connect- 
ed. Hence the figure will be formed. 

Pros. I. Given the course and distance, to find the 
difference of latitude and departure. 

Example. A ship from St Helena, in latitude 15® 

55' S. sailed S. W. by S. ij;8 miles. Bequired the la- 
titude come to, and departure. 

Construction. 

Draw the meridian AB (fig. 2.), and with the 
chord of 60® describe the arch m n, and make it equal 
to the rhumb of 3 points, and through n draw AC 
equal to 158 niiles ^ from C, drew Cfi perpendicular 
to AB j then AB applied to the scale firom which AC 
was taken, will be found to measure I2i.d and BC 
87.8. ^ 



By Calculation. 

To find the difference of latitude. 

As radius • - - lo.oocoo 

is to the cosine of the course 3 points 9*919^5 
so is the distance - 158 - 2.19866 

to the difference of latitude 131.4 

To find the departure. 

As radius - - 

is to the sine of the course 3 points 
so is the dbtance - 150 

to the departure - 87.8 - * *94340 

By Inspection. 

In the traverse table, the difference of latitude an- 
swering to the course 3 points, and distance 158 miles, 
in a di^Qce column is 131^, and departure hy.B* 

By Gunter*s Scale. 

The extent from 8 points to 5 points, the comple- 
ment of the course on the line of sine rhumbs (marked 
SR.) will reach from the distance 158 to 131.4, the 
difference of latitude on the line of numbers^ and 
the extent from^S points to 3 points on sine rhumbs, 
will reach from 158 to 87.8, the departure on num- 
bers (a). 

latitude St Helena = ^5^55^ S. 

Difference of latitude - 2 11 8. 

Latitude come to - 18 6 S. 

Pros. II. Given the course and difference of lati- 
tude, to find the distance and departure. 

Example. 



2.11851 



10.00000 

9-74474 

2.19866 



NAVIGATION. 



- of resolving the varions problems in navigation, by tbe slMine sunter the reader 1 

ferred to Dr Mackay’s Treatise on tbe Description and Use of Instrument. ® ' 
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Exrnnpk. A fbt^ 6 m 8t GMrge\ m latite^e 5^ 
4y aortl^ tailed SE^S: tad tbe ktitade bf ohia*ra^ 

I 35^ •f N. Begnifed die dittaacr nm, and de- 
parture ? 

Latftn d e 8i Geor«e*t 38* 4 c' N 

Larifdc COM to 35 7 ^ 

Pifcf eoc e of latitode 3 38=2i8mi)e8. 

jBp Com$^nt€tiM. 

Dnm tbe partion of the mmdian AB (fig. 3.) 
egoal Co 218 m. : from tbe oeotre A trkli tfie dwrd of 
60® detcribe tbe arcb m 0, wbkb make equal to tbe 
■ f b aa i b of 3^ pointa : Aro^ A n draw ^ fine AC, 
and from B draw BC perpendteidar to AB, and let 
ft be prodaoed till it amett AC in C. Then tbe di- 
ftaaee AC beiBo a pfdie d Co tbe tcale, wiH * 

282 m. and the dkpMtare BC 179 ai 3 et» 

'Sy^C^ilewitUilMim 
To find tbe disCmace. 



IMOOOO 

laiiiSi 

2.33846 

2.45027 

10.00000 

9-91417 

8.33846 



PMkt 



it to tbo tecaat of tbe coano 3^ points 
to it tbe difference of latitade - 218m. 

to tbe dittance - - 282 

To find tbe d epartur e. 
Atradiot - - 

it to the taaoent of tbe coarse 3^ poiatt - 
Bo it tbo difeenco of latitade ai8 




- a- 3 ^ 




la Its 



to tbe distadce 

TV> find Che 
^ tbe tiagent of tbe 
it to ladint 
to it tbe depaitare 

to Ae dflmnee of latitade 228.3 

Bjr Imspectiom. 

Fiad tbe depaitare 192 m. 
abooe tbe giren coarse 5 _ 
tbe dwtaare 231 miles, a^ 
in their le^ectioe mlomat. 

By GmnUf^s Scale. 

Tbe extent from 5 points to 8 poiacs on tbe fioe 
aiae rfanmba, beag laid fima tbe defa itaia 19a m 
aomben, will lea^ to tbe ditlancf 231 on tbe mm 
line ; and tbo extent from 5 poin t s to 4 ptiali m 
tbe line of tangent rbombt, reacb hmm tbe A- 
partnie 192, to tbe dWerenca of latitndr 1283 m 
aombeis. 

Intitode of Palma ... aS^j^N 

Diffimaee of latitude • - - 2 o N 



SOfitl^ 



tboKliii 



to tbo dopartore - 1784^ - 2.25253 

By Lupectum. 

Iind tbe givoir difference of latitude 218 m. In a la- 
titode^ colomn, under tbe course of 3^ points ^ opposite 
to which, in a distaace coionm, is 202 mil^ •, a de- 
paitore ^Uttm is 178.5 Hd. tbe distance and departure 
-required. 

By GwUerU Scale. 

Esiesd thrcooMM firom 4} pontts, tbe oompleaieDt 
of tbo cooroo, to 8 points on sine rhambs, that extent 
will ro a ch from tbe diffnrcaoe of latitude 218 miles, to 
tbe distance 282 miles in numbers^ and tbe extent from 
-4 points to tbe course points on tbe line of tax^ent 
rhumbs (marked T. R!) wDl roach from 218 miles to 
178.9, tk departure on numbers. 

PxoB. in. Given course and departure, to find the 
distance and difference of latitude ? 

Esamp U . A ship from Palma, in latitude 28® 37^ N. 
sailed NW. by W. and made Z02 miles of departure ; 
Requited die distance run, and latitude come to ? 

By Omitmction. 

Make the departure BC (fig. 4.) equal to 192 miles, 
-draw BA petpeodicodar to and film tbe oentse C, 
with the chord of 60®, desoribo tbo arch m which 
make equal to the rhumb of 3 points, the complement 
of the course } draw a line through C n, which produce 
tin it meets BA in A: then me distance AC being 
mosMored, will be equal to 231 m. end the difformioe m 
latitude AB will be 128.3 nules. 



Latitode come to • • • 30 45 N 

PxoB. IV. Given the distance and diffriuncs of is- 
titnde, to find tbe course and depaitare. 

Example. A ship from a place in latitude 43® ijf N. 
sails between the north and east 285 miles ^ and is thro 
by obsorvatiaD {bund to be in lat i fa ^ 46® yjf N : Re- 
quired the ooone and departure ? 

Latitude sailed from - - 43® 1 3' N 

Latitude by observation • ^ 31 N 

Difierence of latitude • 3 i8^ 198 m 3 si. 

By Constrvctum. 

Draw the portion of the meridian AB (fig. 5.)<qael 
to 198 miles from B draw BC perpendicnhir to AB ; 
then take the distance 285 miles fiiom the scale, mi 
with one foot of the compass in A describe an aich io^ 
terseotiag BC in C, and join AC. With the cbsnd if 
60® desoribe the ai^ m n, tbe poitioo of which, coe- 
taxned between tbe dlstanee and diSarenoe of ktkuA, 
applied to the line of chorda, will measure 46®, dw 
course ^ and tbe departure BC heii^ measured m tk 
lino of equal parts, will be found equal to 205 m i k s- 

By Calculation. 

To find the course. 



As the distance 


285 - 


2-45484 


is to the difference of latitade 


198 


2.29660 


so is tbe radios 


- 


10.00000 


to tbe eoahxe of the courso • 


46*0' - 


9.84^ 
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^ As radius 
is to the sine of the course 
80 Is the distance 



NAVIGATION. 

To find the departure. 

^ - 1 0.00000 
46*0' - 9-85693 

285 - 2.45484 



to the departure 



265 



2-3 ”77 



;By Inspection. 

Find the given distance in thel:ihle in its proper co- 
lumn 5 and if the difference of latitude answering there- 
to is the same aa^tbat given, namely, 198, then the de- 
parture will he fbund in its proper column, and the 
coarse at the top or bottom of the page, according as 
the difference of latitude is found in a column marked 
iat. at top or bottom. If the difference of latitude thus 
found does not agree with that given, turn over till the 
nearest thereto is found to answer to the given distance. 
ThU is in the page marked 46 degrees at the bottom, 
which is the course, and the corresponding departure is 
^05 miles. 

By (runter*s Scale, 

The extent from the distance 285 to the difference of 
latitude 198 on numbers, will reach from 90^ to 44°, 
the comnlement 6f the course on sines •y and the extent 
from 90” to the course 46* on the line of sines being 
laid from the distance 205, will reach to the departure 
^05 on the line of numbers. 

Prob. V. Given the distance and departure, to find 
the course and difference. of latitude. 

Example, A ship from Fort-Royal in the island of 
Orenada, in latitude 12^ 9^ N, sailed 260 miles be- 
tween the south and west, and made 190 miles of de- 
parture.: Beituired the coarse and latitude come to ? 

By Honstmction, 

T>raw BC (fig. 6.) perpendicular to AB, and equal 
to the givcii departure 190 miles 5 then from the centre 
C, with the distance 260 miles, sweep an arch inter- 
secting AB in A, and join AC. Now describe an 
arch from the centre A with the chord of 60^, and the 
portion m a of this arch, contained between the dis- 
tance and difference of latitude, measured on the line 
of chords, will be ^7^ the course \ and the difference 
of latitude AB applied to the scale of equal parts, mek- 
sures 1774* miles. 

By Calculation. 

To find the course. 

As the distance - 260 - 2-4^497 

is to the departure - 190 - 2.27875 

so is radius - . - - lo.ooooo 



to the sine of the coarse 46^ 5/ 

To find the difference of latitude. 

As radius 

is to the cosine of the course 46^ 57^ 

so is the distance - 260 



9.86378 

z 0.00000 
9.83419 
MM97 



CO the difference of latitude 177*5 - 2.24916 

By Inspection, 

Seek in the traverse table until Che nearest to the gi- 
<ven departure is found in the same line with the given 
«Jistance 260. This is found to be in the page marked 
at the bottom, which is the course 5 and the corre- 
ponding difference of latitude is 177.3. 

VoL. XIV. Part II. t 



657 

By Gunfer^s Scale. Plunc 

The extent of the compass, from the distance 260 to Sw!in;r. 
the departuro 190 on the line of numbers, will reach » 
from 90° to 47*, the course on the line of sines: and 
the extent from 90® to 43®, the complement of the 
course 00 sines, will reach from the distance 260 to the 
difference of latitude 1774 on the line of numbers. 

Latitude Fort Royal - - 1 2® 9' N 

Difference of latitude - 177 - =2 57 S 

Latitude in - - - 9 12 N 

PilaB VL Given difference of latitude and depar- 
ture, sought course and distance. 

Example, A ship from a port in latitude 7® 56' S, 
sailed between the south and east, till her depiurture is 
132 miles 3 and is then by observation found to be in 
latittide 1 2® 3^ S. Required the course and distance ? 

Latitude sailed from - 7® 56' S. 

Latitude in by obaervation 12 36. 

Difference of latitude - 4 7=247. 

By Constmclkn, 

Draw the portion of the meridian AB (fig. 7.) equal Fig 7. 
to the difference of latitude 247 miles 5 from B draw 
BC perpendicular to AB, and equal to the given de- 
parture 132 miles, and join AC ; then with the chord 
of 60® describe an arch from the centre A 5 and the 
poition m fi of this arch being applied to the line of 
chords, will measure about 28® 5 and the distance AC, 
measured on the line of equal parts, will be 280 miles. 

By Calculation. 

To find the course. 

As the difference of latitude 
Is to the departure 
so is radius 



to the tangent of the course 

To find the dis 

As radius 

is to the secant of the coarse 
80 Is the difference of latitude 



- 


247 


2-39^7^ 




132 


2.12057 




- 


10.00000 


IDCC. 


28* 7' 


9.72787 




10.00000 


28® y 


10.05454 


*47 


- 


2.39270 


280 


- 


2.44724 



to the distance 

By Inspection, 

Seek in the table till the given difference of latitude 
and departure, .or the nearest thereto, are found toge- 
ther in their respective columns, which will be under 
28®, the required course ^ and the distance answering 
thereto is ato miles. 

By Gunter^s Scale, 

The extent from the given difference of latitude 247 
to the departure 132 on the line of numbers, will reach 
from 4|® to 28®, the course on the line of tangents 5 
and the extent from 62®, the complement of the course, 
to 90® on sines, will reach from the difference of lati- 
tude 247, to the distance 280 on numbers. 

Chap. III. Of Traverse Sailing, 

If a ship sail upon two or more courses in a given 
time, the irregular track she describes is called a tra- 
verse ; and to resolve a trqverse, is the method of redu- 
cing these several courses, and the distances run, in- 
4 O to 
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Tuivcne to a course aitd (Ustanoe. The method chiefly used 
Siailiaf;. for this purpose at sea is by inspection, which shall 
' tlicrcfare be principally adhered to j and is as follows. 

Make a table of a breadth and depth sufficient to 
contain the several courses, &c« Tliis table is to bo 
divided into six columns : the courses are to be put in 
the first, and the cor|:c8ponding distances in the second 
ooluinn \ the third and fourth columns are to contain 
the diflerenccs of latitude, and the two last the depar- 
tures. 

Now, the several courses and their coiTesponding 
distances being properly arranged in the tp.ble, find 
the diflerence of latitude and departure answering to 
each in the traverse table ; remembering that the dif- 
ference of latitude is to be put in a north or south co- 
kimn, according as the coame is in the northern or 
southern hemisphere ; and that the departure is to be 
put in an east column if tlie course is easterly, but in a 
west column if the course is westerly ; Observing also, 
that the depaitUTO is less than the difference of latitude 
when the come is less thau 4 points or 45^ *, otherwise 
greater. 

Add op the columns of northing, southing, easting, 
and westing, and set down the sum of each at its bot- 
tom •f then the difference between the sums of the north 
and south columns will be the difference of latitude 
made good, of the same name with the greater \ and 
the. dilTcrence between the sums of the east and west 
columns, is the departure made good, of the same name 
with the greater sum. 

Now,, seek in the traverse table, till adififermce of 
latitude and departure axe found to agree as nearly ns 
possible with those above ^ then the distance will be 
found on the same line, and the course at the top or 
bottom of the page, according as the difference of lati- 
tude is greater or less than the departure. 

in order to resolve a traverse by construction, de- 
wribe a circle with the chord of 60®, in which draw 
two diameters at right angles to each other, at whose 
extremities are to be marked the initials of the cardinal 
points, north being uppermost. 

Lajr off each course on the circumference, reckoned 
from its proper meridian 5 and from the centre to each 
point draw lines, which arc to be marked with the pro- 
per number of the Course. 

On the first radius lay off the first distance from the 
centre } and througli its extremity, and* parallel to the 
second radius, draw the second distance of its proper 
Jength y through the extremity of the second distance, 
aud parallel to the third radius, draw the third distance 
of its proper length } and thus proceed utitil all the di- 
stances are drawn v 

A line drawn from tho extremity of the last distance 
Co the centre of the circle will repi*esent; the distance 
made good : and, a line drawn from the same point per-^ 
pendiculari to the meridian, produced, if necessary, will 
represent the depadure ^ and the portiou. of the meri- 
dian intercepted between the centre and departure, will 
be the difference of latitude made good. 

Examples. 

I; A ship iroiivFval,.inJat..38? 32' N, sailed as fol- 
lows : ESE 163 miles, SW 4 W no miles, SE 4 S 
i 3 o miles, and N by £ 68 miles. Required the lati- 
tliflc. enme to, the course, and distaupc ip9de good ,.^^ 



By Inspeetioftm 



Coarse. 


IXsL 


Diff. of Latitude. 


Oepoxtiire. | 


N 


S 


£ 


W 


ESE 


163 




62.4 


150.6 


— 


SW4W 


ITO 




69.8 


— 


00 

b 


8E4S ■ 


180 


— 


144.5 


107.2 




N&E 


68 


66.7 


— 


>3-3 


— 






66.7 


176.7 


’171.1 


8j.o 








66.7 


85.0 




S4rfE 


98t| 


210.0 


186.1 





Latitude led 
Difference of latitude 

Latitude come to 



38® 3^'N, 
3 21 S. 



Ji- 



ll N. 



Pnetice 

Ttnoa 



By Construction^ 

'\^'ilh the cliord of 60° describe the circle NE, STV 
(fig. 8.), the centre of which npresenU the place thel^L 
ship sailed from : draw two diameters N8, E\V at right 
angles to each other \ the one representing the neri* 
dian, and the other the parallel of latitude of the place 
sailed from. Take each course from the line of rhamba, 

Jay it off on the circumference fi'om its proper meri- 
dian, and number it in order 1, 2, 3, 4. Upon tlie 
first rhumb €i, lay off the first distance 163 miles fran 
C to A } through it draw the second distance AB pa- 
rallel to Cl, and equal to 1 lo miles \ through B driir 
BD equal to 180 miles, and parallel to C3 \ and dnir 
D£ parallel to C4, and equal to 68 miles. Now CE 
being joined, will represent the distance made good} 
which applied to the scale will measnre 281 milw. 
llie arch S w, which represents the coumc, being mea- 
sured on the line of clmrds, will be found equal 1041!*. 
From £ draw £F perpendicular to CS prodaoed; 
then CF will be the difference of latitude, and F£ the 
departure made good^ which applied to the scale will be 
found to measure 210 and 186 miles respectivelj. 

As the method by. construction is scarcely ever piac* 
tised at sea, it, therefore, seems unnecessary to ^plyit 
to the solution of the following examples* 

il. A ship fi:om latitude 1^ 38' S. sailed as uadcr. 
Required her present latitude, course, and distance 
made good t 



Coarse. 


DiiL 


.Did' ot JL'itiiudt. 


LcpatlOK 1 


■ N 


s 


E 


\v 


NWAN 


43 


35-8 


_ 


— 


23-9 


WNW 


78 


19.9! 


— 


— 


7X1 


SE^E 








46.6 




WSWfW 


. 62 


— 


18.0 


— 


. 59-3 




H 


84.1 


. — 


12.J 








1498, 

49.1 


, 49 *» 


J 9.1 


» 5 i -3 

J 9 -* 


N 44 «W 


»39 


100.7= 






96.2 


1 Latitude left 


- 


1 3,88. 





Latitude come tq < 



iN. 



nr. 
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Iir, TesterJUy at lidon Wfc \vcre in lathude 13® 12' 
^”g- ^ N> And since then have nm as fullonrs: SSE 36 miles, 
S 12 miles, NW^- W 28 miles, VV 30 miles, SW 42 
miles, ^V ^N 39 miles, and N 20 mites. Required our 
present latitude, departure,^ and direct course aud di- 
stance ? 



Cottnes. 


Dist. 


Diff. of Latitude. 


Departure. 


N 


8 


E 


w 


SSE 


36 


— 


33-3 


3-8 




s 


11 




12.0 


... 


... 


N^ViW 


28 


17.& 


— 




21.6 


VV 


30 




... 


— 


30.0 


SW 


42 


— 


29.7 


— 


29.7 


WAN 


39 


7.6 




— 


38.2 


N 


io 


20.b 


~ ' 


— * 








45-4 


75-0 


13.8 


II9.5 








45-4 




13.8 


S 74* W 


no 




2 i 9 . 6 z 


o^ao' 


103.7 


Yesterday’s 


latitude 


13 I2N 


1 Present latitude 


- 12 42N 



IV. The course per compass from Greigsness (d) to 
the May is SW^ S, distance 58 miles j from the May 
to the Staples S^E ^ K, 44 miles and from the Sta- 
ples to FlamborOiigh Head S^£, 110 miles. Acquired 
the coune per compass^ and distance from Greigsness 
to Flambdrough Head ? 



Cottfscf. 


Dist 


Diff. of Latitude. 


Departure. 


N 


s 


E 


\V 


SWJS 


58 




43-0 


•i^ 


38.9 


SAE^E 


44 


— 


41.4 


14.8 




SAE 


110 




K57.9 


2J-J 










192.3 


3 <S -3 


38-9 












36-3 












1.6 


Hence the course per compass is nearly 


1 81® W, and distance 19 2-5- miles. 


1 



Chap. IV. Of Parallel Sailing. 

figure of tlie earth is spherical, and the iheri* 
ciians gradually approach each other, and meet at the 
poles. The difference of longitude between any two 
l>iaLces is the angle at the pole contained between tbe 
ineridisns of those places \ or k is the ardh of the 
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equator intercepted btttveen the hieridmHS of the given Paral!i! 
places j and the meridian distance between tVvo places Sailin-. 
in the skmc parallel, is the arch thereof contaiiicd 
lietween their meridians. It hehce follows, tliat the 
meridian distance, answering to tbe same diffcTCUcc of 
longitude, will be variable with the latitude of the 
parallel upon which it is reckoned \ and tbe same 
difference of longitude will not answer to a given 
meridian distance when i*eckoned upon different pa- 
rallels. >r , 

Parallel sailing. is, therefore, the method of hndiug 
the distance between two places lying in the same pa- 
rtllel whose longitudes are knbwn \ or, to find the dif- 
ference of longitude anstvering lo a givert distance, ruA 
in an east or west direction. This sailing is particular- 
ly useful in making loW or smnll islands. 

In order to illustrate the principles of parallel sail- 
ing, let CABP (fig. 0.) represent A section of bne’^’j P 
fourth part of the earth, the arch ,AfiP being part 
of a meridian ; CA the equatorial, and CP the polar 
semi-axis. Alsb let B be the situation of any giveA 
place on tbe earth } and join BC, tvhich will he equal 
to CA or CP (c). The arch AB, of andc ACB, is 
the measure of the latitude of tbe plaoe B \ And the 
arch BP, or angle BCP, is that of its cuiiiplcmenl. 

If BD be drawn ffom B perpendicular to CP, it will 
represent the cosine of latitude to the radius BC ol 
CA. 

- Now since circles and similar portions of cirdco aVe 
in the direct ratio of their radii ^ therefore. 

As radius 

Is to the cosine of latitude ^ 

So is any given portion of the '(Tquator 
To a similar portion of the given parallel. 

But the difference of longitude is an arch of the 
equator; and tbe distance between any tiTo places tin- 
der the same parallel, is a similar portion of that pa- 
rallel. 

Hence R : cosine latitude :: Diff. longitude : l)istancc. 

And by invci-sion, 

Cosine latitude i B. :l Distance i Diff. Of longitude; 

Also, 

Diff. of longitude : l)istaiice :: R : Oos. latitude. 

Pros. I. Given the latitude Of a parallel, and the 
number of miles eontaiued iu a portion of the equatOr, 
to find the miles contiuoed in a similar portion of that 
paiallel. 

fijar. I. Required the niimber of miles cdntkined in a 
degree of longitude in latitude 55^ 58'? 

By Construction. 

Draw tbe indefinite right line AB ffig. 10.) ; >nake y. 
the angle BAC equal to the given latitude 53® 58^; 
and AC equal to tbo number Of milea contained in a 
degree of longitude at the equator, namely 60 : from 
C draw CB perpendicular to AB ; and AB being 
measured on the line of equal parts, VIrill be found equal 
to 33*5> tbe miles required. 

401 Btj 



Greigsness is about 2^ miles distant from Aberdeen, in nearly a SE^E-^E direction. 

(c) This is not strictly true, as the figure of the earth is that of an oblate spheroid ; abd therefore the radius 
of curvature is variable with the latitude. The difference between CAand CB, according to Sir Isaac Newton^ 
Ijypotbcsis, is stbout ly miles. 5 * 
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Panllel Calculation* 

Sailing. As radios - - zo.ooooo 

V ' * is to the cosine of latitude, - 55® 9*74794 

so is miles in a deg. of long, at eq. 60 1.77815 

to the miles in a dcg« in the given par. 33*58 1*52609 
By Inspection* 

To 56®, the nearest degree to the given latitude, 
and ^stance 60 miles, the corresponding difference of 
latitude is 33*6, which is the miles required. 



A T I O N. Pnctke. 

hetween t^ given latitude and that used^ he apflied to Md 
the above, the same result with that fouiid by cakda- Si% 
tion will be obtained. 

By Gunter^s SaJe. 

The extent from 47® S', the complenent of latitude 
to 60* on the line of sines, being laid the same way from 
the distance 342, will reach to the'diflcienca of loo- 
gitude 4667 on the line of numbers. 

Longitude Cape Finisterze . - q^iT'W 

Diffeienoe of longitude - 7 47 ^ 



By Gunter's Scale* 

The extent from 90® to 34®, the complement of the 
given latitude on the line of sines, will reach from 60 
to 33.6 on the line of numbers. 

libere are two lines on the othmr side of the scale, 
with respect to Gunter^s line, adapted to this parti- 
cular purpose \ one of which is entitled chords^ and 
contains the several degrees of latitude : The other, 
marked M. L. signifying miles longitude^ is the line 
of longitudes^ and shows the nuni^r of miles in a degree 
of lonmtude in each parallel. The use of these lines U 
tbere&e obvious. 

Kx. 2. Required the distance between Treguier in 
France, in longitude 3® 14' W, and Gaspey Bay, in 
longitude 64^ 27' W, the common latitude being 48® 
47' N ? 

Longitude Treguier - 3® 14' \V 

Longitude Gaspey Bay 64 27 W 

Difference of longitude 61 1 3 =36 73' 

As radius - 1 o.ooooo 

is to the cosine of latitude, 48® 47' - 9.81882 

so is the difference of longitude 3673 - 3*56502 

to the distance - 2420 - 3*38384 



Pros. II. Given the number of miles contained in a 
portion of a known parallel, to find the number of 
miles in a similar portion of the equator. 

Example* A ship from Cape Finisterre, in latitude 
42® 52' N, and longitude 9® if W, sailed due west 
342 miles. Required the longitude come to ? 

By Construction* 

rig, iz. Draw the straight line AB (fig. 11.) equal to the 
given distance 342 miles, and make the angle BAC 
equal to 42® 52', the given latitude : from B draw BC 
perpendicular to AB» meeting AC in C \ then AC 
applied to the scale w^ measure 4664* the difference 
of longitude required* ' 

By Calculation* ^ 

As radios - - 10.00000 

is to the secant of latitude, 42® 52f io*i3493 

so is the distance - ’ 342 2.53403 

to tfie difference of longitude 466.6 2.66896 

By Inspection* 

The nearest degree to the given latitude is 43®} 
under which, and opposite to 171, half *the given di- 
stance in a latitude column, is 234, in ir distance qo- 
Inmn, whicb doobled gives 468, the diflerence of lon- 
gitude. . ' 

'' If the proportional part answering to the difference 



Longitude cqme to - - 17 4 W 

Prob. III. Given the number of miles contained ia 
any portion of the equator, and the miles in a aaiilar 
portion of a parallel ^ to find the latitude of that ps- 
rallel. 



Example* A ship sailed due east 358 miles, and ira» 
found by observation to have difiered her longitude 8* 
42'* Required the latitude of the parallel ? 



By Construction* 

Make the line AH (fig. 12.) equal to the given di- 
stance ; to which let BC be drawn perpendicular, with 
an extent equal to 522^, the difference of longitude; 
describe an arch from the centre A, cutting BC in C; 
then the angle BAC being measured by means of the 
line of chords, will he found equal to 46®<|» 
quired latitude. 

By Calculation* 

As the distance 358 ^5538! 

IS to the difference oflongitude, 522 2.71767 

so is radius ... i0.00wC0 



to the secant of the latitude, 46®42^ 10.16379 

By Inspection* 

As the difference of longitude and distance exceed 
the limits of the table, let tbcrefoie the. half of etch 
be taken j these are 261 and 179 respectively. Now, 
by entering the table with these quantities, tbe lati- 
tude will be found to be between 46 aod-47 degrert. 
Therefore, to latitude 46®, and distance 261 miles, the 
corresponding differance of latitude is i8i'.3, abkb 
exceeds the half of the given distance by 2^.3. Agaia, 
to latitude 47®, and distance 261, the difference of lati- 
tude is 170.0, being I'.o less than the half of that 
given : therefore the change of distance aoswcrii^ to a 
change of 1® of latitude is f.^* 

Now, as 3^3 : 2^.3 :: i®: 42^. 

Hence tbe latitude required ia 46® 42^. 

By Gunter's Scale* 

The extent from 522 to 358 on the line of oon- 
hers, will reach from 90® to about 43®4* ^ oonplc- 
roent of which 464 is the latitude i^quii^. 

pROB* IV, Givtn the number of miles contained la 
the porlipn of a knqwa parallel, to find tbe length of a 
similar portion of another known paiallel. 

Example* From two ports in laiitade 33® 58'N, 
distance 348 miles, two ships sail directly north fill ihc^ 
are in latitude 48® 23^ N. Required their distance? 



By Gmstructiott* 

Draw the Hoc CB, CE (fig. 13.), making *> 

with 
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lei wkli CP eqdal to the complements of the given Witi- 
ijf. tudes, namely, 56® 2' an<l 41® 37' respectively : make 
BD equal to the given distance 348 miles, and perpen- 
dicular to CP now from the centre C, with the radius 
CB, describe an arch intersecting C£ in £ ^ then £F 
drawn from the point £, pcrpencHCular to CP, will re* 
present the distance reqotred v which being applied to 
tile scale, will measure 278 i miles. 

By Calculation, 

As the cosine of the latitude left 33^58' 9^91874 

is to the cosine of the lat. come to 48 23 9.82226 

so b the given distance - 348 2.54158 

to the distance required - 278.6 2.44510 

Bif InapcdioH, 

Under 34®, and opposite to 174, half the given dis- 
tance in a latitude column is 210 In a distance column) 
being half the dilTercnce of longitude answering thereto. 
Now, find the dlflerence of latitude to distance 210 
miles over 48® of latitude, which is 140^.5 ) from which 
I'.i (the proportional part answering to 23 minutes of 
latitude) being subtracted, gives 139^4 which doubled 
is 278^8, the distance required. 

By Gunter's Scale* 

The extent from 56® 2', the complement of the la- 
titude left, to 41® 37^ the complement of that come 
to, on the line of sines, being laid the same way from 
348, will reach to 2784, the dbtance sought on the Hue 
•f numbers. 

PilOB. V, Given a certain portion of a known pa- 
rallel, together with a similar portion of an unknown 
parallel ) to find the latitude of that parallel. 

Example* Two ships, in latitude 56® d N, distant 
I 80 miles, sail due south*, and having come to tlie same 
parallel, are now 232 miles distant. The latitude of 
that parallel is required ? 

By Construction* 

Make DB (fig. 14.) equal to the first distance 180 
miltfH, DM equal to the second 232, and the angle 
r>BC equal to the given latitude 56®) from the centre 
C, with the radius CB, describe the arch B£ ) and 
tliroagh M draw ME parallel to CD* intersacting the 
nreh BE in E ) join EC and draw £F perpendicular 
to CD : then the angle FEC will he the latitude re- 
cjuired ) which being measured, will be found equal to 

43 ^ 53 '- ^ ^ . 

By Calculation* 

As the distance on the known parallel 180 2.25527 

is to the distance on that required 232 2.36549 

60 is the cosine of the latitude left 56® o' 9*74756 

to the cosine of the latitude come to 43 53 9.85778 
By Inspection* 

To latitude 56®, and half the first distance po in a 
latitude column, the corresponding distance is 161, 
which is half the difference of longitude. Now 16 1, 
and 116, half the second distance, arc found to agree 
between 43 and 44 degrees) therefore, to latitude 
43® and dibtance 161, the corresponding dtflereuce of 
latitude b ii7'.7 ) the excess of which above 11& is 
j'.7 : and to latitude 44®, and distance 161, the differ- 

2 



cnee of latitude is 115'.S: hence 117.7—115.8^1 '.9, Middle 
the change answering to a difference of 1® of latitude. Latitado 
Therefore, l'.9 : i'.7 ;; i® ; 53' , Safliag. 

Hence, the latitude is 43® 53'* ^ 

By Gunter^s Scale* 

The extent from x8a to 232 on the line of num- 
bers, being laid in the same direction on the line of 
sines, from 34®, the complement of the latitude sailed 
from, will reach to 46® 7^ the complement of the lati- 
tude come to. 

Chap* V. Of Middle Latitude Sailing* 

The earth is a sphere, and the meridians meet at the 
poles ) and since a rhumb-line makes equal angles with 
every meridian, the line a ship describes is, therefore, 
that kind of a curve called a spiral* 

Let AB (fig. 15.) be any given distance sailed upon gig. 
att oblique rhumb, FBN, PAM the extreme meri- 
dians, MN a portion of the equator, and PCK, PEL 
two meridians intersecting the distance AB in the 
points CE infinitely near each other. If the arches 
£S, CD, and AR, be described parallel to the equator, 
it is hence evident, that AS b the difference of lati- 
tude, and the arch MN of the equator, the difference 
of longitude, answering to the given distance A£ and 
course PAB. 

Now, since C£ represents a very small portion of . 
the distance AB, DE will be the correspondent por- 
tion of a meridian : hence the triangle EDC may be 
considered as n^tilinea). If the dbtance be supposed 
to be divided into an infinite number of parts, each 
equal to CE, and upon these, triangles be constructed 
whose sides are portions of a meridian and parallel, it is 
evident these triangles will be equal and similar ) for, 
besides the right angle, and bypothenusc which is the 
same in each, the course or angle CED b also the 
same. Hence, by the 1 2tb of V. Euc. the sum of all 
the hypothenuses CE, or the distance AB, is to the 
sum of all the sides D£, or the difierence of latitude 
AS, as one of the hypothenuses CE is to the corre- 
sponding side DE. Now, let the triangle GIH (fig. gig. 

16.) be constructed similar to the triangle CDE, hav- 
ing the angle G equal to the course : then as GH : 

GI CE ; DC :: AB : AS. 

Hence, if GH be made equal to tlie given distance 
AB, then Gl will be the corresponding difference of 
latitude. 

In like manner, the snm of all the hypothenuses CE, 
or the dbtance AB, is to the sum of all the sides CD, 
as CE is to CD, or as GH to HI, because of the simi- 
lar triangles. 

The several parts of the same rectilineal triangle will, 
therefore, represent the course, distance, drffmnce of 
latitude, and departure. 

Although the parts HG, GI, and angle G of the 
rectilineal triangle GIH, are equal to the correspond- 
ing pai*ts AB, AS, and angU A, of the triangle ASB 
upon the surface of the sphere ) yet HI is not equal to 
BS, for HI is the sum of all the aics CD ; but CD b 
greater than OQ, and less than ZX : therefore HI b 
gKater than BS, and less than AK. Hence the dif- 
ference of longitudo MN cannot be inferred from the 
departure reckoned either upon the parallel sailed from, 
or oa that. come to, but on some intermediate parallel 

TV, 



Digitized by 



Google 




662 



NAVIGATION. fractict.' 



MiJJk SBtb (bat (hi ftfch' TV ib exactly equal to the de- 
parture : and in this case, the difl'erence of fongitudc 
^ SaiiDg. ^ easily obtained. For TV is to MN as the 

sine FT to the sine PM y that is, as the cosine of lati- 
tude IS to the radius. 

. The latitude of the parallel TV is not, howetcr, 
easily determined with accuracy y various methods have, 
therefore, been taketi in order to obtain it nearly, with 
as little trouble as };ossible: first) by taking the aritii* 
metical meau of the two latitudes for that of the 
mean parallel : secondly, by using the arithmetical 
mean of the cosines of the latitudes : thirdly, by using 
the geometrical mean of the cosines of the latitudes : 
nnd lastly, by employing the parallel deduced from 
the mean of the mcridionnl parts of the two latitddcs< 
ITic first of these methods is that which is generally 
u:ied. 

In order to illustrate the computations in middle 
I '3*^7* Jafitude sailing, let the triangle ABC (fig. 17.) rC-^ 
present a figure in plane sailing, wherein AB is the 
diflercnee t»f latitude, AC the distance, BC the de- 
parture, and .tiie angle BAG the course. Also, let 
llie triangle DBG be a figure in parallel sailing in 
which DC is the dilRirence of longitude, BG the me* 
ridian distance, and the angle DGB the middle lati- 
ftide. In these triangles there is, therefore, one side 
BG common to both ^ and that triangle is to be first 
^solved in which two parts are given, and then the 
unknown parts of the other triangle will be easily ob* 
fainedi 



Vl’ig. x8. 



Prob. I. Given tbc latitudes and longitudes of two 
places, to find the course and distance between them. 

Example, Required the course and distance from 
ilie island of May, in latitude 56° 1 2' N, and longitude 
2® 37' W, to the Naze of Norway, in latitude 57® 50' 
N, and longitnde 7® 27' E ? 

Latitude isle of May - 56® 12'N * 56® 12' 

Latitude Naze of Noritay 57 50 N - 57 50 



Diflercnce of latitude * 
Aliddlcjatitude 
Longitude isle of May 
Longitude Naze of Nonvay 

Difference of longittrdc 



I 38=98' - 114 2 

* - 57 I 

' 2 37W 

1 a?E 

. . 1 

* 19 4=604' 



By ComU'uction, 

Draw the right line AD (fig. 18.) to represent the 
meridian of the May \ with the chord of 60^ describe 
the arch muy upon which lay off the chord of 32® 59, 
the complement of the middle latitude from mXo n\ 
from D through n draw the line DC equal to 604', the 
difference of longitude, and from C draw GB perpen- 
dicular to AD : make fiA equal to 98', the difference 
of latitude, and join AC ) which applied to the scale 
will measure 343 miles, the distance sought : and the 
angle A being measured by means of the line of 



chords, will be found eqtlal to 73® 24', the ttqliM uidtlf 
oourae. Uiiti 

By Calculation. 

To find the course (d)i 
As the diflercnce of latitude - 98' 

is to tbc differcuce of longitude 694 * 

so is the cosine of middle latitade 57® 1' « 

to the tangent of the cosine * 75 24 - 
To £nd the distance. 

As radius - - - - 

is to tlie Eccant of the course 73® 24' - 
so is the diflerence of latitude 98' - 

to the distance - - 343 

By Inspcctim, 

To middle latitnde 57®, and 151 ooC-^Mirthof tk 
difference of longitude in a distance column, the cont* 
spending difference of latitude is 82.2. 

Now 24.5, one fourth of the difference of latitude, 
and 82.2, taken in a departure column, are found to 
agree nearest in table marked 6^ points at the bottodu 
Which is the course \ and the corresponding dtstance 
85^ multiplied by 4 gives 343 miles, the distance re* 
quiredi 

By Cluntcr^s Scale. 

The extent from 98 the difftfcnce of latitude, U 
604 the difference of longitude on numbers, being lud 
the same Way frOm 33®, the Complement of the middle 
latitude on sines, will reach to a certain point beyond 
the termination of the line on the scale. Now die 
extent between this point and 96® On sines, will iwb 
from 45® to 73® 24', the course on the line of tangents 
And the extent from 73® 24' the course, to 33® tbc 
oomplemctit of the middle latitude on the line of sines, 
being laid the same way from 604 the differcuce of 
longitude, will reach to 343 the distance on the Hoe of 
numbers. 

The true course, therefore, from the island of Mat 
to the Naze of Norway is N 73® 24' E, ENE^t 
nearly i but as the variation at the Alay is 2| points 
west, therefore, the course per Compass from the Mav is 
£^S. 

Prob. Hi Given one latitude, coarse, and disUact 
sailed, to find the Other latitude and difference of ka* 
gitndcs 

Examj^lc, A ship from Brest, in latitude 48® 23' 
and longitude 4® 30' W, sailed SW^W 238 miles. Re- 
quired the latitude and longitude come to ? 

By Construction, 

With the coarse and distance construct the tritogh 
ABC (fig. 17.), and the difference of latitude 
being measured, wHI found equal to 142 miles: 
hence the latitude come to is 46® i' N, and the middle 
latitude 47® lo!. Now make the angle DCB eqml 

to 






*- 99«3 

2478104 

9 - 7359 ^ 

IC.52571 

lO.OOCOC 

10.54411 

1.99123 

2-53534 



(D') For Ri I'oosioe mid. lat* :: Diff. of long. : Departure 9 
And diff. of lat. : Dep. :: R. : Tangent course. 

Hence diff of lat. : cosine mid. lat. :: diff. of long, : tang, course 3 
Dr dtffi of lat. : diff. of long, u cosine mid. lat. ; tang, ^coutse. 
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tiiddle to 47^ 12'; and DC being measured, will be 281, the 
autude difference of longitude : hence the longitude come to is 
W. 

By Calculation, 



A T I O N. 

measured, ^11 be ibond equal to B64 and 558 respec- 
tively. 

By Calculation, 

To find the distance. 



To find the difference of latitude. 

As radius - lo.ooooo 

is to the cosine of the course, 4^ 9*77i^3 

is the distance, - 238 - 2.37658 



to the difference of latitude 141.8 - 2.15161 

Latitude of Brest, 48° 23' N - 48® 23' N 

Difference of lat. 2 22 S half 1 ii S 



Lat. come to 46° i' N. Mid. lat. 47 12 

To find the difference of longitude (e). 

As the cosine of Mid. Lat. 47° 12' 9*83215 

is to the sine of the course 4^ points <9.90483 

so is the distance - 238 2.3765^ 



As radius, ... 10.00000 

is to the secant of the course 3^ points x 0.095 ly 

so is the difference of lat. 694 - 2.84136' 



To the distance - 864 - ^*93^5J 

To find the difference of longitude. 

As the cosine of middle latitude 22^ 47' 9.06472 

is to the tangent of the course 3^ points 9.070 20 
so is the diflerence of latitude 694 2.84136 



To the difference of longitude SS ^*3 
Longitude of St Antonio 
Difference of longitude 




9 18 W 



Longitude come to 



33 43^ 



663 

MkMIe 

latitude 

Sailing. 



to the difference of longitude 281.3 2.44926 

Longitude of Bi^t - - 4*^ 30'W 

Difference of longitude - - 4 41 W 



Longitude come to - - 9 iiTV. 



By Inspection. 

To the course 4^ points, and distance 238 miles, 
the difference of latitude is X41.8, and the departure 
ipr.T. .Hence the latitude come to ia 46° 1' N, and 
middle latitude 47^ 12'. Then to middle latitude 
47^ 12', and departure 191.1 in a latitude column, the 
corresponding distance is 281', which is the difference 
of longitude. 

By Gunfer^s Scale, 

The extent from 8 points to 3^ j^oihis, the com- 
plement of the coarse on sine rhtimbs, being laid the 
same way from the distance 238, will' reach to the difi 
fercncc of latitude 14200 the line of numbers; and 
the extent from 42° 48' the complement of the middle 
latitude, to 53° 26', the course on the line of sines, will 
reach from the distance 238 to the difference of longi- 
tude 281 on numbers. 

Prob. III. Given both latitudes and course, requir-^ 
ed the distance and difference of longitude ? 

JExample, A ship from- St Antonk), in latitude 
27° N, and longitude 24® 25' W, sailed «NW 4 N, 
till by. observation her latitude is found to be 28^ 34'N. 
Hequired the distance sailed, and longitude come to P 
Datitude St Antonio 17° oN - 17® oN 

X*a tit ude by observation 2834N' - 2834N 



IHATerence of lat. ii 34=694m. 45 34- 

Middle lat; W 47 

By Construction, 

Ounstmet the triangle ABC (fig. 19.), with the 
^Iven course and difference of latitude, and make the 
an^lc BCD equal to the middle latitude. Now the 
flistaoee AC and difference of' lotigituda DC. being. 



By Inspection, 

To course 3^ points, and difference of latitude 231.3^ 
one third of that given, the departure is 171.6 and di- 
stance 288, which multiplied by 3 Is 864 miles. 

Again to the middle latitude 22® 47', or 23®, and 
departure 271.6 in a latitude column, the distance is 
186, which multiplied by 3 is 558,. the difference of* 
longitude. 

By Guntcr^s Scale, 

The extent from 47 points, the complement of the 
course, to 8 points on the line of sine rhumbs, will 
reach from the difference of latitude 694 to the distance 
864 on numbers ; and the extent from the course 36® 34' 
to 67® 13', the complement of middle latitude on sines,.., 
will reach from the distance 864 to the difference oC. 
bngitudcL 558 on number^. 

Pbob. rV. Given one latitude, course, and departure, . 
to find the other latitude, distance, and difference of 
longitude. 

Example, A ship from laititode 26® 30^ N, and lon- 
gitude 45® 30^ W, sailed NE^N till her departure is 
216 miles.. Required the di8tancorun> and latitude and 
longitude come to P 

By Construction, 

With the course and departure construct the triangle 
ABC (fig. 20.), and the distance and difference of la- yjg 
tltude being measured, will be found equal to 340 and 
263 respectively. Hence the latitude come to is 30® 53^; 
and middle latitude 28®" 42'. Now make the angle 
BCD equal to the middle latitude; and the diflerence 
of longitude DC applied to the scale wHl measuie 246'. 

By Calculation, 

To find tbo' distance. . 

As the nne of /the course points . 9.80236 

is to radius - - - XO ooooo 

so is the departure - 2x6^ - 2.33445 

To the distance - 1 34 P *5 - 2.53200 



(x) This proportion is obvious, hj^considcring the whole figure as an oblique-angled plane triangle. . 
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Middle 

liaUtode As tlie tatigeat of the course 
Sultng; 18 to radius 



1^0 find the dilferente of Intitode. 

si points 



80 is the departure 



2X6 



9.9141^ 
] 0.00000 
2-33445 



To find tlie diflei^hlre of todgilnde^ 
As the cosine^f middle latitude 42^ 6 ' 
is to the sine of the coarse 50 39 

80 is the distance - -* 246 



PoCtl 06 

HWIt 

9.87339 

9.88834 



to the difference of lat. 263.2 
Latitude sailed from 26^ 30'N 
Difference of latitude 4 23 N half 



2.42028 to the difference of longitude 
26^ 33 ^N Lo^itude Cape Sable, 

2 1 2 N Difiererice of longitude 



256.4 2.40888 

- - 

4 16E 



Latitude come to 30 53 N. Mid. laU 28 
To find the diflfercuce of longitude. 



42 



As radius 
is to the secant of the mid. lat. 
so is the departure 
to the difference of longitude 
Ijongitude left 
DiffTerence of longitude 



28^ 4^' 
216 

246.2 



J o.oocoo 
J 0.05693 
2-33445 
2.3913* 

45 " 3 o'W 

4 



6£ 



Longitude come to - - 41 24 W 

By Inspections 

Under the course 3, points, and opposite to 108, 
half the .departure, the distance is 170, and difFercnce 
of latitude 1314 > trhicli doubled, give 340 and 263 
for the distance and difference of latitude respectively. 

Again, to middle latitude 28** 42', and departure 
108, the distance is 123 ) which doubled is 246 the 
difference of longitude* 



By Gunter's Scale* 

The extent from, the course 3j> points, -cn sine 
rhumbs, to jthn .departure 2l6.«n numWrs, will reach 
irom 8 points on sine rhumbs to about 340, the distance 
on numl^rs ^ and the same extent will reach from 
points, the complement of the eonme, to 263, the dif- 
ference of latitude on numbers ; and the extent from 
'€1^ iB' thc complement of the middle latitude, to 90® 
on slues, will reach from the departure ’2t6 to the mf- 
ference of longitude 246 on- numbers. 



Longitude come to - - - 61 23W 

By Inspection. 

The distance 246, and difference of latitude 156, tre 
found to correspond above 4 4 points, and the departure 
is 190.1. Now, to the middle latitude 42®, and de- 
parture 190.1 in a latitude column, the eonespoodisg 
distance is 256, which is the difference af longitude le* 
^uired. 

By Gunter's Scale. 

The extent from 246 miLes, the distance, to 1 56, the 
difference of latitude on numljcrs, will it‘ach from 9:^ 
to about 39^4* ^ complement of the couise 00 tin 
line of sines : and the extent from 48®, the complcmeDt 
of the middle latitude;, to |0®y, the course on ime^, 
will reach from the distance 246m. to the differeoct of 
longitude a 56m. 00 numbers. 

PnoB. VI, Given both latitndee and dcpattnrt; 
ao^ht ihe CQune, distance, and diffrience of kagi* 
tud^ 



Examples A ship from Cape St Vincent, in latitude 
37® 2'N, longitude 9^ I'VV, saHs between thesoathaad 
west} the latitude come to is 18® 16^, and depaitore 
638 miles. Required the ceone and distance run, and 
longitude come to ? 

Latitude Cape St Vincent, 37® 2^N 37® f 

Latitude come to - 18 26N i8 16 



Prob. V. Given botlrlatitilde8<aod distance} to And 
the course and difference of longitude. 

Enample. From Cape Sable, inr latitude 43® 24'N, 
* and longtCude 65® 39^ Wy^O'ship sailed 246 miles on a 
direct coarse betweenthe sooth and easC and is then 
by observation in latitude 40^ 48'N. Required the 
course and longitude in ? 

Latitude Cape Sable, 43* 2^ I'N 43 » 

Latitude by obser> ation, 40 40 N 40 48 N 



Difference of latitude, 2 36=156', sum 24 X2 
Middle latitude 42 6 

By Constmetum. 

Fig. 31. Make AB (fig, 21.) eqoalto 156 miles} draw BC 
perpendicular to AB, and make AC eqnal to 246 
miles. Draw CD, making with CB an angle of 4I® 
the middle latitude. ^^wrJDC will be found to 
measore 256, and the <mnne er angle A^ will ineasore 
50® 39'- 

By Calculation. 

To find the conne. 

As the distance - 246 - 2*35)093 

it to the difference of latitude 156 - 2.19312 

-so is radius, ... 10.00000 

to the cosine ofihe course, 50® 39^ 9.80219 



Difference of latitude i8 46=21268001 55 :8 
Middle latitude 17 39 

By Constmetfon. 

Make AB (fig. 22.) equal to the difference of u. 
lode 1126 miles, aud BC equal to the departure 838, 
and join AC } draw CD so as to make an aiwle irith 
CB equal to the middle latitude 27® 39'. l^a the 
course being measured on chords k about 36®!, ss^ 
the distance and difference of kngttadk, meafoitd so 
the line of equal parts, will be found to he 1403 so 4 
946 Mpeclively. 

By Calculation. 



To find the ( 


coarse. 




As the .difference of latitude 


JX26 


3^5*54 


is to the departure 


838 


a- 9 » 3*4 


so is radius ... 


- 


10.00000 


to the tangent of the course 


36 ^ 39 ' 


9.87170 


To find the dktanoe. 




As radins ... 


_ 


lOJOOOOO 


is to Uie secant of the cenrse 


39^ 


io«9# 


so is the diflkrenoe of latitude 


iia6 


3 -oJ *54 


to the distance 


1403 
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ddle To find the difference of longitude, 

itode As radios - - . lo.ooooo 

. is to the secant of mid. lat 27® 10.05266 

^ M is Ae departure * 838 2.92324 



To find the difference of longitude. 
As radios - . . 

is to the secant of mid. lat. 47® 25^ 
so is the deparinre - - 210 



665 

Middle 

10.00000 Latitude 
10.16963 . Sailing. 
2.32222 ’ 



to the difference of longitude 946 
liongitnde Cape 8t Vincent 
Difference of longitude 



2.07590 to the difference of longitude 310.3 
9® 2^W Longitude of Bourdeaux 
1 5 46W Difference of longitude 



2.49185 
O® 35'W 
c 10 W 



Longitude come to - - - 24 48W 

By Inspection, 

One tenth of the difference of latitude 112.6 and 
of the departure 83.8, are found to a^ree under 3-J 
pointoy and the corresponding distance is 140, which 
multiplied by 10 gives 1400 miles. And to middle 
latitude^ ^7 *t* fourth of the departure 

in a latitude column, the distance is 236.5 *, which mul- 
tiplied by 4 is 946, the difference of longitude. 

By Gunter^s Scale, 

The extent from the difference of latitude 1126 to 
the departure 838 on numbers, will reach from 45® 
to 26®4 the course on tangents j and the extent from 
53 T ^ complement of the course to 90® on sines, 
will reach from 1126 to *403 the distance on numbers. 
L^ly, the extent from 62®f the complement of the 
middle latitude, to 90® on sines, will reach from the 
departure 838 to the difference of longitude 946 on 
numbers. 

Prob. VII. Given one latitude, distance, and depar- 
ture, to find the other latitude, course, and difference 
of longitude. 

Example, A ship from Bourdeaux, in latitude 44® 
50^ N, and longitude o® 35' W, sailed between the 
north and west 374 miles, and made 210 miles of west- 
ingr. Required the course, and the latitude and longi- 
tude come to ? 

By Construction, 

"With the given distance and departure make the 
triangle ABC (fig 23.). Now the course being mea- 
sured on the line of chords is about 34®^, and the dif- 
ference of latitude on the line of numbers is 309 miles: 
hence the latitude come to, is 49® 59' N, and middle 
latkn^ 47® 2 sf. Th^ make the augle BCD equal 
to 47® 2y, and DC being measured will be 310 nules, 
the difference of longitu^. 

By Calculation, 

To find the course. 

As the distance - 374 2.57287 

is to the departure - 210 2.32222 

so is radios .... 10.00000 



Longitude in - - - - 5 45 W 

By Inspection, 

The half of the distance 187, and of the departure 
10 are found to agree nearest under 34®, and the 
difierence of latitude answering thereto is 155 j which 
doubled is 310 miles. 

Again, to middle latitude 47® 25', and departure 
105 in the latitude column, the corresponding distance 
is 155 miles, which doubled is 310 miles, the difference 
of longitude. 

By Gunter’* s Scale, 

The extent from the distance 374 miles to the depar- 
ture 210 miles on the line of numbers, will reach from 
t® 34^ course on the line of sines 5 and 

the extent from 90® to 55® 50', the complement of the 
course on sines, will reach ^m the distance 374 to the 
difference of latitude 309 ifiiles on numbers. 

Ag^n, tlie extent from 42® 31^, the complement of 
the middle latitude, to 90® on sines, will reach from 
the departure 210 to the difference of longitude 310 on 
numbers. 

Prob. VIII. Given one latitude, departure, and dif- 
ference of longitude, to find the other latitude, course, 
and distance. 

Example. A ship from latitude 54® 56' N, longitude 
1® 10' W, sailed between the north and east, till by 
observation she is found to be in longitude 5® 26' E, 
and has made 220 miles of easting. Required the lati- 
tude come to, course, and distance run P 
Longitude left ... 1® lo'W 

Longitude come to - 5 26 E 

Difference of longitude - "*6 ^=2396 

By Construction, 

Make BC (fig. 24.) equal to the departure 220, andpig. 24, 
CD equal to the difference of longitude 396 then 
the middle latitude BCD being measured, will be found 
equal to 59® 15' : hence the latitude come to is 57® 34', 
and difference of latitude 1 58®. Now make AB equal 
to 158, and join AC, which applied to the scale, will 
measure 271 miles. Also the course BAC being mea- 
sured on chords will be found equal to 54®^. 



-to the sine of the course 34® 10' 

To find the difference of latitude, 
radius ... 

is to the cosine of the course 34® ic/ 
is the distance - - 07^ 



9-74935 

10.00000 

9-91772 

2.57287 



to the difierence of latitude 309.4 
JffL«atitude of Bourdeaox 44® 50W 
JOifierence of latitude 5 9N half 



2.40059 
44"^ 50^ 
a 33 






By Calculation, 

To find the middle latitude. 



As the departure 

is to the diff. of longitude 

so is radius 

To the secant of mid. let. 
Double, mid. lat. 

Latitude left 
Latitude come to 

DIff. of latitude 

4 



220 2.34242 

396 2.59769 

10.00000 
56° 15* 10.25527 

112 20 

54 56 
57 34 

2 38=158 miles 
P To 
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Middle 

l.atiludo 

Sabiii^. 


To find the course. 

As the diffi rence of latitude 1 58 

^ is to the departure - 220 

so is radius - - - - 


2.19866 

2.34242 




10.00000 




to the tangent of the course 54® 19^ 
To find the distance. 
As radius - - - 


10.14376 

lO.OQOQO 




is to the secant of the course 54® 19' 
so is the difference of latitude 1 58 


10.23410 

2.19866 




tp the distance - - 270.9 


2.43276 



Btf Inspection. 

As the dKTerences of longitude and departure exceed 
the limits of tiie tables, let, therefore, their halves be 
taken y these are 198 and 110 respectively. Now 
these are found to agi’ee exactly in the page marked 5 
points at the bottom. Whence the middle latitude is 
15', and difl’crence of latitude 158 miles. 

Again, the difference of latitude 158 and depar- 
ture 220 will be found to agree nearly above 54® 
the course, and the distance on the same line is 271 
miles. 

By Gun ter* s Scale. 

The exteat from the difference of longitude 396 to 
the departure 220 on numbers, will reach from 90° to 
33^ 45', the complement of the middle latitude on sines j 
and hence the difference of latitude is 158 miles. Now 
the extent from 158 to 220 on numbers, wi 1 reach 
from 43° to 54°f on tangents *, and the extent from the 
complement of the course 35°y 90^00 sines, will 

reach from the difference of latitude 158 to the distance 
271 on numbers, 

Prob. IX, Given the course and distance sailed, and 
difference of longitude *, to find both latitudes. 

Example, A ship from a port in nortli latitude, sailed 
S E iS 438 miles, and differed her longitude 7® 28'. 
Kcquired the latitude sailed from, and that come to ? 

By Const imet ion „ 

With the course and distance construct the triangle 
Fig. 2£. ABC (fig. 25.), and make DC equal to 448 the gi- 
ven difference of longitude. Now the middle latitude 
BCD will measure 48° 58', and the difference of lati- 
tude AB 324 miles : hence the latitude left is 51° 40^, 
and that come to 46^ 16'. 



By Calculation. 

‘To find the difference of latitude. 



As radius 


- 


IO.POOOO 


is to the cosine of the course 


3^ P‘»- 


$<:86979 


so is the distance 


438' 


2.64147 


to the difference of latitude 


324-5 


2.51126 


To find the middle latitude. 




As the difference of longitude 


448 


2.65128 


is to the distance 


438 


2.64147 


. so is the sine of tfie course - 


3iPts- 


9.82708 


to the consine of mid. latitude 


48° jy 


9.81727 


half difference of latitude 


2 42 




Latitude sailed from 


51 40 




Latitude come to 


46 16 





A T I O N* Pradkft 

Midiic 

By Inspection. 

Ta the course points, and half the distance 219 
miles, the departure is 147.0, and dilTertncc of lad- 
tude 162.29 whicli-doubled is 324.4, Again, lo half 
the difference of longitude 224 in a distance coIuidd, 
the difference of latitude is 1 49.9 above 48°, and 
146.9 over 49®. 

Now, as 30 : 29 :: 60' : 58'. 

Hence the middle latitude is 48^ 5S^ the latitude sail, 
ed from is therefore 51® 40', and latitude come Io46®j6'. 

By Gunter's Scale, 

The extent from 8 points to 4J point?, the comple- 
ment of the course on siue rhumbs, will reach from the 
distance 438 miles lo the difference of latitude 3245011 
numbei*?. And the extent from the difference of Iods;!- 
tude 448, to the distance 438 on numbers, will reich 
from the course 42° 11' to the complement of the miil- 
dle latitude 41® 2' on sines. Hence the latitude Icftb 
51*^ 40', and that come to 46° 16'. 

Prob. X. To determine the difference of longiiodc 
made good upon compound courses, by middle lautu6 
sailing. 

Rule I. W ith the several courses and distances find 
the difference of latitude and ck-pjirture made good, asd 
the ship’s present latitude, as in travei-se sailing. 

Now ent^r the traverse table with the given middb 
latitude, and the departure in a latitude column, tht 
corresponding distance will be the difference of loogi- 
tude, of tho same name with the departure. 

Example. A ship from Cape Clear, in latitude 51’ 

18' N, longitude 9® 46' V/, sailed as follows:— 8\US 
34 miles, \VZ»N 63 miles, NNW 48 miles, andNfilh 
85 miles. Kequired the latitude and longitude come ts- 





Oist 


Ciff of Lnlilndc 


Dfptitifr. 






N 


S 


E 


W 


sw^<^s 

W/^N 

NNW 

NEiE 


54 

63 

48 

85 


12.3 

44.4 

53*9 


44.9 


1 1 


«3.0 

6 t.« 

184 






1 10.6 
44.9 


44.9 


65-7 


lUU 

6 s-T 


N 34® W 


79 


65-7= 


:i 6N 




44;i 



52 24N 
103 42 
5^ 



jp or 5^®, 



Latitude come to 
Sum 

Middle latitude 

Now,^ to middle latitude 51 j- — -1 

parturc 44.5 in a latitude column, the dim 
ence of longitude is 72. in ft.disUmoocolwi 
Longitude of Cape Clear p, 41$ W 
Difference of longitude 1 laW 

Longitude come to - : to® jgS; 



The above method is not always practised to find 
the difference of longitude made good in the coot?: 

’ . . of 
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at jr*s of a day's nm i and wiD, no doubt, give the difference 

ini;* of longitude tolerably exacl in any probable run a ship 
may make in that time, especially near the equator. 
But in a high latitude, Tvben the distances are consi- 
derable, this metliod is not to be depended on. — To il- 
lustrate this, let a ship be supposed to sail from latitude 
57® N, as follows : E 240 miles, N 240 miles, \V 240 
miles, and S 240 miles : then, by the above method, 
the ship will be come to the same place she left. It 
will, however, appear evident from the following 
consideration, that this is by no means the case ; for 
let two ships, from latitude 61® N, and distant 240 
miles, sail directly south till they are in latitude 57® N; 
now their distance being computed by Problem IV. 
of Parallel Sailing, will be 269.6 miles; and, there- 
fore, if the ship sailed as above, she will be 29.6 miles 
west of the place sailed from ; and the error in longi- 
tude will be equal to 240 X secant 61®— secant 57® 
= 29.6 X secant 57®=54.4. 



A T I O N. 

Theorems might be investigated for computing the 
errors to which the above method is liable. These cor- 
rections may, however, be avoided, by using the follow- 
ing method. 

Rule 1 1. Complete the traverse table as before, to 
which annex five columns ; the first column is to con- 
tain the several latitudes the ship is in at the end of 
each course and distance ; the second, the sums of each 
following pair of latitude ; the third, half the sums, or 
middle latitudes ; and the fourth and fifth columns are 
to contain the differences of longitude. 

Now find the difference of longitude answ'ering to 
each middle latitude and its corresponding departure, 
and put them in the cast or west difference of longi- 
tude columns, according to the name of the departure. 
Then the difference of the sums of the cast and west 
columns will be the difference of longitude made good, 
of the same name with the greater. 



667 

McrcatorV 

Sailing. 



Example, A ship from Halliford in Iceland, in lat. 64® 30' N, long, 27® 15' W, sailed as follows : SSW 46 
miles, S\V 61 miles, S^W 59 miles, SE^E 86 miles, S^E^E 79 miles. Required the lat. and long, come to? 



Traverse Table. 


Longitude Table. 


Courses. 


Di&t. 


DifT. of Lnt. 


Depai lure. 


Successive 


Sums. 


M iddle 


DifT of Lonpitndc 


N 


s 


E 


W 


Latitudes 


Lfttitodes. 


E 


AV 


SSW 

sw 

S/AV 

SEAE 

HdF.iE 


46 

61 

59 

86 

76] 


— 


42.5 

431 

57-9 

47.8 

72-7 


7»-5 

22.0 


17.6 
43- I 
‘1*5 


64® 30' 
63 48 

63 5 

62 7 

61 19 

60 6 


128° 18' 
*26 53 
125 12 

123 26 
121 25 


64® 9' 

63 27 

62 36 
< 5 * 43 
60 43 


150.9 

4?-o 


40.4 

96.4 
25.0 






264.0 


93-5 

72.2 


72.2 1 






I95.I 

i6i.8 


161.8 



By Rule I. 
Latitude Halliford 
Difference of latitude 



21*3 



64® 30'Nj 
4 24 



Latitude in - - - 60 6 N 

Sum - - - 124 36 

Middle latitude - - 62 18 

Now', to middle lat. 62 18, and departure 
21.3, the difference of long, is 46 E. 
'Long. Halliford - - 27 ijWj 



^.longitude in - - - 16 29 

The error of comm, method, in this Ex. is 1 2^ 



Difference of longitude 
Longitude Halliford 

Longitude in 



34 -^ 

27.15 AV 



26.41 AV 



Chap. VI. Of Mercator^ s Sailing* 

It was observed in Middle Latitude Sailing, that the 
difference of longitude made upon an oblique rhumb 
could not be exactly determined by using the middle 
latitude. In Mercator's sailing, the difference of lon- 
gitude is very easily found, and the several problems of 
sailing resolved with the utmost accuracy, by the assist- 
ance of Mercator’s chart or equivalent tables. 



In Mercator's chart, the meridians are straight lines 
parallel to each other; and the degrees of latitude, 
which at the equator are equal to those of longitude, 
increase with the distance of the parallel from the equa- 
tor. The parts of the meridian thus increased are call- 
ed meridional parts. A table of these parts was first 
constructed by Mr Edward Wiiglit, by the continual 
addition of the secants of each minute of latitude. 

For by parallel sailing, 

R ; Cos. of lat. part of equat. : similar part of parallel. 

4 P 2 And 
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Practice, 



Mercator*! And beqaoM the e^oator and meridian on the globe 
Sailing, are equal \ therefore, 

» R : cos. lat. :: part of meridian : similar part of parallel. 
Or «^c. lat. : K :: part of merid. : similar part of parallel. 

He ce latitude R 

’ part of meridian’ part of parallel* 

But in Mercator’s chart the parallels of latitude are 
equal, and radius is a constant quality. If, therefore, 
the latitude be assumed successively equal to * i',2', 3',’ 
&c. and the corresponding parts of the enlarged meri- 
dian be represented by o, 6, r, &c. ^ then, 
secant i' ^ secant 2' secant ^ 

part of mer. a part of mer. A."" part of mer. c. ’ 
Hence secant i' : part of mer. a :: secant 2 * : part of 
mer. 6 :: secant 3' : part of mer. c, &c. 

Therefore by I2th V. Euclid. 

Secant i' : part of mer. a :: secant i^-f-secant 2’-f-se- 
cant 3', &c. : parts of mer. c, &c. 

That is, the meridional parts of any given latitude 
are equal to the sum of the secants of the minutes in 
that latitude (k). 

Since CD : LK :: R : secant LD, fig. 15. 

And in the triangle C£D, 

ED : CD :: R : tangent CED ; 

Therefore, ED : LK :: R* : secant LD X tangent CED 

Hence LK=^-^ ^ 

ED X 8CC. LD tang. CED 
X 



R 



R 



But 



ED X see- . 



R 



is the enlarged portion of the 



meridian answering to ED. Now the sum of all the 

ED X secant LD ^ , 

quantities g corresponding to the sum 



of all the ED’s contained in AS, will be the meridional 
parts answering to the diflference of latitude AS*; and 
MN is the sum of all the corresponding portions of the 
equatoi^ LK. 

CED 

Whence MN = mer. diff. of lat. x tangent 

That is, the difierence of longitude is equal to the me- 
ridional difference of latitude multiplied hy the tangent 
of the course, and divided by the radius. 

This equation answers to a right-angled rectilineal 
triangle, having an angle equal to the course ; the ad- 
jacent side equal to the meridional difference of latitude, 
and the opposite side the difference of longitude. This 
triangle is, therefore, similar to a triangle constructed, 
with the course and difference of latitude, according to 
Plate principles of plane sailing, and the homologous sides 
CCCJLXrV. will be proportional. Hence, if, in fig. 26. the angle 
fig- 26. A represents the course, AB the difference of latitude, 
and if AD be made equal to the meridional difference 
of latitude; tlieii D£, drawn perpendicular to AD, 
meeting the distance produced to £, will be the differ- 
ence of longitude. 

It is scarcely necessary to observe, that the meridional 
difference of latitude is found by the same rules as Ibe 



proper difference of littHode ; that Is, if the ^veo 1 s-McMi 
titndes be of the same name, the difference of the eo^ 
responding meridional parts will be the meridional 
' ference of latitude ; but if the latitudes are of a con- 
trary denomination, the sum of these parts will be the 
meridional difference of latitude. 

Prob. I. Given tbc latitudes and longitudes of two 
places, to find the course and distance between them. ^ 

Ex, Required the course and distance between Cape 
Finisterre, in latitude 42® 52' N. longitude 9® 17' 
and Pori Praya in the island of St Jago, in latitn^- 
14® 54' N, and longitude 23® 29' W ? 

IjtLi, Cape Finisterre 42® $2* Mer. parts 2852 

Latitude Port Praya 14 54 Mer. parts 904 

Difference of lat. =27 58 Mer. diff. lat. 1948 



1678 

Longitude Cape Finisterre 9® 17'W 
Longitude Port Praya - 23 29 W 

Diff. longitude - - 14 12=852. 

By Construction, 

Draw the straight line AD (fig. 26.) to represent die R **- 
meridian of Cape Finisterre, upon which lay off AB, 
AD equal to 1678, and 1948, the proper a^ meridi- 
onal differences of latitude ; from D draw D£ pe^ 
dicular to AD, and equal to the difference of kogitric 
8 52, join AE, and draw BC pai*allel to DE ; then the 
difference AC will measure 1831 miles, and the canw 
BAC23®37'. 

By Calculation, 

To find the course. 

As the meridian difference of lat. 1948 - 3‘^^59 
is to the difference of longitude - 852 - 2*93®44 

se is radius . - - . - loooooo 

to the Ungent of the course 23® 37’ - 9A4085 

To find the ^stance. 

As radius ... - - laooooo 

is to the secant of the course, 23® 37^ - 10.03798 
so is the difference of latitude 1678 - 3.1*479 

to the distance - - 1851 - 3.26177 

By Inspection, 

As tlic meridian difference of latitude and diffatace 
of longitude are too large to be found in the tables, kt 
the tenth of each be taken ; these are 194.8 and 85.1 
re^ectively. Now these arc found to agree nearert 
der 24®; and to 167.8, one-tenth of the proper difa* 
euce of latitude, the distance is about 183 miks, whkh 
multiplied by 10 is 1830 miles. 

By GuntorU Scale, 

The extent 1948, the meridional difference of hd- 
tnde, to 852, the difference of longitude on the hw 
•f numbers, will reach frpro 45® to 23® 3/, the com* 

m 



(e) This is not strictly true ; for instead of taking the sum of the secants of every minute in tbc £staBC* ^ 
the given parallel irom equator, the sum of the secants of every point of ladtude should be taken. 
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tor^too the line of tanmti. And the extent from 6 (P 23'» 
1^. the complement of the course to 90^ on sines, will ireach 
^^from 1678, the proper difierence of latitude, to 1831, 
the distance on the line of numbers. 

Prob. il. Given the course and distance, sailed from 
a place whose situation is known, to find the latitude 
and longitude of the place come to. 

Example, A ship horn Cape Hinlopen in Virginia, in 
latitude 38° 47' N, longitude 75° 4' \V, sailed 267 miles 
N£6N. Required the ship’s present place ? 

By Construction, 

With the course and distance sailed, construct the 
triangle ABC (fig. 27.) \ and the difference of latitude 
AB being measured, is 222 miles ; hence the latitude 
come to is 42^ 29^ N, and the meridional difference of 
latitude 293. Make AjD equal to 293 \ and draw 
D£ peipendicutar to AD, and meeting AC produced 
in £ : then, the difference of longitude D£ ^ing ap- 
plied to the scale of equal parts will measure 196 j the 
longitude come to is therefore 71® 48' W. 

By Calatlation, 

To find the difference of latitude. 

As radius - - 10.00000. 

is to the cosine of the course, - 3 points - 9 ‘ 9 ^ 9^5 

80 is the distance - 267 - 2.42651 



to the difference of latitude - 222 - 2.34636 

liat.Cape Hinlopen 38® 47' N. Mer. parts 2528 
Difference of lat. - 3 42 N. 



A T I 0 N. ^9 

Example* A ship from Port Canso in Nova Scotia, Mercator's 
in latitude 45® 20' N, (pngitude 60° 55' W, sailed SE bailing, 
d S, and by observation is found to be in latitude 41® * 

14^ N. Required the distance sailed, and longitude 
come to ? 

Lat. Port Canso * 45® 20' N - Mer. parts - 3058 

Lat. in by observation 41 14 N - Mer. parts - 2720 

Difference of lat. - 4 6=246 Mer. diff. lat. 338 

By Construction, 

Make AB (fig. 20.) equal to 246, and AD equal Fig. 28. 

33 ^ i draw A£, making an angle with AD equal 
to 3^ points, and draw BC, D£ perpendicular to AD. 

Now AC being applied to the scale, will measure 332, 
and D£ 306. 

By Calculation, 

To find the distance. 

As radius - - • lo.ooooo 

is to the secant of the course, - 3I points - 10.130I1 

so is the diflerence of latitude - 246 - - 2.39093 

to the distance - 33^** 2.52114 

To find the difference of longitude. ' 

As radius - - 1 0.0000a 

is to the tangent of the course, - 3^ points - 9.95729 

so is the mer. diff. of latitude - 338 - - 2.52892 

to the difference of longitude - 306.3 - • 2^8621 

liongitude Port Canso - 60® 55^ W 

Difference of longitude • 5 6 £ 



Latitude come to • 42 29 N. Mer. parts 2821 

Meridional difference of latitude 293 
To find the difference of longitude. 

As radius ----- 10.00000 

18 to tangent of the course, 3 points - 9.82489 

80 is the mer. diff. of latitude - 293 - 2.46687 

to the difference of lonmtude - 195.8 - - 2.29176 

Longitude Cape Hinlopen 75° 4' W 

Difference of longitude - 3 16 £ 

Lougitude come to 71 48 W. 

By Inspection, 

To the course 3 points, and distance 267 miles, the 
difference of latitude is 222 miles : hence the latitude in 
is 42® 29^, and the meridional difference of latitude 
293. Again, to course three points, and 146.5 half the 
roer. difference of latitude, the departure is 97.9, which 
doubled is 195.8, the difference of longitude. 

By Gunter’^s Scale, 

The extent firom 8 points to the complement of the 
course 5 points, on sine rhumbs, will reach from the 
distance 267 to the difference of latitude 222 on num- 
bers and the extent from 4 points to 3 pmnts on 
tangent rhumbs, will reach from the meridional differ- 
ence of latitude 293 to the difference of longitude 196 
on numbers. 

Prob. III. Given the latitudes and bearing of two 
places \ to find their distance and difference of longi- 
tude. 



Longitude In - * 53 49 ^ . 

By Inspection, 

Under the course points, and opposite to half 
the difference of latitu^ 123 in a latitude column is 
166 in a distance column, iriiich doubled is 332 the 
distance \ and opposite to 169, half the meridional dif- 
ference of latitude in a latitude column, is 153 in a de- 
parture column, which donbled is 306, the difference of 
longitude. 

By Gunter’^s Scales 

The extent from the complement of the sonrse 4^ 
points to 8 points on sine rhumbs, will reach from the 
difference of latitude 246 m. to the distance 332 on 
numbers ) and the extent from 4 points, to the course 
3^ points on tangent rhumbs, will reach from the me- 
ridional difference of latitude 338 to the difference of 
lonntude 266 on numbeis. 

Prob. IV. Given the latitude aud longitude of the 
place sailed from, the course and departure 5 to find 
the distance, and the latitude and longitude of the 
place come to> 

Example, A ship sailed from Sallee in latitude 
33® 58' N, loroitude 6® 20' W, the corrected coulise 
was and departure 420 miles. Required 

the distance run, and the latitude and longitude come 
to? 

By Construction, 

Wilh the course and departure construct the triangle 
ABC .(fig. 29.); now AC and AB being measured, 29 • 

will be found to equal to 476 and 224 respectively : 

hence 
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Mercator's tlie latitude come to is 42^ N, and meridional Lat. of St Mary\ 
Sailing, diffd^rencc of latitude 276. Make AD equal to 2765 Lat. come to 
' '“""V ' and dniw DK j>cii>enclicular thereto, meeting the di- 

stance produced in E ; tlicn DK applied to the scale Difference of lat. 
ivill be found to measure 516'. The longitude in is, 
therefore, 14® 56' W. 



Practice. 

36“ 57*N Met. puts 3470 MoBHt; 
49 57 ^ Mer. parts 2389 

13 o Mer.diff. lat 1081 

780 



By Calculation* 

. To nnd the distance. 

As radius . . _ 10.00000 

is to the cosecant of the course 5^ pts - 10.05457 

so is the departure - 420 - 2.62325 

to the distance - 476.2 - 2.67782 

To find the difference of latitude. 

As radius - . . 10.00000 

is to the co-tangent of the course, 5^ pts - 9.72796 
so is the departure - 420 - 2.62325 

to the difference of latitude - 224.5 2 35121 

Lat. of Sallee 33® 58' N Mer. parts 2169 
Difl'. of lat. 3 44 N 

Lat. in 37 42 N Mer. parts 2445 

Mer. difference of latitude - 276 

To find the difference of longitude. 

As radius - 10.00000 

is to the tangent of the course 5^ pts - 10.27204 

so is the mer. dilT. of latitude 276 - 2.44091 



By Construction* 

Make AB (fig. 30.) equal to 780, and AD equal ri5.;\ 
to io8i j draw BC, DE perpendicular to AD-, make 
AC equal to 1162', and through AC draw ACE. 
Then the course or angle A being measured, will be 
found equal to 47® 50', and the difference oi longituiic 
D£ will be 1 194. 

By Calculation. 

To find the course. 

As the distance 1162 - 3.06521 

is to the difference of latitude, 780 - 2.89209 

so is radius - 10.000:0 

to the cosine of the course - 47® 5c' - 9.8268S 

To find the difference of longitude. 

As radius - ic.ooco: 

is to the tangent of the course, 47® 50' IO.04301 

so is the mer. diff. of latitude 1081 - 3*033^3 

to the difference of longitude 1^94 " 3 - 07^®5 

Longitude of St Mary’s - 25® 9'W 

Difference of longitude - 19 54E 



to the difference of longitude 516.3 - 2.71295 

Longitude of Sallee - 6® 20'W 

Difference of longitude - 8 36 W 

Longitude in - - 14 56 W 

By Inspection* 

Above 5^ points tlie course, and opposite to 210 
half the departure, are 238 and 1 1 2 j which double d, 
we have 476 and 224, the distance and difference of 
latitude respectively. And to tlie same course, and 
opposite to 138, half the meridional difference of lati- 
tude, in a latitude column, is 258 in a departure co- 
lumn j which being doubled is 516, the difference of 
longitude. 

By Gunter'' s. Scale, 

The extent from 55- points, the course on sino 
rhumbs, to the departure 420 on numbers, will reach 
from eight points on sine rhumbs to the distance 476 on 
numbers^ and from the complement of the course 2 \ 
2>oints on sine rhumbs, to the difference of latitude 224 
on numbers. 

Again, the extent from difference of latitude 224 to 
the meridional difference of latitude 276 on numbers, 
will i*cach from the departure 420 to the difference of 
longitude 516 on the same line. 

Prod. V. Given the latitudes of two places, and 
their distance, to find the course and difference of lon- 
gitude. 

Example. A ship from St Mary’s, in latitude 36® 
57' N, longitude 25® 9' W, sailed on a direct course be- 
tween the north and east 1162 miles, and is then by 
observation in latitude 49® 57^N. Required the course 
.steered, and longitude come to ? 

4 



Longitude in - - 5 

By Inspection* 

Because the distance and difference of latitude ex* 
cced the limits of the table, take the tenth of each; 
these are 116.2 and 78.0; Now these are found to 
agree nearest above 4I points, which is therefore ibc 
course j and to this course, and opposite to 108.1, one 
tenth of the meridional difference of latitude, in a la- 
titude column, is 1 19.3 in a depailure column, wbidi 
multiplied by 10 is 1193, the difference of longitude. 

By Guiiier^s Scale* 

The extent from the distance 1162 m. to the difler- 
cncc of latitude 780 m. on numbers, will reach from 
90® to 42® 10' in the line of sines. And the extent 45®, 
to the course 47® 50' on the line of tangents, will reach 
from the meridional difference of latitude 1081 tothf 
difference of longitude 1 1 94 on numbers. 

Pros. VI. Given the latitudes of two places, and 
the departure, to find the coui'se, distance, and difference 
of longitude. 

Example* From Aberdeen, in latitude 57® 9' N? 
longitude 2® 8' \V, a ship sailed between the soutii and 
east till her departure is 146 miles, and latitude 
to 53® 32' N. Required the course and distance mo, 
and longitude come to ? 

Latitude Aberdeen 57° 9'N Mer. parts 4199 

Latitude come to 53 32 N Mer. parts 3817 

Difference of latitude 3 37z= 21 7' Mer. diff. lat. 382 
By Construction* 

With the difference of latitude 217 m. and depaitnitr? 
146 m. construct the triangle ABC (fig- 31-), 
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NAVIGATION. 



creator's AD equal to 382, draw DE parallel to BC, and pro- 
filing. duce AC to E : Then the course BAG will measure 



the distance AC 261, 


and the difference of 


longitude D£ 257. 






By Calculation, 




To find the course. 




As the difference of latitude 


217 


a.33646 


is to the departure 


146 


2.16435 


so is radius . - . 


- 


10.00000 


to the tangent of the course - 


33“ 5 <S' - 


9.82789 


To find the distance. 




As radius - - - 


- 


10.00000 


is to the secant of the course - 


33" 56' 


10.08109 


SQ is the dillei’cncc of latitude 


217 


2.33646 


to the distance 


261. c 


2 - 4»735 


To find the difference of longitude. 




Ajs the difference of latitude 


217 


2.33646 


is to the mer. diff. oT latitude 


382 


2 58206 


so is the departure 


146 


2 -i <5435 


to the diflerence of longitude 


257 


2.40995 


Ijongitude of Aberdeen 




2® 8' W 


Difference of longitude 


- 


417 £ 



longitude D£ will measure 224' : hence the longitude 
in is 10® 30' £• 

By CalculattotK 
To find the course* 

As the distance - - 252 - 2.40140 

is to the departure - 173 - 2.23805 

so is radius - - - 10.00000 



to the sine of the course - 43° 21' - 9.83665 

To find the difference of latitude. 



As radius - _ 

is to the cosine of the course 

so is the distance 

to the difference of latitude 
Latitude of Naples 40*^ 
Difference of latitude 3 



10 , 00000 ' 
43® 21' - 9.86164 
252 - 2.40140 



183.2 - 2.26304 

N. Mer. parts 2690 

3 s- 



Latitude come to - 37 48 N. Mer. parts ^453 



Meridional difference of latitude - 237 

To find the difference of longitude. 

As radius ----- 1 0.00000 

is to the tangent of the course 43® 21' - 9-97497 

so is the mer. diff. of latitude - 237 - 2.37475 



Longitude come to - - - - 2 9 £ 

By Inspection, #> 

The difference of 'latitude 217, and departure 146, 
arc found to agree nearest under 34®, and the corre- 
sponding distance is 262 miles. To the same course, 
and opposite to *90.7, the nearest to 191, half the mc- 
ritlional difference of latitude, is 128.6 in a depar- 
ture column, which doubled is 257, the difference of 
longitude. 

By Gtmter^s Scale, 

The extent from the difference of latitude 217, to 
the departure 146 on numbers, will reach from 45® to 
about 34®, the coiu*se on the line of t,ingents j and the 
same extent will reach from the meridional difference 
of latitude 382 to 257, the difference of longitude on 
numbers. — Again, the extent from the course 34® to 
9Q on sines, will reach from the departure 146 to the 
distance 261 on numbers. 

Pros. Vll. Given one latitude, distance and depar- 
ture j to find the other latitude, course, and difference 
of longitude. 

Example, A ship from Naples, in latitude 40® 51' N, 
longitude 14® 14' £, sailed 252 miles on a direct oourse 
between the south and west, and made 173 miles of 
%f^esting. Required the course made good, and the lati- 
tude and longitude come to P 



to the difference of longitude 223.7 “ ^•3497^‘ 

Longitude of Naples - - - I4®I4'E 

Difference of longitude - - - 3 44 W 

Longitude in - - - - 10 30 f. 

By Inspection, 

Under 43® and opposite to the distance 252 m. the 
departure is 171.8, and under 44®, and opposite to the 
same distance, the departure is 175.0. 

Then as 3.2 : 1.2 : : 60' : 22'. 

Hence the course is 43® 22'. \ 

Again, under 43® and opposite to 118.5, 
meridional difference of latitude in a latitude column, . 
is 110.5 hi a departure column, also under 44® and 
opposite to 118.5 114.4. 

Then as 3.2 : 1.2 :: 3.9 : 1.5. 

And II0.5-J-I.5ZZ1I2, which doubled is 224, the 
difi'erence of longitude. 

By Gunter'* s Scale, 

The extent from the distance 252 on numbers, tO' 
99® on sines, will reach from the departure 173 on 
numbers, to the course 43 f on sines \ and the same ex- 
tent that will reach from the complement of the course 
46®y on sines will reach to the difference of latitude 
1 83 on numbers. — Again, the extent from 45® to 43®;f 
on tangents will reach from the meridional difference 
of latitude 237, to the difference of longitude. 224, on. 
numbers. 



By Construction, 

With the distance and departure make the triangle - 
ABC (fig. 32.) as' formerly.— Now the course BAG 
being measured by means of a line of chords will be 
found equal to 43® 21', and the difference of latitude 
applied to the scale of equal parts wiir measure 183': 
hence the latitude come to is 37® 48' N, and meri- 
dional difference of latitude 237. — IVlake AD equal 
to 237, and complete the figure, and the difference of 



Prob. VIII. Given one latitude, course, and differ- - 
ence of longitude : to fiud the other latitude and dis- 
tance. 

Example, A ship from Tercera, in latitude 38® 45^ N, , 
longitude 27® 6' W, sailed on a direct course, which, 
when corrected, was N 3 2® £, and is found by observa- 
tion to be in longitude 18® 24' W. Required the lati- 
tude come to, and distance sailed ? 

Longitude 



671. 

Meicator’a 

Sailing. 
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6^2 

Mercmtor*t Longitude of Tercera 
Longitude in 



Sailing- 






Difference of longitude 

By Construction. 

^ Make the rij^t-angled triangle ADE (fig. 33.) ha- 
ving the angle A equal to the course 32®, and the side 
De equal to the difference of longitude 522 : then 
AD will measure 835, which added to the meridional 
parts of the latitude left, will give those of the latitude 
come to 48® 46' \ hence, the difference of latitude is 
^01 : make AB equal thereto, to which let BC be 
drawn perpendicular; then AC applied to the scale 
will measure 708 miles. 

Bjf Calculation. 

To find the meridional difference of latitude. 

^ radius - - . « 10.00000 

is to the co-tangent of the course 32® o' 10.20421 

so ia the difference of longitude 5 22 2.71767 

to the mer. difference of latitude 8352 2.921 88 

liatitude of Tercera 30® 45^ N Mer. parts 2 526 

Mer. diff. of lat. 835 

Latitude come to - 48 46N Mer. parts 3361 

Difference of latitude 10 1 =601 miles. 

To find the distance. 

As radiua - - « 10.00000 

is tb the secant of the course - 32® o' - 10.071 58 
so is the difference of latitude - 601 - 2.77887 



NAVIGATION. fractia. 

27® (s/yn Exampif. A ship from port St Julian, in 

- 18 24W 49® 10' S, longitude 68® 44' W, sailed as foUoas; Su:^. 

ESE 53 mites, SE 5 S 74 miles, E by N 68 m. SE 4 EJE'— 

- 8 42CZ522 47 miles, and E 84 miles. Inquired the ship's pre- 

sent place ? 



to the distance 



707*7 - a.85045 



ESE 
SE^yS 
E^N 
ISE^Ei^El 
E 



Courses. 



Dist. 



53 

u 

47 

84 



S 72® E 1 197 
Latitude left. 

Latitude come to 



Difil of JLaL 


Deputnre. | 


N 


s 


£ 


W 


* 3-3 


20.3 

61.5 

22.1 


49.0 

41. 1 
66.7 
41.5 
84.0 




« 3-3 


103.9 

* 3-3 


282.3 





90.6=1® 31' 

49 ioSm.pt3397j 

50 4iSm.,t353J 



Mer. difference of latitude - - 143 

Now to course 72®, and opposite to 7l,balftk 
mer. difference of latitude in a latitude colooiB,ii 
218.7 in a departure column, which doabkd h 
437, the difference of longitude. 

Longitude of Port St Julian - 68® 44^W 

Difference of longitude - 7 17E 



Longitude come to 



61 27W 



By Inspection. 

To course 32®, and opposite to 130.5, one fourth of 
the given difference of longitude in a departure column, 
the difference of latitude is 208.8, which multiplied 
by 4 is 835, the meridional difference of latitude; 
hence the latitude in is 48® 46' N, and difference of la- 
titude 601. 

Again, %o the same course, and opposite to 200, one 
third of the difference of latitude, the distance is 236, 
which multiplied by 3 gives 708 miles. 

By Gunter^s Scats. 

The extent from the course 32®, to 45® on tangents, 
will reach from the difference of longitude 522 to the 
meridional difference of latitude 835 on numbers.— 
And the extent from the complement of the course 58® 
to^® on sines, will reach from the difference of lati- 
tu& 601, to the distance 708 miles on numbers. 

IHtOB. IX. To find the difference of longitude made 
good upon compound courses. 

Rule. With the several courses and distances, com- 
plete the Traverse Table, and find the difference of la- 
titude, departure, and course made good, and the lati- 
tude come to as in Traverse Sailing. Find also the 
meridional difference of latitude. 

Now to the course and meridional difference of la- 
titude, in a latitude column, the corresponding depar- 
ture will be the difference of longitude, which applied 
to the longitude left will give the ship's present longi- 
tude. I 



Although the above method is that usually enphy 
ed at sea to find the difference of longitude, yet is it 
has been already observed, it is not to he depended 
especially in high latitudes, long distances, and i coo* 
siderable variation in the courses, in which case the fol- 
lowing method becomes necessary. 

Rule II. Complete tlie Traverse Table as before» 
to which annex five columns. Now with the htitodc 
left, and the several differences of latitude, find tk 
successive latitudes, which are to be placed in the to 
of the annexed columns ; in the second, the meridioail 
parts corresponding to each latitude is to be put ; isd 
in the third, the meridional differences of latitude. 

Then to each course, and corresponding roendkoil 
difference of latitude, find the difference of loogitude, 
by Pros. VI. which place in the fourth or fifth c®* 
lumns, according as the coast is easterly or wester^ ; 
and the difference between the sums of these cdunBS 
will be the difference of longitude made good upoatk 
whole, of the same name with the greater. 

Remarks. 

1. When the course is north or south, there is d® 
difference of longitude. 

2. When the course is east or west, the dificresce 
of longitude cannot be found by Mercator's Sailiag} 
in this case the following rule is to be used. 

To the nearest degree to the given latitude tiket 
as a course, find the distance answering to the dep^ 
ture in a latitude column : this distance will be tho d^* 
ference of longitude. 

Ex. 
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tor's Four ^js igo we took our departure from Faro-head, in latitude 58^ and longitude 4^ fo* W, Iffercator'f 

ng. and since have sailed as follows : NW 32 miles, W 69 miles, WNW 93 miles, Wd8 77 miles, 8W 58 m3c», ^ Sailing. 
and WJ S 49 miles.— Required our present latitude and longitude ? 



Traverse Table* 


Longitude Table. | 


Courses. 




Diff. of X.st 


Departure. 


SaccesMTe 


Mend. 


Mend. 


Diff of Longitude. 


Dist. 










Latitudes. 


Parts. 


Diff. Lat 










N 


8 


C 


w 








£ 


w 














j8»4o^ 


4370 








NW 


3* 


22.6 






22.6 


59 3 


4415 


45 




45.0 


W 


69 








69.0 


59 3 


44]‘5 


0 




134.0 


WNW 


93 


35*6 






85.9 


59 38 


4484 


69 




IM.5 


WAS 


77 




15.0 




75-5 


59 23 


4454 






*51.0 


sw 


58 




41.0 




41.0 


58 43 


4374 


80 




80.0 


w^s 


49 




7-* 




48.5 


58 35 


436^ 


>3 




88.0 






58.2 


63.2 




34^-5 










664.5 








58.2 






Longitude of Faro head 


- 


4“ «o' W. 














Difference of longitude 


- II 4 w. 


Wi*S 


343 




5.0 












— 
















Longitude in 


- 


15 54 W.| 



£x. 2. A ship from latitude ^8° 15' N, longitude 28^ <4^ £f sailed the following cotirses and distances. The 
latitude come to is required, and the longitude, hj both me^ods : the bearing and distance of Hacluit^s bead* 
land, in latitude 79® 55' N, longitude 1 1® sf ^ required ? 



Tratiirse Table. | 


Longitude Table. 


Courses. 


Dist. 


Diff of LaL 


Departure* 


Successtre 


Merid. 


Meriff. 


Diff of Lotfgitlide. 


N 


s 


£ 


W 


Latitudes. 


Parts. 


Diff. Lat. 


£ 


w 


WNW 

sw 

NWfW 

NAE 

NW 4 N 

SAE^E 


1 

no 

56 

78 


58.9 

56.4 

J07.9 

45-0 


67.9 

73-4 


21.5 

26.3 


1A2.3 

67.9 

68.8 

33-4 


78® 15* 

68 6 

79 3 

80 50 

81 35 
80 22 1 


7817 

8120 

7774 

8056 

8676 

8970 

8504 


303 

346 

282 

620 

294 

466> 


123.6 

166.7 


73»-7 

346.0 

343-6 

218.0 






268.2 

> 4‘-3 


> 4^-3 


47.8 


312.4 

47.8 








290.3 


*639-3 

390^3 






126.9 






264.6 










1349.6 



LfAtitude led 
DiC of latitude 



By Rule L 
78 ^ 1 y N. 

2 7 N. 



X«atr conte to - 8o 22' N. 

IVC^idioiml dHFr of latitt/de 
Aa.dilRMrence of lat. - 126.9; 

is to raeii diff; of'lat. ' - 687 
so Is thedepaiiure - 264^6 

to diff.'of lougit^ 

ILiOiigitude led 
lK»ifg;itode^ 



Mer.pts. 7817 

Mcr. pU; 8504' 

687 
2.10346’ 
2.836^' 
^ 2.42256 



28® 14' E. 
22 29 W. 



Longitude left 

Difference of longitude * 

Longitude in* - - 5 45 E. 

To find the' bearing and^distanod df Hadult*s 
head-land* 

Lat. H. H. = 79® 55'N. M. P. 8347 Lod. 11® jyE. 
Lat. ship. =z8o 22 N.M. P.8504 Lon. 5 45 E. 



14^2' 

25® 52* 

28 tif E. 

Li 



3.I5666B 



Diff; lat. o 27 M.D* L. 157 Di L.6 10 



310 



■ - 4^ 22'"E* fl 

T*4ib error of thi^'in6tliod^^iD‘thh<presehtexam]dr, | 
therefore 1® 23'. | 



Now tb 78^ half the meridional difference of la- 
titilrde, andf'i^.ohdif ' the diftcencef of longitude, 
thfe'OOtUrse 67®, abdoppbstte to'the dlflference of lati- 
tude 27, the distance is ^ milCs*^Henee lUcluit's 
bead-land bears S 67® £, distant 69 miles* 
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NAVIGATION. 



Method of 

resolving CildP. VIL Containing the Method of resolving the 
M Problems of Mercatof^s Sailing ^ by the 

Motor’s sistance of a Table of Logarithmic Tangents. 

^ Sailing. ^ pi^QQ Given one latitude, . distance,, and dlfier- 
ence of longitude j to find the course, and other lati- 
tnde. 

Rvlu. To the arithmetical complement of the loga- 
rithm of the distance, add the logarithm of the differ- 
ence of longitude in minutes, and the log. oosine of 
the given latitude j the sum rejecting radius wilf'be tho' 
log. sine of the approximate course. 

To the given latitude taken as a course in the tra- 
verse table, add half the difference of longitude in a 
distance column ^ the corresponding departure will be 



Practicf. 

the first correction of the course, which ii lubtrsctife 
if the given latitude is the least of the two^ otherwue, moli^ 
additive. 

In Table A, under the complement of the course, 
and opposite to the first correction in the side co- sda^ 
lumn, is the second correction. In the same table 
the number answering to the course at the top, and dif- 
ference of longitude in the side column \ and such part 
of this number being taken as is found in Table B op- 
posite to the given latitude, will be the third correc- 
tion. Now these two corrections, subtracted from tbe 
coarse corrected by the first correction, will give tbe 
true course. 

Now the course and distance being known, tbe dif- 
ference of latitude is found as formerly. 



- 








Table A. 








Table B. 


Arc. 


IO® 


20® 


c» 




50® 


60® 


70“ 


80° 


90° 


Lat. 




1“ 


3 ' 


I 


1' 


1' 


0' 


0' 


0' 


o' 


o' 


0® 


I 

T 


' 2 


12 


6 ‘ 


4 


2 


2 


1 


I 


0 


0 


10 


1 

T 


3 


27 


*3 


8 


6 


4 


3 


2 


1 


0 


20 


i +4 


4 


47 


23 




wm 


Wm 


s 


3 


1 


0 


3 ® 


i+i 


5 


WSM 


36 


23 


wm 


Di 


8 


5 


2 


0 


40 


»+tV 


6 




J 2 


33 


22 


16 


II 




3 


0 


P 


i 


7 


B 9 






30 


21 


15 




4 


0 


60 


i 


8 ' 






J8 


40 


28 


*9 




6 


0 


70 

80, &c. 


f+A 

t 



Example. Fronr latitude 50* N, a ship sailed 290 
miles between tbe south and west, and differed her lon- 
gitude 5^. Required the coarse, and latitude come to? 

Distance - - 290* ar. co. log. 7 * 53 7 ^^ 

DifF. of foDgitude • 300 )og» 2.47712 

Latitude - • 50° o'co. - 9.80807 



Approximate course- - 41 4,1 sine - 9.82279 

To lat. 50% and half di£L.long. 150 in a dist. 

col. the first corr. in a dep. col. is 1 15 . i 55 
Approximate course - 41 41 

Cor. ... I 55 
It table A to co. course 48^ and 1st corr. 

55^ the second direction is 
To course 41^ and diff. long. 5®, the nnm- 
ber . is i'5, of which ^ (Tab. B) being 
taken, gives 

Tnie course - - - - & 43 5* W 



} 

} 



To find the difference of latitude. 

As radius 10.00000 

is to tbe cosine of the course 43^ 33' - 9.8(Sb20 

so is tbe distance - - 290 - 2;46240 



to the difference oflatitude - 210.2 

Latitude left . . . . 

Difference of latitude ' 



2.52260 

50^0'N 

3 308 



Latitude come to - - - - 46 30N 

This problem was proposed, and resolved, by Mr 
Robert Hues in bis Treatise on the Globes^ printed at 
London in the year 1639, p. i8i. 



It was afterwards proposed by Dr Halley, io the se- 
cond* volume of tbe Miscellanea Curiosa^ p. 34. io the 
following words : 

A ship sails from a given lAtitude^and, rvee 
certain number (f leagues ^ has altered her longitude bfo 
given angle ; it is required to find the course stecroL 
And be then adds— - 2 ^ solution hereof would he my 
acceptable j if not to the public^ at least to the asUhor q 
this tracts being likely to open some further liglu into the 
mysteries of geometry* 

Since that time, this problem has been solved in aa 
indirect manner, by several vrriters on navigation, sad 
others As Monsieur Bougoer, in his Nouveau Traid 
de Nav^ation ;b\x Robertson, in the second volooe of 
his Elements of Navigation; Mr Emerson, in his Theo- 
ry of Navigation^ which accompanies his Mathematkd 
Principles of Get^aphy ;^T Israel Lyons, in theNos- 
tical Almanack for 1772} and Monsieur Bezoiit, in his 
Traddde Novation; and lately, Baron Maseies, with 
the assistance of Mr Attwood, has given the first dived 
solution of this problem. For a comparison of the va- 
rious snlntions which have hitherto b^n made of this 
problem, the reader is referred to that by Dr Mackay, 
in tlie fourth and sixth volumes of Baran Mascicf^ 
Scriptores Logarithmici* 

It was intended in* this plaoe to have given rules, It 
make allowance for the spWroidal figure of the earth : 
but as tbe ratio of the polar to tbe equatorial senii-axh 
is not as yet determined with sufficient aecwary, 
iiettber* is it known if both bemisplieres be sinOir 
figures ^ therefore these rules wonld be groonded ee as- 
sumption only, and might probably err more fim the 
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Calculation* 

In the triangle BIF are given BI and BF equal to 
|9 miles, and 26 miles respectively ; and the angle 
B FI equal to 7 points : To find the side FI, and angle 
FBI. 

To find the angle BIF. 

As the distance Bl - 39 ~ 

is to the distance BF - 26 - 

so is the sine of BFI - 78° 45' - 



to the sine of BIF 
Sum 

Angle FBI 
EBF 

Difierence, or FBI 



40 50 

"9 35 

60 ^5 

33 45 

26 40 



Bearing of Jersey from BrehautN 63 20 F. 

To find the distance FI. 

As the sine of BFI . 7^° 4/ 

is to the sine of FBI - 60 25 

so is the distance BI - 39 miles 



9.99157 

9*93934 

1.59106 
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Oblique 

Suiliiijr. 



1.59106 

I.41497 

9.99157 



- 9.81 548 



ctice. 

ique truth than those adapted to the spherical hypothesis. 
This therefore is supposed to be a sufficient apology for 
not inserting them. 

Chap. VIII. Of Oblique Sailing, 

'Oblique sailing is the application of oblique-angled 
plane triangles to the solution of problems at sea. This 
sailing 'will be found particularly useful in going along 
shore, and in surveying coasts and harbours, &c. 

JJjr. I. At I ih A. M. the Girdle Ness bore WNW, 
and at 2h P. M. it bore NW^N : the course during 
the interval S&W, five knots an hour. Required the 
distance of the ship from the Ness at each station ? 

By Construction* 

Describe the circle NF, SW (fig. 34.), and draw 
the diameters NS, FW, at right an^es to each other: 
from the centre C, which represents the first station, 
draw the WNAV line CF j and from the same point 
draw CH, S&W, and equal to 15 miles the distance 
sailed.— From H draw HF in a N WAN direction, and 
the point F will r^resent the Girdle Ness. Now the 
distances CF, Hr will measure 19.1 and 26.5 miles 
respectively. 

By Calculatwn* 

In the triangle FCH are given the distance CH 15 
miles, the angle FCH equal to 9 points, the interval 
between the SAW and WNW points, and the angle 
CHF equal to 4 points, being the supplement of 
tlie angle contained between the SAW and NWAN 
points ; hence CFH is 3 points : to find the distances 



CF, HF. 

To find the distance CF. 

As the sine of CFH - 3 points - 9.74474 

is to the sine of CHF - 4 points - 9.84948 

so is the distance CH 15 miles • • 1.17609 



to ^e distance CF - 19*07 - 1.28083 

To find the distance FH. 

As the sine of CFH - 3 points - 9.74474 

is to the sine of FCH - points , - 9-99157 

so is the distance CH > 15 miles - 1.17609 



to the distance FH - 26.48 1.42292 



Ex* 2. The distance between the SF point of the 
island of Jersey and the island of Brebaut is 13 le^ues : 
asd the correct bearing and distance of Cape Frehel 
from the island of Brehaut is SFA£ 26 miles. It is al- 
so known that 4 he SF point of Jersey bears NNF from 
Cape Frehel : from whence the distance of these two is 
xequired, together with the bearing of the same.point 
from the island of Brebaut P 

By Construction. 

Describe a circle, (fig. 35,) and draw two diameters 
right angles, the extremities of which will represent 
^hre cardinal points, north being uppermost.— Let the 
^^entre B represent Brehaut, from which draw the SFAF 
J ine BF equal to 26 miles, and the point F will repre- 
^^tit Cape Frehel, from which draw the NNF line FI j 
^xiake BI equal to 39 miles : Then FI applied to the 
^.«:ale will measure 344 miles, and the inclination of BI 
the meridian will be found equal to 63^4* 



to the distance FI - - 34*58 - 1-53883 

Ex* 3. At noon Dungeness bore per compass NA\^., 
distance 5 leagues^ and having run NWAW 7 knots 
an hour, at 5 P. M. we were up with Beachybead. 
Required the bearing and distance of Beachybead from 
Dungeness ? 

f By Construction* 

Describe a circle (fig. 36.) to represent the horizon 5 
from the centre C draw the NAW line CD equal to 
15 miles ; and the NWAW line CB equal to 35 miles ^ 
join DB, which applied to tlie scale will measure about 
264 miles and the inclination of DB to the meridian 
will be found equal to N 79*4 W. 



By Calculation, 

In the triangle DCB are given the distances CD, 
CB equal to 15 and 35 miles respectively ^ and the an- 
gle BCD equal to 4 points \ to find the angles B and 
D, and the distance BD. 

To find the angles. 

Distance CBs=35, sum of the ang. 16 points. 

CDz= 15, angle C - 4 



Sum - 50, angles B and D 1 2 

Difference 20. half sum - 6 pts. s 67^ 30' 

As the sum of the distances - 50 - 1.69897 

is to their difference - 20 - 1*30103 

so is the tang, of half sum angles 67 30 - 10.38378 



to the tangent of half their diff. 44 o - 9.98484 



Angle CDB 


111 39 


Supplement 


68 30 


Angle, NCD 


- II 15 



Mapietic bearing - N7945W, Or by al- 

lowing 24 points of westerly variation, the tnie bearing 
of Beac^bybead from Dungeness will W4S nearly. 

4 Q 2 To 
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ObUqae 

Siil ing, As the sine of €DB 
^ y is tp Uie sine of BCD 
BO is the distance BC 

to the distance BD 



N 

To find the distance. 



in® 3</ 
4 S -0 
35 

26.6 



A V I G 

9.96868 
9.84948 
1.54407 



1.42487 

JSx, 4. Running np Channel EfiS per compass at the 
rate of 5 knots an hoar. At 1 1^ A. M. the Eddistone 
lighthouse bore N6E^£,andthe Start pmnt NEfiEjE j 
and at 4 P. M. the Eddistone bore NWfiN, and the 
Start Nj£. Required the distance and bearing of the 
Start from the Eddistone, the variation being 2^ points 

By Ckmtiruciiotu 

wu C (fig- 37*) represent the {(st station, 

^ from which draw the NfiE^E line CA,^ the NEfiEjE 
line CB, and the EAS line CD, which moke equal to 25 
miles the distance run in the elapsed time y then from 
D draw the NEfiN line DA intersecting CA in A, 
which represents the Eddistone j and from the same 
point draw the N^E line DB cutting CB in B, wfaiclr 
therefore represenU the SUrt. Now the distance AB . 
applied to the scale will measure 22.0, and the bearing 
per compass BAF will measure 73®^. 

By Caiculation, 

In the triangle CAD are given CD equal to 25. 
miles, the angle CAD ef|iial to 4^ points, the distance 
between Nfi^E and *, and the angle AD^Q 

equal to 4 points, the distance between the NWfiN ai^ 
WAN points } to find, the disUnce CA. 

^ the sine of CAD* 4J poinU - 9.86979 

is to the sine of CDA 4 points - 9.84948 

so is the distance CD 25 miles - * *39794 

tOi the distance CA 23.86 - ^* 321^3 

In the triangle BCD, arc given the distance CD 25 
miles, the ande CBD 44- points the interval between 
NEfiEj and NJE, and CDB 7I points, the distance 
between WAN and N4E5 to find the distance CD. 

As the sine of CBD - 4J points , 9.88819 

is to the sine CDB - 7^ points^ 9-99947 

80 is the distance CD - 25 miles ^*39794 

to the distance CB - . 1*50922 

In the triangle CAB, the, distances CA, CB, are 
given, together with the iociuded angle ACB, equal to 
4 points, the distaoee betiseen NfiE^E and NEAE^E^ 
to find the angle QAB and^distance AB;' 

DisUnce CB 32,3 Angle ACB . —45® <y 

Di^nee>C 4 . 23*86 Sum of CAB and ABC 135 o 



Spm, 56.16 Half 

Diffeience 8.4^ 

Aa the sum of the distances 
is. to their difference 
sp is the tangent of half 
sum angles 
to the tangent, 
diff. angles 

Angle CAB 
Angle CAE 




69 30 

*•74943 

0.92634 

i 9 - 3??78 



Be«rwg pfS 8 73 aa E <w£S£iE> aud 



A X I O N. Piactic 

the Tariatioa 2I pMU hdag albwed t» the k& tf (»&. 

the tnc bearing d* the Suit So; 

the Eddistone. 

To find the 

Als the sine of CAB 87® 26^ - 9-9995^ 

is to the sine of ACB 4i c/ 

so is the distance CB • 32.3 1.50922 



to the distance AB - 22B6 x-359t4 



^ -Ear. 5. A ship from a port in latitude 57® 9^ X, ka. 
gitode 2®*5^ W, sailed 82 arilea oa a direct coane, aa^ 
spoke a ship that bad roo 100 aalca froai a pert k la- 
titude 56® 21' N, kogitiide 2® 5c/ W.-^Beqabed ik 
course of each aad the. ktitade aad kagkode cw 

to ? 

Imk 57® 9^ N Mer. parts 4199 Loa. 2® W 

— 56 21 N ■ ■ 4112 — 2 50W 

D^oflal. 48 Mer. dHL kt. 87 Didoa.41 

JBy OmHrmctwm, 

the meridional diflerenoe of lirihidr, the dif> 
fiirence of longkode, and difference of latitude, 000- 
struct the triangles ADC^ ABC (fig. 38^ as in Mcr-F^,^ 
catoris Sailing ; then A will represent the northenmmt, 
and C the sonthemmost port. The distance AC ip 
plied to die scale will nieasore 53 mOes, and the bem- 
•1^ BCA will be 25®J; From the points A and C, 
with distances equal to 82 and 100 miles lespectivdj, 
describe aiohes intenectuig ea<^ other in M, whkk 
will therefore be the place ^ meptiiig, — ^w the 
ABM, the ship's .courqc fronvJiie sootheimaoBt port, 
will measurOr^ 8o®yE y and the other ship's ceo r sf , 
or angle BAM, will be 67®#, or ESE. From M 
draw the parallel MNP, and AN will he the difcr- 
ence of latitude roa^ h]r, the one shipi, and CP that 
the other ship: -hence either of these being imi'iimd 
and applied to its correspondent latitude, will gne 56® 

38^, the latitude in. Make AF .equal to 57, the ok- 
ridional difierence of ktitode betwccR the noitheiaiBoW 
port and latitude in : from F draw FG perpeodicalir. 
to AF, aqd produce AM to G, then FG will be tk 
diffiweace of loDgitnde, which applied to the scale w 3 l • 
measure 139 ; hence the longitude is o® id E 



By CakulaLktin- 

In the triangle ADE, ABC, are given AD* efod 
tOv87, D£ equal to 41, and AB eqnaj to 48 : to fial 
the angle- BAC and dirtance AC. 

To find the hearing of the ports. 

M the meridional diffl^f lat. 87 - 1*93952 

is to the diff. i^-loiig. - 41 . 2.61278 

sois.radius . . . . 10.00000^ 



to the tapgsot of the bearing 25® 14' 

To fiU(d the distanoe of tlie.poi4p, 

Asradinp 

is to the secant of the 7 o « 
faring - l - 

80 is the di$[^qf latitude a 9 



967396 

10*00000 

1004355 

r.68i24 



to the distance 53i06 - 1*72479 

In the triaqgle AMC, the three rido^ are gii^ 
find the angles.* 



To. 
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letice. 

liqHe 

ii"g AM 
— MC 
AC 



navigation: 



To find the angle ACM. 
82 



JOO 

235.06 

“ 7*53 

53-53 



27 29 



Sum 

Half . 
Difference 



jA 4 igle ACM 
Angle BAG 



ship’s course J ** 

To find the 

As AM 

is to MC ... 
so is the sine of ACM - 

to the sine of MAC 
Angle BAC 



ar.co. k^e 
ar.co.log. 

log. 

bg. 



• 8.00000 
- *- 275»3 

2.07015 

»-ii 059 



within six points of the wind* 
and distance on each tack P 



<77 

Bequired the eetiM WMimM 

Saflhig. 



19.89597 
cosine 9*94798 




By Construction. 

Draw the SSW line CB (fig. 39.) eifualio 48 miles, ffg. 39. 
Make the angles ACB, ABC, each equal to 6 points. 

Hence the first course will be W, and the second SE : 
also the dktanee CA, ot AB, 4 pplied tc the Sealer 
will measure 6aj: miieS| the distance to be sailed oit 
each board. 

Cakulafion. 

From A draw AD perpendieulor to BC ^ then in 
the triangle AI>C ate given CD equal to 24 miles ; 
and the angle ACD, equal to 6 points, to find the di« 
stance AC. 



angle MAC. 
82 


1.9*381 


As radius 

is to the secant of C 
so b CD 


- 6 points - 

24 miles 


10.00000 

XO.41716 

1.38CX2X 


100 

54 58 - 


2.00000 

9.91319 


to CA 


1 

62.7 


*•79737 


93 3 - 


9*99938 


Ex. %. The wind at NW, a ship bound to 


a port 64 


25 14 


miles to the windward. 


proposes to reach it on three 



J 8 67 49 E, or ESE. 



Northernmost ship’s 
course 

In the li^t-angled triangle AMN, given AM, and 
the angle MAN, to find the difierences of latitude 
AN. 



As radius 
is to the cosine ofl 
the course j 
*0 h the distance 

to the diff. of lat. 
latitude of nor-1 
themmost port j 

XjUtitode in 



670 49' 
82 



57 



30.96. 

9 Mcr. parte... 



10.00000 

9 - 5770 O 

1:91381 

1.49081 
4199 



56 38* Mer. parts 4142 



Bdferidloinil difference of latitude 

^ To find the difference of longitude FG 
Am radius 

ia^to the tangent uf 7 
tbe.course ^ 

so b the mer. diff. oflat. 57 



57 
10 . 00000 ' 
X0.38960 



tack, and each within 5 points of the wind. It^uired 
the course and distance on each tack P 

By Construction., 

DravMthe N W line CA (fig. 40.) equal te 64 niiles \ Fig. 4c* 
from C. draw ,CB W^S, and from A draw AD paral- 
lel thereto, and in an opposite direction \ hbret AC in 
£, and draw BED pai^lel to the NfiE rhumk meet- ^ 
ing GB, AD in the points B and* D; then CBsrAD 
applied to tjje scale will measure 367 milto. and BDs: 
2CB^72 t nnles. 

Calculation. 

From B draw^ BF perpendicular to ACj then, in' 
the triangle BFC are given the angle BCF equal to 
5 points, and CF equal to ono*fi>urtb of CArri6 m. to 
find CB. 

As radius ,. - - - - . I0.OOOO6 

b to the secant of BCF - 5 points - xo.25526 

so b CF . • - 16 m. . . 1,20412 



to CB 



36.25 



*•55938 



2-*4547 



t<rthe diff. of long. ^^39*8^ 

XfOngitude left - . 2® 9'W 

IMfiference of longitude - 2’ 20 E 

Ixmgttnde in - - a x i 

GffAppMlX^' Of Windvfard Smiingw 

WiKUWABD sailing is, when a ship bjr reason of a 
contrary wind is obliged to sail on.diffierent Ucks inoiw. 
^er to g^: her intei^d port \ and the ohject thb 
sailiog b to find the proper course and dblanoe^ to bn 
xna on ear;h tack. 

JSx. 1. A ship is bound 46 a port 48 miles directly 
the windward, the wind being SSW, which it b in- 
to reach on two boards^ and the ship can lie 
i 



En* 3» A ship which can lie within 5} points of the 
^ wind, b bound to a port 36' miles to the windw^id, the 
wind being NE6N, which it is intended to reach oh 
four boards, the first being oa the laHtoi^ taefc Ke- 
qiured the course and dbttince on each > 

By Construction. . 

Draw the NE8N Ikle 6A (fig^ 44^) equal* to 36Fig.4x. 
milnsrcnd-bbeot it ia B y from C and B draw lines pa- 
rallel to the E^ixhpmb^ and front A and B draw 
lines 5pae^l to the SSEfE pointy nleetiag the former 
in the points D and £. Now the dbtmices AD, BD, 

BE, and C£, are equal •, and any one ef them applbd 
to the scale will measure 19.x imleS. 

^ Calculation. 

From £ draw £f perpendicular to AC> and in the 
trbngle CFE ace given CFszj^m. and the angle FCE 
=5f points, to find CE. 

Ajfit^ 
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MTindvranl As radius 



is to the secant of F€£ 
so is CF 



to tlie distance C£ 



NAVIGATION. htkt 

10.00000 To find CB, the distance on the larboard tack. Cwa 
Jf^irits 10.32661 As the sine of B - - 4 point® ^849485^ 

9 miles 0.95424 is to the sine of £ - - 9 points 99915)'*^ 

— so is the distance CE - 27 miles 1.41116 

29.1 miles 1.28085 _ 



Ejp. 4. A ship bound to a port bearing WW distant 
40 miles, with the wind at NA£j£, intends to reach 
it on two boards. Required the course and distance 
on each tack, the ship lying within 5^ points^ the 
wind ? 



to the* distance BC - - 37«45 

To find BE half the distance on the starboard tacL 
As the sine of B - - 4 points 9.84948 

is to the sine of C - - 3 points 974474 

30 is the distance C£ - 27 miles 143136 



By Construction. 

Fig. 4a. Draw the NAW line CA (fig. 42.) equal to 40 
miles ; and because the wind is NAE^E, and the ship 
can lie within 5-} points of the wind, the course on the 
larboard tack will be EAN, and on the starboard NW. 
Therefore, from the centre C draw the E^N line CB, 
and from it draw tlie NW line AB, meeting CB in 
B 3 then CB and AB applied to the scale will measure 
26.7 and 48.1 m. respectively. 

By Calculation. 

In the triangle ACB, given AC=40 miles, and the 
apgles A, B, and C, equal to 3, 5, and 8 points respec- 
tively, to find AB and BC. 



to the distance BE - - 21.21 1.32662 

Whole distance AC - 42.42 

Ex. 6. A ship plying to the windward, with the 
wind at NNE, after sailing 51 miles on each of two 
tacks, is found by observation to have made 56 mL'« 
of difference of latitude. How near the wiad did she 
make her way good ? 

By ^ Construction. 

Make CA (fig. 44.) ^qual to 36 miles; dnwABl?4^ 
perpendicular to CA, and draw the NNE line CB, 
meeting AB in B ; make CD, BD each equal to 51 
miles, and these being measured, will be found qd ti 
6 points. 



To find the distance CB. By Calculation. 

^ the sine of B - - 5 points 9.91985 In the triangles CAB, BCD, are given AB qua! t« 

is to the sine of A - - 3 points 9*74474 3^ CD=BD=:5i, and the angle ACfi qual to; 

so is the distance CA - 40 miles 1.60206 points ; to find the angle BCD. 

- -- As the distance CD - 51 i*7Q757 

to the distance CB - - 1.42695 is to the diff. of latitude C A - 18 1.25527 

To find the distance AB. so is the secant of ACB - 2 points 10.03438 

As the sine of B - - 5 points 9*91985 ^ ■ 

is to the sine of C - - 8 points 10.00000 ^0 cosine of BCD - 67® 32' 9.58208 

so is the distance CA - 40 miles 1.60206 



43* 



to the distance AB - 48.11 1.68221 

Ex. 5. A ship close hauled within 5 points of the 
wind, and making one point of leeway, is bound to a 
port bearing SSW distant 54 miles, the wind being 
SAE : It is intended to make the port at three boards, 
the first of which must be on the larboard tack in order 
to avoid a reef of rocks. Required the course and dis- 
tance on each tack ? 

By Construction. 

Draw tlie^ SSW line CA (fig. 43.) equal to 54 ni. 
and as the wind is SAE, and the ship makes her course 
good within 6 points of the wind, therefore the course 
on the larboard tack will be SWAW, and on the star- 
board EAS : hence from C draw the SWAW line CB, 
and from A draw AD parallel thereto ; bisect CA in 
E, and draw BED parallel to the EAS line ; then will 
CB and AD be the distances on the larboard tack, 
which applied to the scale, each will be found to mea- 
sure 37.4 ; and the distance on the starboard tack BD 
will measure 42.4 miles. 

By Calculation. 

The^ triangles CBE,EAD are equal and similar : 
hence in the first of these are given CE, equal to 27 
miles, halt tlie distance between the ship and port ; the 
angles C, B, and E, equal to 3, 4, and 9 points re- 
spectively, to find CB and BE. 

4 



Chap. X. Of Current Saiimg. 

The computations in the preceding chaptexs law 
been performed upon the assumption that the water has 
no motion. This may -no doubt answer tolerably well 
in those places where the ebbings and flowings are re- 
gular, as then the cflfect of the tide will be nearly com- 
terbalanced. But in places where there is a coostafil 
current or setting of the sea towards the same point, as 
allowance for the change of the sbip^s place triswg 
therefrom must be made ; And the method of resolrag 
tliese problems, in which the efiect of a cuneot, w 
heave of the sea, is taken into consideration, is alW 
current sailing. 

In a calm, it is evident a ship will be carried in Ae 
direction and with the velocity of the current Hence, 
if a ship sails in the direction of the current, berrate 
will be augmented by the rate of the enrrent; but if 
sailing directly against it, the distance made good will 
be equal to the difierence between the ship^s raleas giv- 
en by the log and that of the current. And tbc ako- 
lute motion of the ship will be a-head, if her ratecx* 
ceeds that of the current 5 but if less, the ship wil 
make stern way. If the ship^s course be oblique to the 
curreni>, the distance made good in a given time will 
be represented by the third side of a triangle, whereof 
the distance given by the log, and the drift of the car- 
rent in the same rime, are the other sides ; and the tree 
course will be the angle contained between the mcridiifl 
and the line actually described by the ship. 
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It Ex, i, A ship sailed NN£ at the rate of 8 knots an 
^hour, during i8 hours, in a current setting N^VAW2 t 
miles an hour. Required the course and distance made 
good ? 

* By Construction. 

Draw the NNE line CA (fig. 45.) equal to 18 X 9 
= 144 miles; and from A drgw AB parallel to the 
NW^W rhumb, and equal to 18x2^=45 miles: now 
BC being joined will be the distance, and NCB the 
course. The first of these will measure 1 59 miles, and 
the second 6® 23'. 

By Calculation. 

In the triangle ACB, are giren AC=I44 miles,. 
AB=45 miles, and the angle CAB:=o points, to find 
BAG and BC. 



Dist. AC - 144 


Aiig. BAC^o pts=ioi® 15' 


Dist. AB - 45 






■ — 


B+C 


78 45 


Sum - 189 


B+C 




Diff. - 99 




- 39 


As the sum of the sides 


- *180 


- 2.27646 


is to the difference of the sides 99 


- >-995<S3 


so IS the tan. of half surr 


1 angles 39 22 J 9-9‘4»7 


to the tan. of half diff. angles - 23 


*5t 9-^3534 


Angle ACB 


16 


7 


Angle ACN 


22 


30 


Course made good 


N T 


23 


To find the distance. 




As the sine of ACB 


16“ 7' 


- 9-44341 


is to the sine of CAB 


lot 15 


- 9-99*57 


so is the distance AB 


45 


1.65321 


to the distance CB 


159 


2.20137 



Ex. 2. A ship from a port in latitude 42® 52' N, 
sailed S6W7W 1 7 miles in 7 hours, in a current set- 
ting between the north and west ; and then the same 
port bore £N£, and the ship's latitude by observation 
was 42P 42^ N. Required the setting and drift of the 
current ? 

By Construction^ 

Draw the SAV-jW line CA (fig. 46.) equal to 17" 
miles, and make CB equal to 10 miles, the difference 
of latitude: through B draw the parallel of latitude 
BD, and draw the WSW line CD, intersecting BD 
in D : AD being joined, will represent the drift of the 
current, which applied' to the scale will measure 20.2, 
and the angle DA£ will be its setting, and will be 
found equal to 72®. 

By Calculation^ 

In the tnangle CBD, given CB=ia miles, and the 
angle BCD=6 points ; to find the distance CD. 

Aii radius ..... lOUDOOOO 
is to the secant of BCD - 6 points 10.41710 

so is the diff. of lat. CB - 10 miles r.00000 



to tke distance CD - 26.13 1.41710 

Again, In the triangle ACD are given the distance 
AC=17 miles, CD=26.i3, and the angle ACD 44 
points ; to find the remainbg parts* 



A T I O N. 

To find the setting of the current. 
Distance DC= 26.13 Angle ACD=t 44 points. 
Distance AC=:i7. o CAD-{-CDA ii-J 



6791 



Caraeat 

Sailing. 



Sum 



43-^3 



Difference - 9*13^ 

As the sum of the sides 
is to the differ, of the sides 
so is tang, half sum angles 

to tang, half diff. angles 



CAD-l-CD A 
2 



43- *3 

6441' 

24 6 



=5^=64 41^ 

1.63478 
0.9604X 
10.32509 

9.65078. 



Angle CAD - - 88 47 

Angle CAE = ACB = i4 p. = 16 62 



Setting of the current EAD =r 71 55 

To find the drift of the current. 
As the sine of CAD - 88* 47'’ 

is to the sine of ACD - 44 points 

so is the distance CD - 26. 13 



9.99990 

9.88819 

1.41710 



20.2 



1-30539 

20.2 

_=2.9 



to the drift of current AD 
Hence the hourly rate of the current is - 
knots. 

Exa 3*. A ship, from latitude 38® 20' N, sailed 24 
heurs in a current setting NW^N, and by account is in 
latitude 38® 42' N, having made 44 miles of easting ; 
but the latitude by observation is 38® 58' N. Required ' 
the course and distance made good, and the drift of the 
current. 

By Construction. 

Make C£ (fig. 47.) equal to 22 miles, the difference Fig. 47J 
of latitude by U, ^ and £A=t 54 miles, the depar- 
ture, and join CA ; make CDzzaS miles, the differ- 
ence of latitude by observation ; draw the parallel of 
latitude DB, and from A draw the NW6N line AB,.. 
intersecting DB in B, and AB will be the drift of the 
current in 24 hours : CB being joined, will be the dis- 
tance made good, and the angle DCB the true course. 

Now, AB and CB applied to the scale, will measure 
19.2 and 50.5 respectively: and the angle DCB will 
be 41®4- 

By Calculation. 

From B draw BF perpendicular to AE, then in the 
tnangle AFB are given BF=i6 miles, aod the angle 
ABF=3, points ; to find AB and AF. 

To find, the drift of the current AB. 

As radius ... 10.00000 

is to the secant of ABF - 3 points - 10.08015, 

so is BF - - - 16 miles - 1.204x2 



to the drift of the current AB 19.24 
Hence the hourly rate=r-^^^=o.8.. 

To find AF. 

As radius - • - . - 

is to the tangent of ABF - 3 points 

so is BF ... 16 miles 

to AF ... 10.69 

Departure by account EA - 44. 



1.28427 



10.00000 
9.8248^ 
1. 2041 2 

1.0290 1 



Tlruc dieparture EF=DB=:33.3i 



Now, 
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Now, m t&e triangle CDB are giren the difference 
of latitode and< deplore y to find the coarse and di- 
stance. 



site most steer, ani tlie £stnce nn bf tk kg 
knots an hoar to reach her port f 



To find the course. 

^ the difemice^ oC latknde CD 38. - 1.57978 

is to the departure DB - 33*3* - 

so is radios . . « - . 10.00000 

to the tangent of the course - 41^ 14' - 9.94279 
To find the distance. 

^radius . . - - . io.oooob 

is to the secant of the coarse - 41^ 14' I 0 :i 2 ^*j 6 

00 is the difference of latitude - 38 - 1.57978 



I%. 4 «. 



to the distance - - i 5®-53 “ **7^354 

Ejp. 4. In the Straits of Sundot at 2 P. Sf . Steering 
S£^S at the rate of 5 knots an hour^- 1 passed close by 
' the small islands off Hog point. At 6, not having 
changed cw course, came to anchor oa the Java shore. 
Upon ^tdng the said island from this anchori^ place, 
I find it beais-doe north, its distance by the chart being 
22 miles. It follows from hence, that our conrse has 
been i^ected by a ciHrent. -Required its velocity and 
direction f 

By ConstruciiofU 

From A (fig. 48.) draw the line AB^2o, 

which will repf^sent the sbip?s apparent track through 
the watery draw AC equal to 22 miles sooth,, and 
' C will be the ship^s real place j and BC being joined 
will be the current's di^ in four hodts ^ which ap- 
plied to the scale will measure 12.3 j from A draw 
AD parallel to BC, and the angle CAD will he the 
direction of the current, and will be found to mea- 
sure 64®f. 

By Calculation, 

In the trianrie ABC, given ABs:2om. AC=z22m. 
and the included angle Ar=3 points \ to find the re« 
maining ports. 

To find the setting of the current. 

Distance A€s22 m. Included angle =3 points. 



— ABcs20 



B+Csri3 



Sum - 42 

Difierence - 2 

■ As the sum of the sides 
is to the diff of the sides 



B+C 

2 

4a 

2 



'=: 6 tP= 573 ' 7 » 

1.6232c 
0.30103 



SO is the tang, of half sum angles 73° - 10.51806 

to tang, of half diff. angles 8.554 9-19584 

SetUng of the current S 64 1 2 W,orSW^W 4 W. 

To find the dtift of the current. 

As the sine of ACB 64® 12' - 9 ^S^ 5440 t* 

is to the sine of BAC 33 45 . 9.74474 

SO IS the distance AB - 20 • ^-30103 



to tha-veloeity of car. BC 12 34 - ^-09137 

and ■^■^1^3.1, its hourly rate. 

Example. 5. A ship bound. £roii|r,Da4er. iOr 
lying 21 miles to the SE^E^E, and the flood tide set- 
ting NEJE 2f 



By Co m tr vcti on, 

In the position ot the SE&E^E Himab, dnv DC 
S2I miltt (fig. 49.) -j draw D£ N£f£=sf mikr, 
from £ with 6 mUm cut DC in F ^ draw DB panlM 
to £F, meeting CB drawn paraUd to D£ : tben tbe 
distance DB applied to the sc^ will measore laiyiidr^ 4r 
^theeoin^ SDB will be SEfS. 

By Calculation. 

In the triangle DBF, giveo DE^tl ffliles, EF 
‘n6 railec and the angle £DF=:6 points ; to find tW 
-angle DFEssCBD. 

As the hourly rate of sailing - 6m. 0.77815 

is to the hourly rate of current 2f m. 0.39794 

so is the sine of EDFr^6 point 67® 30^ 9.96562 

to the sine of DFE - - 22 38 9.58541 

Angle - SDC=z 55. points z= 61 52 

Course SDB * “ * 39 * 4 ^SE 4 S. 

In the triangle DBC, riven DCi=2i miles, tk 
angle BDC=DFE=:22® 38', mod the angle DCBr 
D£F:=:6 points \ to find the distance DB. 

Ac the sine of DBC - 89® 52^ 

is to the sine of DCB - 67 30 

so is the tme distance DC 21 m. 



9 - 99 W 

9.96561 

1.32122 



to the distance by the log DB. 21 m« 1.28785 

Chap. XI. Instruments profosei to solve the varism 

ProUems in Sailings independent rf Caladdtm. 

Various methods, besides those already given, bm 
been proposed to save the trouble of calcnlttion.^ 
One of these methods is by means of an ins&tuBefit 
composed of rulers, so disposed ns to form 1 ligk- 
imgled triangle^ having miaiWo in a regular pragm* 
sioB marked on their sidess Tbeso instmmentt iw 
made of different materials) snch.as paper, wood^bm^ 
&C. and are diflkrently constructed,, accefdmg tntbe 
fancy of the inventor. Among instruments of tbif 
kind, that by John Cooke, Esq, seems to be the be^. 
A number of other instruments, very differeotlf con- 
structed, have been proposed for tlm same poiposei 
of these, however, we shall onl^ take notice of the rect- 
angular instrument, by A. Mlmkay, LL J): FJl££. 
&c. 

I. Q/! Cookers Triangmkn^Iiutrwmmt. 

Description^ The stock abed (fig. 5a) is 
rallelopiped : The length from a to d is two feet, ck 
breadth from a to d tww inchas» and the depth is me 
inck and a .bidfi Dia stack- is perioiatadUoaiptafi- 
nally, so as ta be ca p nhi a of co n ta ini ng: wHhin^ ejff 
accyltndriaal piece of wood one inch diameter) 
an> apertune on Rw, surface of th& s^efe ahsoM^qoir* 
ter of an inck wide^ which discloses: onmtwriAkfvt 
of ^thasuzfiice of the cylinder contained ) the eigedc 
is divided into twelve ;parts, each of these isi wihiiridd 
intiaisix: panlBf anA ei^ iohtheaa>agnki4ntoten<|^ 
sutfaco rof tha.cyUnder is dmdad laa g i lutod^ r 
into twelve parts^ and;oihenfikfofi!iham:m.nengrif>^* 

poftim 
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m. portion of a line of meridional parte 22 feet long, 

I to which contains the meridional parts for every minute 
Pro- from the equator as far towards the pole as navigation 
!!! is practicable^ and the smallest division on it is not less 
jjJj"®’than ^ rolling and sliding this cy- 

ila- Under, any part of any line on it may be brought into 
any position which may be required ^ the box t is en- 
grooved into the edge of the stock a by so that it may 
move freely from aio b ; a limb from this box extends 
to ky whicn serves to mark that degree of the perpen; 
dicular i / which is parallel to the centre of the semi- 
circle tn; i I is two feet long, and graduated on both 
edges as the stock \ it is perpendicular to the stock, 
and is fixed in the box t, by which it may be moved 
from a to ^ ; o p n is o semicircle of six inches radius, 
engraved, as appears in the plate, which slides freely 
from c Xo d in a groove in the edge of the stock c d ; 
m n is the index moving on the centre m, the edge of 
Tvbich marks the course on the semicircle ; it is two 
feet long, and divided into 72 parte *, and these are 
subdivided in the same manner as those on the stock 
and perpendicular, to which they are equal ; r is a ver* 
nier attached to the index to show minutes j ^ is a ver- 
nier composed of concentric semicircles, which slides 
along the edge q m, to the intersection of the perpen- 
dicular and index, where it serves as a vernier to both ^ 
below X is a small piece of ivory, with a mark on it to 
point out the degree of the line d c, which is perpendi- 
cularly under the centre of the semicircle. Fig. 51. 
is a view of the back part of the instrument. 

Use. The method of working every case which 
occurs m navigation, is to make the instrument similar 
to that ideal triangle which is composed of the differ- 
ence of latitude, departdre, and distance j or, to that 
composed of the meridional difference of latitude, dif- 
ference of longitude, and enlarged distance \ or, to that 
composed of the difference of longitude, departure, 
and sine of the middle latitude ^ which is done by 
means of the data procured from the compass, log-1 in6, 
and quadrant : whence it follows, from the nature of 
similar triangles, or from the relation which exists be- 
tween the sides of triangles and the sines of their op- 
posite angles, that the parte of the instrument become 
proportional to those which they represent^ and will 
ascertain the length of the lines, or the extent of the 
angles sought, by its gradations. 

In the practice of this instrument, a small square is 
necesary in order to bring the centre of the semicircle 
perpendicularly over the meridional degree correspond- 
ing to the latitude. 

Piane Sailing. 

pROB. I. The course and distance sailed being giVen, 
Co find the difference of latitude and departure. 

Example. A ship from latitude 24® 18' N, sailed 
x68 miles. Required the latitude come to, 
and departure? 

Set the centre of the semicircle perpendicularly over 
the given latitude 24® 1 8', and the index to the course 
3 points ‘j move the perpendicnlar until it cut the in- 
4lex at the given distance 168 > then at the point of in- 
'Cerseciion on the perpendicular is 93.3 miles, the de- 
^parture, and on the base, by the edge of the box, is 
38^, the latitude come to. 

VoL. XIV. Part IL t 
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Pros. II. Both latitudes and course given, to find iitKtra- 
the distance and departure. menta to 

Example. Let the latitude sailed from be 43° 50'N, ***bi^s*^*^ 
that come to 47^ 8' N, and the course NNE. Required in Sailiog, 
the distance and departure ? without 

Move the centre of the semicircle to the latitude left Calcula- 
43® 50', and the edge of the Ijox to the latitude come . . 

to 47® 8' y fix the index at the given course 2 points : 
then at the point of intersection of the index and per* 
pendicular is the distance 214 miles on tlie index, and 
the departure 82 miles on the perpendicular. 



pROB. III. Given the course and departure, to find 
the distance and difference of latitude^ 



Example. Let the latitude sailed from be 32® 38'N, 
the course SW^S, and the departure 200 miles. Re- 
quired the distance and latitude come to ? 

Move the centre of the semicircle to the latitude ' 
left 32® 38^, set the index to the given course 3 points, 
and move the perpendicular till the given departure 
200 cute the index ^ at this point on the index is 360 
miles, and the edge of the l^x will cut the latitude 
come to 27° 39^ N. 

Prob. IV, Given the difference of latitude and di- 
stance, to find the course and departure. 

Example. Let the latitude left be 17® 10' N, the 
latitude come to 2i® 40' N, and the distance sailed on 
a direct course between the north and west 300 miles. 
Required the course and departure f 

Move the semicircle and box to the given latitudes, 
and the index until the distance found thereon meets 
the perpendicular •y then at the point of contact on the 
perpendicular is 130.8, the departure, and on the semi- 
circle by the index is 25® jo', the course. 

Prob. V. The distance and departure given, to find 
the course and difference of latitude. 

Example. The distance sailed is 246 miles between 
the south and east, the departure is 138 miles, and the 
latitude left 51®' 10' N. Inquired the course and lati- 
tude come to ? 

Set the centre of the semicircle to 51® 10', the lati- 
tude sailed from > find the distance 246 on the index, 
and the departure 138 on the perpendicular ^ then 
move both till these points meet, and the course 34® lo* 
will be found on the semicircle by the index, and the 
latitude in 47® 47' N, by the edge of the box. 

Prob. VI. Both latitudes and departure given, to 
find the course and distance. 

Example. A ship fit>m latitude 43®io'N, sailed 
between the north and west till she was in latitude 47® 
14' N, and has made 170 miles of departure. Required 
the course and distance P 

Move the centre of the semicircle over 43® 10', and 
the edge of the box to 47® 14'^ find tlie departure on 
the perpendicular, and bring the edge of the index 
thereto ; now at the point of intersection is the distance 
297.4 miles on the index, and the course 34® ^2! ou 
the semicircle. 



Traverse SaUmg. 

Example, A ship from latitude 46® 48' N, sail- 
ed SSW-yW 24 miles, SdW 36 miles, and S^E 40 
4 R miles. . 
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lostru- miles. Required tLe l;Uitude ia, together with the ili- 
oicbu to rect course and distance? 

M»Wc £fo- the semicircle to the latitude sailed from 46® 48', 

and the index to the course SSW-jW ; mark the di- 
stance 24 on the index, and bring the perpendicnlar to 
Calcttbu meet it j then the index will cut the defiartore^ 11.3 
tion. on the perpendicular, and the perpendicnlar will cut 
■ V ■■ ^ the latitude 46° 2/ N on the base. For the next course 
and distance, bring the semicircle to the latitude mark- 
ed by the perpendicular, and lay down the course ShW : 
if it be towards the first meridian, move the last marked 
departure until it meets the index, and the limb of the 
box will r.iark the present departure 5 bnt if the course 
be from the first meridian, bring the last departure 1 1 .3 
to the Ihnb of the box, the index will mark the depar- 
ture made good 1 8.3 on the perpendicular, and the la- 
titude arrived at 40® 52' will be marked on the base by 
the perpendicular : proceed in the same manner with 
all the courses of which the traverse consists, then the 
difference of latitude 1® 36' will be intercepted between 
the latitude sailed from 46° 48', and the latitude come 
to 45® 1 2' last marked by the perj^ndicular ; and also 
the departure made good will be intercepted between 
that point on the perpendicular where the first depar- 
ture commenced, and that where the last terminated. 
Now, with the difference of latitude i® and the de- 
parture, the course will l»e S 8® 30' W, and distance 97 
miles, by last problem ih PliAc Sailing. 



both until these nambets meet, and the cmiplemat of 
the latitude 4^ 30^ will be diewn by the index oatk 
semicircle. 

u« 

Mercators and Middlt LaUbA 

Prob. L The latitudes and longitndes of tvo places Ctic 4 
given, to find the direct coorac a^ dtstinfr bastes ^ 
them. 

ExampUn Beqnired the come and distance be- 
tween two places whose latkodcs and kngitiides ire 
50® 30'N, 19® c/ W, and 54® 30' N, 15® 3o'W,w- 
spcctively ? 

By Mercator* s Sailingn 
To find the course. 

Move the centre of the semicircle pcipeodkolarly 
over the meridional d^yee answering to latitude 56^ 

50' N, then move the box nntil the edge of ibc pci- 
pendicular cuts the meridional parts of the other Uti- 
tude 54® 3c/ N, and move the index until it cots tie 
difference of longitude 3® 30' on the perpendicular, aid 
the index will mark the course 30® 10', srNKEit 
nearly 00 the semicircle. 

To find the distance. 

Screw the index to this coarse, and move the ccatit 
of the semicircle to the latitude 50® 50' N, ladlbc 
edge of the perpendicular to the laiitode 54^ 3^ 
then the perpendicular will cut the distance 254*1 w 
the index. 



BandUl Sallhfgn 

taOB. I. difference of ‘ longittide between two 
places in one parallel of latitude given, to find the dis- 
tance between them. 

Example. Let the eoihmon ktltode be 4^® Jo' N, 
and the difference of longitude 3® 30'. Required the 
distance ? . , 

Set the index to 40® 30', the complement of the la- 
titude on the hemicii^le 5 hlafk the difference of longi- 
tude In mlks <yn the ihdex j then mote the pelT>cn- 
cKctilar Until it'me^s the tertninktion* of the diflference 
of longitude on the index, and the part of tlie p<<rpen- 
dicurar intclrtepted hefdrti^n' the limb of the box And the 
jK>int of idtersecfitm Waibe the distance ^^6.4 ttfiies. 

PliOB. II. The distance between two places in one 
parallel of latitude* given, to find the difference of lon- 
gitude between them. 

Example* Let fhe latitude 'of the given ^^aiallel be 
49® 30' N, the distance sailed 136^4 E. Required the 
difference of longitude ? 

Set the index to the complement of the latitude 
40® 30', and mark the distance sailed on the perpendi- 
cular \ then move it until it mebts the index, and the 
point of intersection will show the difference of longi- 
tude 210' or 3® 30' on the index. 

Prob. III. Given thcr distance saikd on » paratieV 
and the diffetVnCe’of hshgitode, to 4 ud the ktitwle of 
that parallel. 

Example. The distance sailed due east is 13^*49 kn^ 
the difference of lon^tnde 3®’ 30'. Required the lati- 
tude of the parallel ? 

Find the difference of kwigUitde 210 on the index, 
and the distance 136.4 on 'the perpendicular, and move 
5 



By Middle Latitude SaiUi^. 

To find the departure. 

Move the centre of the semicircle to tbelititoic 
50® 50', and' the edge of * the index to thecompleueat 
of the middle latitude 37® lO'' on the semicirelej thw 
mote the box until the edge of the perpcndicnlir nto* 
sects the termmation of the diffcreuce of l on giu d^ 210 
miles on the index, which point of tutersectfoo wiHviI 
the departure 128 on the perpendicular. 

' To find the’ course and dtstance. 

Moi'e the edge of the perpendicnlar to the ikherb- 
titnde 54® 30', and the index until it cuts the den- 
ture 128 on the perpendicular j then will the peipesA- 
cnlar mark the distance on the index 254.7 imles, sri 
the index will mark the course on the oemteirde 50® t^f 
or NNEjE nearly. 

Prob. 11 . Both latitudes and course given, tsial 
the distance and difference of longitude. 

Example. A ship from latitude 56® 50'' N, bsgj- 
tude 19® o' W, sailed N 30® ic/ E, until she is in bt 
tude 54® 30' N. Required the distance and diferenoe 
of longitude ? 

By Mercator* $ BaBiOjg* 

To find the difference of longitude. 

'Move the box and semicircle as in the former 
blem to V^e meridional parts of the ^ven latitudes, tbeo 
set the index to the course, and it will mark the 
ence of longitude 3® 30'' on thq perpendicular: Resc^ 
the longitude in is 15® 30' W. 

To find the distance. 

‘Move the perpendicular and semicirok to the gM 
latitudes, and put the index to the given coarse > tbro 
the perpendicular will cut the distaiice 254?7 
♦he index* 
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•V. By Midille Latitude Sailing. 

>4 to To iiml the dii^tance and departure. 

’rob- More the semicii'cle and perpendicular to the given 
latitudes, and the index to the course \ then the per- 
9^’ pcndicular will show the departure 1 28 miles, and die 
index the distance 254.7 n^tles at the point of intersec* 

^ tioD. 

To find the difference of longitude. 

Set the index to the complement of the middle lati- 
tude on tlie semicircle, and move the box until the ter- 
mination of the departure on the perpendicular meets 
the index, which will mark the difference of longitude 
•thereon 210 m. or 3° 30'. 

Pros. III. Both latitudes and distance given, to 
find the course and difference of longitude. 

Example. From latitude 50® 50' N, longitude 19° o' 
W, a ship sailed 254.7 miles between the north and east, 
and by observation is in latitude 54® 30' N. Bequired 
the course and difference of longitude P 

ByMercator*s Sailing. 

To find the course. 

Move the perpendicular and semicircle to the given 
latitudes, and the index until the distance sailed mark- 
ed on it meets the perpendicular \ then the index will 
mark the course N 30® 10' E ofn the semicircle.' 

To find the difference of longitude. 

Screw the index to t lie coarse, move tbe peqi^l- 
cular and ^mlcircle to the meridional parts of the given 
latitudes, and the space intercepted between the limb 
of the box and the index will be the difference of lon- 
gitude 3® 30'' 

B^ MidiUe Latitude Sailing. 

To bod tbe departure and course* 

Move the semicircle and perpendicular to the giveii 
latitudes, and the Index until the distance sailed on it 
cuts the perpendicular 5 then the perpendicular will 
show tbe departure 128 miles, and the semicircle tbe 
ce tn rse N 30® 10' E. 

To find tbe difference of longitude. 

Set the index to 37® 20', the compleraeat of the 
middle latitude 00 tiie semicircle, and move the perpen- 
dicular until ihe terimiiatioii of the departure on it cuts 
* the index : then the point of intersection will mark the 
difference of longitude 210 mijes on the index. 

Pros. IV. Both latitudes and departure given, to 
find the course, distance, and difference of longitude. 

Example. Let the latitude and longitude sailed from 
be 56® 40' S and 28® 55' E respectively, the latitude 
come to 61® 20' S, and departure 172 miles. Bequired 
the course, distance, and, difference of longitude P 
By Mercator * 8 Saiiiftg. 

To find the course and distance. 

Move tbe perpendicular and semicircle to tbe given 
latitude (h)^ then move the index till it meets the 
extremity of the departure on the perpendicular 5 the 



A T I O N. 683 

distance will be marked on the index 329, and the ini>Lra. 
course S 31® 35' E, or SSE^E nearly, on the semi- menis to 
circle. sol^® Pioo- 

To find the di&rence of longitude. SaUiii"^ 

Move the perpendicular and semicircle to the mcri- without * 
dional parts of tbe given latitudes, and the index will Calculu- 
cut tbe difference of longitude on the perpendicular 

By Middle Latitude Sailing. 

The course and distance are found as before* 

To find the difference of longitude. 

Set the index to 31®, the complement of the middle 
latitude on the semicircle, and move the perpendicular 
until the departure marked on it cuts the Index, and 
this point of intersection will mark the difference of 
longitude on the index 335 .m. or 5® 35'. 

Paob. V. One latitude, course, aud distance given, 
to find the difference of latitude and diflerepce of lon^ 
gitpde. 

Example. Let the latitude left be 56® 40' S, lon- 
gitude 28® 55' E, the course S 3i®35'E, and distance 
329 m. Bequired the latitude and longitude come to ? 

By Mercator "* 8 Sailing. 

To find tbe latitude come to. 

Set the semicircle to the latitude sailed from, and 
the index to the course, and bring the ^rpendicular 
to, the distance, which at the same tin^e will um^k the 
Utitude pome U> 6x® 20' S. 

To fiud. tbe r difference of Jlqngitudef 

Screw tbe index to the course, apd move diie semi- 
circle and perpendicular to the meridiopal parts of 
both latitudes ^.tben the Index will cut tbe, difference of 
longitude on the perpendicular 5® 35'. 

By Middle Latitude Sailings 
The latitude arrived at is found as above. 

To find tbe departure. 

^le semicircle and perpendicular being set to both 
latitudes, and tbe index to tbe course, it will show 
the departure 172.7 on the perpendicular. 

To find the difference of longitude. 

Set the index to 31® the complement of the middle 
-latitude on the semicircle, and move the perpendicular 
until the departure marked on it cuts the index, and 
the division on tbe index at the point of ifitersection 
will be the difference of lougitude 335. 

Prob. VI. One latitude, course, and departure given, 
to find the distance, difference of latitude, and differ- 
ence of longitude. 

Example. Let the latitude sailed from be 56® 40' 

JJ, longitude 28® 35' W, the course N 31® 35' W, 
and departure 1 7 2.7. Bequired the distance, and the 
latitude and longitude come to ? 

By Mercator^s Sailing. 

To find the distance and latitude come to* 

Move the semicircle to the latitude left, and the in- 
dex to the course \ mark the departure on the perpen- 
4 B 2 dkular. 



(h) In southern latitudes, the end of tbe cylinder where the numbers begin must be turned towards the north 
pointed out by the semicircle 5 and in northern latitudes, it must be reversed. 
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In^trr^. cllciilar, and move it until the teraiinatioii thereof 
nrrni'! to meets the index, then the point of intersection will 
voItc Prr#- tlif. ilistance 329 miles on the index, and the per- 
rti SaiUn-^ p^^^ndiciilar will show the latitude arrived at 6l® lo'N 
withoai on the base. 

c:alrii!a- To find the difference of longitude. 

Screw the index, and move the perpendicular and 
^ ^ ' semicircle to the meridional parts of both latitudes, 

then the index will cut the diffetence of longitude 5® 35^ 
on the perpendicular. 

By Middle Latitude Sailing. 

Find the distance sailed and latitude in as above, 
and the difference of longitude as in Problem IV. 
middle latitude sailing. 



is evident that any triangW whaUrer may be fomed 
on it. In applying it to nautical pcobiciiis, the course 
is to be found at top, or rigfat>htfnd aide, in the colimo 
of degrees or points, according as it is expressed ; the 
distance is to be found on the index, the difierence of 
latitude at either side coiunm, and the departure at the 
head or foot of the instrument. The nombeis in these 
columns may represent miles, leagnes, &c. ; but nhea 
used in conjunction with the enlarged meridioiial line, 
then 10 is to be accounted 100 miles, 20 is to be 
esteemed 200 miles, and -so on, each number being in- 
creased in a tenfold ratio \ and the intermediate nocir 
hers are to be reckoned accordingly. 

JNane Sailing. 



pROB. VII. One latitude, the distance sailed, and 
departure given, to find the course, difference of lati- 
tude, and difference of longitude. 

Example. The latitude sailed from is 48® 3c/ N, 
and longitude 14^ 40' W \ the distance run is 345 miles 
between the south and east, and the departure 200 
miles. Required the course, and, the latitude and lon- 
gitude come to 

By MercatoEa Sailing. 

To find the course and latitude come to. 

Move the semicircle to the latitude left, mark the 
tfUstance on the index, and the departure on th^ perpen- 
dicular, move both ontH these points meet ^ then will 
the index show the coarse S 25® 26' E on the semicircle, 
and the latitude come to 43® 49^ on the base. 

The difference of longitude is found as in the preced- 
ing problem. 

By Middle Latitude Sailing . . 

The course and latitude come to are found as above, 
and the difference of longitude as in Problem IVv by 
middle latitude sailing. 



II. Q/*Pr Mack ay’s Rectangular Tnatrument. 

Plate Description. Fig. 52. is a- representation of this in« 
strument, of about one-third of the original size.-^ 
>ig. 52. length CA is divided into 100 equal parts, and 

the breadth CB into 70 ^ but in this plate every se- 
cond division only is marked, in order to avoid con- 
fusion 'y through these divisions parallels are drawn, ter- 
minating at the opposite sides of the instrument. Upon 
the upper and right hand sides are two scales ; the first 
contains the degrees of the quadrant, and the other 
the points and quarters of the compass. M is an in- 
dex moveable about the centre C, and divided in the 
same manner as the sides (1). Fig. 53. is a portion 
of the enlarged meridian, so constructed that the first 
degree is equal to three divisions on the instrument^ 
and therefore, in the use of this line, each divisiQn on 
the instrument is to be accounted 20 minutes. The 
size of the plate would not admit of the continuation of 
the line. 

Use. From a bare inspection of this instrument, it . 



Prob. I. The course and distance sailed given, t# 
find the difference of latitude and depaiture. 

Krample. Let the course be NEfN, distance 44 
miles. Required the difference of latitude and depu- 
ture ? 

Move the index until the graduated edge be over 3! 
points, and find the given distance 44 miles on the in- 
dex : this distance will be found to ent the parallel of 
34 miles, the difference of latitude in the si^ colana, 
and that of 28 miles, the departure at the top. 

Prob. JI. Given the course and difierence of lati- 
tnde, to find the distance and depaiture. 

Example. Required the distance and departure an- 
swering to the course 28®, and difference of latitude 6o 
miles ? 

Lay the index over the given course 28® : find the 
difference of latitude 60 mues in the side column ; Hs 
parallel will cut the index at 68 miles, the distance and 
the corresponding departure at the top is 32 miles. 

Prob. III. The course and departure given, to find 
the distance and difference of latitude. 

Example. Let the course be SSW and the depas- 
ture 36 miles. Required the distance and difference of 
latitude P 

Lay the index over two points \ find the departme 
at the top, and its parallel will cut the index at 94 
miles the distance, and the difference of latitude on tk 
side column is 87 miles. 

Prob. IV. Given the distance and difference U- 
tkude, to find the course and departure. 

Example. The distance is 35 leases, and tbo dif- 
ference of latitude 30 leagues. Required the couist 
and departure ? 

Bring 35 leagues on the index to the parallel rf 5 ® 
leagues in the aide \ then tlie departure at the top is iS 
leagues, and the course by the edge of the index 00 tk 
line of rhumbs is 2^ points. 

Prob. V. Given the distance and departure, to W 
the course and difference of latitude. 

Example. Let the distance be 58 miles, and tk de- 

partuie 



(l) In the original instrument are two slips, divided like the side and end of the instrument. One of tk*ti 
slips is moveable in a direction parallel to the side of the instrument, and the other parallel to the rn<L 
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j. partare 15 miles. Required the course and difference 
to of latitude ? 

^ Move the index until 58 found thereon cuts the pa- 
^ rallel of 1 5 from the top : this will he found to inter- 
sect the parallel of 56 miles, the difference of latitude ) 
a- and the course by the edge of the^uler is 15°. 

Prob. VI. The difference of latitude and departure 
being given, to End the course mad distance. 

Example, Let the difference of latitude be 30 
miles, the departure 28 miles. Required the course 
and distance ? 

Bring the index to the intersection of the parallels of 
30 and 28 ^ then the distance on the index is 41 miles, 

, and the course hy its edge is 43^. 

Traverse Sailing, 

Find the difference of latitude and departure answer- 
ing to each course and distance by Problem I. of Plane 
Sailing, and from thence find the difference of latitude 
and departure made good \ with which find the course 
and distance by the last problem. 

An example is unnecessary. 

Paredlel Sailing, 

Prob. I. Given the difference of longitude between 
two places on the same paraliei, to find the distance 
between them. 

Example^ Let the latitude of a parallel be 48^, and 
the difference of longitude between two places on it 3^ 
40^ Required their distance ? 

Put the index to 48^, the given latitude, and fihd 
the difference of longitude 220 on the index, and the 
corresponding parallel from the side will be 147, the 
distance required. 

Prob. ll; The latitude of a parallel, and the distance 
between two places on that parallel, being given, to 
find the difference of longitude between them. 

Example, The latitude of a parallel is 56^, and the 
distance between two places on it 200 miles. Required 
their difference of longitude ? 

Put the index to the given latitude, and find the 
distance in the side column, and the intersection of its 
parallel with the index will give 358, the difference of 
loDgitnde sought. 

Prob. 111. Given the distance and difference of lon- 
gitude between two places on the same parallel, to find 
the latitude of that paraliei. 

Example, The number of miles in a degree of lon- 
gitude is 46U5. Required the latitude of the parallel ? ■ 

Bring 60 on the index to cuLthe paraliei of 46.5 
from the side, then the edge of the index will give 39^ 
J2% the latitude requiredv 

Middle Latitude and Mercator^ s Sailing, 

Prob. I. The latitudes and longitudes of two places * 
being given, to find the course' and distance between 
them. 

Example, Required the course and distance between 
Oenoa, in latitude 44® 25' N, longitude .8® 36' E, and 
Palermo, in latitude 38® 10' N, longitude 13® 38' E? 

By Mercator'* s Sailing, 

Take the interval between 38® 10'- and 44® 25' on 
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the enlarged meridian, which laid off* from C upwards Inttru- 
will reach to 500 ^ now find the difference of longitude ments to 
302 at the top, and bring the divided edge nf the in- ■®*^* 
dex to the intersection of the corresponding parallels, 
and the index will show the course 31° 8^ on the line of withoat 
degrees 3 then find the difference of the latitude 375 on Calcula. 
the side column, and its parallel will intersect the index 
at 438, the distance. » 

By Middle Latitude Sailing, 

Put the index to 41® 18', the complement of the 
middle latitude on degrees, and the difference of lon- 
gitude 302 on the index will intersect the parallel of 
227, the departure, in the side column. Now move 
the index to the intersection of the parallels of 375 
and 227, the first being found in the side column, and 
the other at top or bottom \ then the distance answer- 
ing thereto on the index will be 438, and the course on 
the scale of degrees is 41® lo'. 

Prob. II. Given one latitude, course, and distance, 
to find the other latitude and difference of longitude. 




titude and longitude come to i 



By AUrcatoPs Sailing, 

Put the index to the course 2i points, and find the' 
distance 500 miles thereon^ then the corresponding 
difference of latitude will be 441 miles, and the depar- 
ture 23 5 t miles, hence the latitude in is 46® 43' N. 
Now take the interval between the latitudes of 39® 22', 
and 46® 43' on the enlarged meridian, which laid off from 
G wilL/each to about 605, the parallel of which will in- 
tersect the vertical parallel of the difference of longitude 
323 at the edge of the index : hence the longitude in^. 
is 17® 31' W. 

By Middle Latitude Sailing, 

Find the difference of latitude and departure as be- 
fore, and hence the latitude in is 46® 43' N, and the 
middle latitude 43® 3\ . Now put the index to 43® y, 
and the horizontal parallel of the departure 235^ will 
intersect the index at 322, the difference of longitude. 

Prob. Ill, Both latitudes and course given, to find 
the distance and difference of longitude. 

Example, The latitude sailed fi*om is 22® 54' S, and 
longitude 42® 40' W, the course is SE bj E, and lati- 
tude come to 26® 8' 8, Required the distance sailed, 
and longitude in i 

By MercatoPs Sailing, 

Bring the index to 5 points, the mven coarse, and 
the parallel of 194, the difference of latitude found in 
the side column, will intersect the index at 349, the 
distance ; and it will cut the vertical parallel of 290, 
the departure. 

Tske the interval between the given latitudes 22® 
54' and 26® 8^ on the enlarged meridian } lay off that 
extent from the centre on the side column, and it will 
reach to 213 : the parallel of this number will intersect 
the vertical parallel 013x9, the difference of longitude. 
Hence the longitude in is 37® 21^ W. 

% 
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• By Middle Latitude Sailing, 

W|tk the given course and diflference of latitude find 
’ the distance and departare as before ; then bring the 
index to^ the middle latitude 24^ 31'^ find the departare 
290 in the side cohiniOy and its parallel will intersect 
the index at 3119, the difference of longitude. 

' Pros. IV. One latitude/ coerse, and departure, 
given, to find the other latitude, distance, and differ- 
ence of longitude. > 

JExample, The lati^de and longitude left are 20^ 
'zol N, and 49° 17' W, res^ctivelv ^ the course is 
^£|N, and departure 212 milc». Required the lati- 
^u^e and longitude come to, and distance sailed ? 

By MercaUn^e Saving, 

Put the index to tlie given couiM 3} points, and 
^he vertical parallel of 212 will cut the index at 356, 
the distance, and the horizontal parallel of 286, the 
difference of latitude ^ the latitude come to is therefore 
.^5® i6'N. 

Now take ’this Interval betw^n the latitudes 20® 30^, 
^and ^ 16* on, t^ enlarged meridian, which laid off 
.from t be centre, C will reach to 311 ; and this paiallel 
prill intersect the vertical parallel of the i^erence of 
longitude 230, at the edge of the index. Hence ihe 
longitude in is 45* 27' W. 

. By Middle Latitude Sailing, . 

^ l^ud the distance and difference of latitude as direct- 
^d above j theb bring the index to 22® 53', the middle 
latitude, and the horizontal parallel of 212, the de- 
\par^.ure, Will intersect the index at 230, the difference 
of longitude. 

, Frob. V. Both latitudes and distance ’git'en, to find 
the course and difference of longitude. 

Example, The distance sailed is 500 miles between 
tie north and west; the latitude and longitude left are 
40® 10' N, and 9^ 20' W respectively, and the latitude 
-in is 46® 40^ N. Required the course and longitude in ? 

By Mercator* 9 Sailing, 

Bring the distance 500 on the index to intersect the 
horizontal parallel of the difference of latitude 390 ; 
then the course 38® 44^ fbund on the line of degrees 
by the edge of the , index, and the vertical parallel of 
'the above point of intersection is that answering to 313, 
the departure. 

, Take the interval between the latitudes 40® lo^, and 
4(y, which lay off £rom the centre C, and iu ho- 
rizontal parallel will intersect the vertical parallel of 
43 X, the difference of longitude, by the edge of the 
index, it being in the same position as before. Hence 
'the longitude in is 16® 31' W. 

By Middle Latitude Sadit^, , 

The oowe and departure are found as formerly, 
and the middle latitude is 43® 25^, to which bring the 
■ edge of the index, and the horizontal parallel 01 3x3, 
the departure,, will intersect the index at 431, the dif- 
ference of longitude. 

. , pROB. VI. Both latitudes and departure given, to 
>£nd the coune, distance, and difference of longitude. 

Example, Let the Utitude sailed from be 42® 52' N, 



Practice, 

long. 9® 17' W, the departure 250 miles W, and thesciCka 
latitude come to 36® 18' N. Required the coarse and^ — v 
distauce sailed, and the longitude come to ? 

By Mercator's Slaffuig, 

Fiild the point of intersection of the horizontal pan!- 
lei of 394, the difference of latitude, and the vertical 
parallel of 250, the departare ; to this point bring tbe 
index, and the corresponding division thereon wm be 
467 miles, and the coarse on the scale of degrees by 
die edge of the index will be 32^ 24^ 

Take the interval between the latitudes on the ea- 
larged meridian ; which being laid off from the ceotit 
will reach to 512: now the horizontal parallel of 513 
will cut the vertical parallel of 325, the difference sf 
longitude, at the edge of the indfex. The looghiide 
come to is therefore 14® 42^ W. 

By Middle Latitude Sailing, 

Tbe course and distance are to be found in the mum 
manner as above. Then bring the index to 39? 35', 
the middle latitude, and the horizontal parallel of 250 
will intersect the edge of the index at 324^, the differ- 
ence of longitude. 

Frob. VII. Given one latitude, distai^, and de- 
parture, to find tbe other latitude, course, and difiE^ 
ence of longitude. 

Example, A ship firom latitude 32® 38' N, longi- 
tude 17^ 6' sailed 586 miles between the sontb ui 
west, and made 336 miles of departure Required ik 
course, and the latitude and bngitode come to f 

By Mercatot^s SciUng, 

Moie the index till the distance 586 intt f s e ets Ik 
vertical parallel of tbe .departure 336 ; then the com- 
sponding horizontal parallel will 1^.480, the diffeicsce 
of latitude, and the coarse 35^. Hence the latitude 
m is 24® 38' N. 

Now take tbe interval between the latitodes 00 tk 
enlarged meridian, which laid off from the centre wS 
reach to 547, tbe hori^ntal parallel of which will cst 
the vertical parallel of 382, the dSfference of hmgitiide. 

Tbe loD^tude in is tbereme 23® 29 

. . By Middle Latitude SaHm^m 

Find the course and difference of lati^de as befeie, 
and hence the middle latitude is 28® 38% to wbkh 
bring the index, and tbe horizontal yianllel of jjdi 
the departure, will intetsect the index at 383, Ae of- 
ference of longitude. 

It seems unnecessary to enlarge any fiiiiher on tk 
' use of this ibstrument, as the afa^e will make it sA 
ficiedtly understood. 

Chap.XH. Of Sea-CAarfs. 

Tnt charts usually employed in the practice of ai- 
vigation, are of two kinds, namely, Plane sad Hrr- 
eatof^s Charts, The. first of these is adapted to icfR* 
sent a portion of the earth's surface near the egaidw; 
and the last for all portions of the earth's surface. Fw 
a particular description of these, reference has already 
been made from the article Chart, to those of Plans 
and Mercator : and as these charts axe paitkaiir^ 
described under the above articles, it is theidke w* 
ficient in this place to duMabe their nse* 
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Use the 'Plane Chart, 

Pros. 1 . To find the latitude of a place on the chart. 

Bul£. Take the least distance between the given 
place and the nearest parallel of latitude \ now this 
distance applied the same way on the graduated meri- 
dian, from the extremity of the parallel, will give the 
latitude of the proposed place. 

Thus the distance between Bonavista and the paral* 
lei of X 5 degrees, being laid from that parallel upon the 
graduated meridian, will reach to 16^ 5', the latitude 
required. 

Pros. IT. To find the course and distance between 
two given places on the chart. 

HvLZ. Lay a ruler over the given places, and take 
the nearest distance between the centre of any of the 
compasses on the chart and the edge of the ruler ^ move 
this extent along, so as one point of the compass may 
touch the edge m the rule, and the straight line joining 
their points may be perpendicular thereto ^ then will 
the other point show the course : The interval between 
the places, being applied to the scale, will give the re- 
quire distance. 

Thus the course from Palma to $t Vincent will be 
found to be about and the distance ^3^7 or 



Or, take an equal extent of a few degrees from the Meihod 
meridian on each side of the parallel, and'the number of of finding 
extents, and parts of an extent, contained between the ^ 
places, being multiplied by the length of an extent^ will 
give the required distance. at Se 

Case III. When the given places differ both in lali- ' 
tude and loi^itude. ... 

Rule. Find the difference of latitude between the 
given places, and take it from the equator or graduated 
parallel ; then lay a ruler over the two places, and move 
one point of the compass along the edge of the ruler un- 
til the other point just touches a parallel ^ then the dis- 
tance between the place where tlie point of the compass 
rested by the edge of the ruler, and (be point of inter- 
section of the ruler and parallel, being applied to the 
equator, will give the distance between <tlie places in 
degrees and parts of a degree, which multiplied by 60 
w^ll reduce it to miles. 

Pros. II. Given the latitude aud longjtude in, to^ 
find the sbip^s place on tbe chart. ^ . 

Rule. Lay a ruler over tbe given latitude, and lay 
off the given longitude from the first meridian bv the 
edge of the ruler, and the ship^s presei^t place w(ll bo' 
obtained. 
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Prob. HI. Tbe course and distapee sailed from a 
known, ^ace belpg given, to find tbe ship's ^pbice pn the 
chart. 

Bole. /Lay . a ruler over the plaoe sai)ed fr9m,jpa- 
nllebio the rhumb, expressing the given course ^ ti^e 
the distance from the scale, Md lay it off from the 
given place by tbe edge of the ruler ^ and it will give 
the point representing the ship's present place. 

Thus, suppose asliip had sailed SWitV 160 miles 
firem Cape >Pabnas ^ then by proceeding jas abpve, it will 
be foand that sho is int latitude 57'^* 

Tbe various other problemsrthat may, be resolved by 
flaeans of this chail reqiiire no iiirlher explanation, be- 
ing only the construction of the lemaining prablems in 
l^aiie Bailii^. on the chart. 

Use of Mercator’* s Chart* 

The noethod of finding jthe latitude and longitude of 
a place, and tbe course of bearing between two given 
places by this chart, is .performed exactly in tbe man- 
ner as in the> Planer Chdit,. which see» 

Pros. I. To find tbe distaoea between two givan 
l^aces on the chart. 

Case L When theguren.plaees are imder the same 
meridian. 

Rule. The ‘difference' or sum of ' their latitudes, ac- 
cording as they arq on the. same or on opposite, sides of 
ahe equator, will be theidistance required. 

Case. 1 L ' When «tbe. given ^cea are under the saine 
p a m li e l. 

^*Rule.» I f that.parallel be the equator, tbe,diffwpce- 
or oom of itheir longitudes is, itfae distance; otherwise, 
take half the interval between the places, lay it off qp- 
wards andi down wards, on the meridian firom the, given 
.pcuallel, and .the intancepted degrees willbe the distance 
hetisweiLtlie places*. 



JProb. III. , Given tlje ^cpui*se sailed from a known 
plaqe, and the latituae ^ tlie ship's preseqt 

place on the phart. 

Rule, t^y a ruler oyer the ^plaqe sailed from, in Jhc 
direction qf the given course, and its iqtersection wftb 
the parallel of latitude, arrivcjd at yflll be^ the ship's jpre- 
Sqpt place. ■ ' - ‘ 

.PnOB;yIV. Given . t|i.e latitude of the place left and. 
tbe course apd distance sailed, to find ^he fb^'s present 
place on the chart. 

Rule. The ruler being laid* over the place sailed 
from, and in the directi^irof the given course,, take the* 
distance sailed from the equator, put one point of the 
compass at the intersect iqn of any parallel w^th tbe ru- 
ler, apd the Qthqr point of the compass will reach to a 
certain pla^e, by the edge of the ruler. r!lSfow this point 
remaining. in the same, position,, draw in tbe other point 
of the eoippass until it just touch ^ the above parall^pl^ 
when, sweeped round : apply , this extent to the equator,, 
and it will give the d^rence pf latitude. ,^ence the 
latitude in will he known, aqd the. intersection qf the 
corresponding parallel with ihe edge of the rpler will be 
the jsbip's present, plape. 

;The 'c^ber , problems of ^^ereptor's Sailing maybe 
yery easily resolved by. tbis phart ; but as they are pf' 
less use than those given, they are, therefore,, OIhltted^» 
and may serve as an exercise to the student. 

Containing the method finding the Latitude and: 

^ Longiiude of a Ship at Sea^ and the Variation of ihe 

the Compass* 

Chap. L OfHhdltffs Q^uadranU 

Had^xx's quadrant is the c|iief instrument in use at' 
.present for ob^ving altitudes at sea. The form of 
,this instrqmqq^; aeQurdiqg to /the present mode of 

construction. 
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coDstructioD, is an octagonal sector of a circle, and 
therefore contains 45 degrees •, but because of the 
double reflection, the limb is divided into 90 degrees. 
See Astronomy and Quadrant. Fig. 54. represents 
a quadrant of the common construction, of which the 
following are the principal parts. 

1. ABC, the frame of the quadrant. 

'2. BC, the arch or limb. 

3. D, the index y di^ the subdividing scale. 

4. £, the index-glass. 

5. F, the fore horizon-glass. 

6. G, the back horizon-glass. 

7. K, the coloured or dark glasses. 

8. HI, the vanes or sights* 

0 / the Frame of the QjuadranL 

The frame of the quadrant consists of an arch BC, 
firmly attached to the two radii AB, AC, which are 
bound toother by the braces LM, in order to strength- 
en it, and prevent it from warping. 



Of the Index D* 

The index is a flat bar of brass, and turns on the 
centre of the octant : at the lower end of the index 
there is an oblong opening ^ to one side of thb open- 
ing the vernier s^e is fixed, to subdivide the divi- 
sions of the arch ; at the end of the index there is a 
piece of brass, which bends nnder the arch, carrying 
a spring to make the subdividing scale lie close to the 
divisions. It is also furnished with a screw to fix the 
index in Sny desired position. The best instruments 
bave an adjusting screw fitted to the index, that it may 
he moved more slowly, and with greater regularity 
and accuracy, than by the hand. It is proper, how- 
ever, to obMrve, that the index must ht previously 
fixed near its right position by the above-mentioned 
screw. 



Of the Index Glass £• 

Upon the index, and near its axis of motion, is fixed 
a plane speculum, or mirror of glass quicksilvered. It 
is set in a brass frame, and is placed so that its face is 
perpendicular to the plane of the instrument. This 
mirror being fixed to the index moves along with it, 
and has its direction changed by the motion thereof ^ 
and the intention of this glass is to receive the image 
of the sun, or any other object, and reflect it upon 
either of the two horizon-glasses, according to the na- 
ture of the observation. 

The brass frame with the glass is fixed to the index 
by the screw c ; the other screw serves to re-place it in 
a perpendicular position, if by any accident it has been 
deranged. 
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cut away, that nothing may impede the sight throogli Mttid 
the unsilvered part of the glass. The edge of the y 
of this glass is nearly parallel to the plaiM of the in- 
strument, and ought to be very sharp, and withoot i 
flaw. The other horizon-glass is silvered at both ewh. 

In the middle there is a traospaimt slit throogh whkli 
the horizon may be seen. | 

Each of these glasses is set in a brass frame, to vhid 
there is an axis passing through the wood work, aid is 
fitted to a lever on the under side of the qnadnst, hj 
which the glass may be turned a few degrees oa its aiis, 
in order to set it parallel to the index-^ass. The leva 
has a contrivance to turn it slowly, and a button to fii 
it. To set tbe glasses perpendicular to the pliae of tk 
instrument, there are two sunk screws, one before ud 
one behind each glass : these screws pass throogli the 
plate on which tbe firame is fixed into another plate *, 
so that by loosening one and tightening the 0^ of 
these screws, the direction of the frame with its nir* 
ror may be altered, and* set perpendicolar to tbe pbie 
of the instrnment* 

Of the Coloured Glasses K. 

There are usually three oolonred glasses, tvo of 
which are tinged red and the other gre en . Thejut 
used to prevent the solar rays from hmtiDg tbe e^e il 
the time of observation. These glasses are let ia 1 
firame, which turns on a centre, so that they may be 
used separately or together as the brigknefl of the 
son may reqnire. The green glass is paitkolirlj xt- 
ful in observations of tbe moon ^ it may be also nd 
in observations of the snn, if that object be mj 
In tbe fore-observation, these glasses are fixed asisfig* 

54. •y hot when tbe back observation is used, tky art 
removed to N. 

Of the two Sight VaneSy H, L 

Each of these vanes is a perforated piece d bna* 
desiraed to direct the sight parallel to the plant dtbi 
quadrant. That which ia fixed at I is used fix tbe 
and the other for the back, ohservadon. The noel 
has two boles, one exactly at the height of tbe idwid 
part of the horizon-glass, the other a little bigber, to 
direct the sight to the middle of the transparent part d 
the mirror* 

Of the divisions on the Limb <f the Qaodnsa^ 

The limb of the quadrant is divided from ri^telek 
into 90 primary divisions, which are to be considered a 
degrees, and each degree is subdivided into tbite eq^ 
parts, which are therefore of 20 minutes each : tbe 
terroediate minutes are obtained by means of tbe scab 
of divisions at the end of the index* 






Of the Horizon-Glasses F, G. 

On the radius AB of the octant are two small spe- 
culums : the surface of the upper one is parallel to the 
index-glass, and that of tbe lower one perpendicular 
thereto,' when 0 on tbe index coincides with 0 on tbe 
limb. These mirrors receive tbe reflected rays, and 
transmit them to the observer. 

The horizon^lasses are nqjt entirely quicksilvered ; 
the upper one F is only silvered on its lower half, or 
that next the plane of tbe quadrant, the other half be- 
ing left transparent, and the back part of the frame 
3 



Of the Vernier y or Subdividing Scok. 

' The dividing scale contains a space eqosl to ^ 
visions of the limb, and is divided into 20 eqoil 
Hence the difference between a division on ibc 
ing scale and a division on tbe limb is one-twentirtb rt 
a division on the limb, or one minote* T3ic 
minute pointed out by the dividing scale may be es»! 
found thus. 

Observe what minute on the dividing scale 
with a division on the limb : this divisioo l«ng 
to the degree and part of a degree on the limb, 
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Set 0 on the index exactly to o on the and fix Method 
it in that position by the screw at the under side > hold of finding 
the plane of the quadrant in a Tcrtical position^ and ^ 
direct the siobt to a well-defined part of the horizon j Lonlitud 
then if the horizon seen in the silvered part coincides ^ 
with that seen through the transparent part, the horizon- < f 

glass is adjusted ^ but if the l^rizons do not coincide, 
unscrew the milled screw in the middle of the lever ou 
the other side of the quadrant, and turn the nut at 
the end of the lever until both horizons coincide, and 
fix the lever in this position by tightening the milled 
screw. 

As the position of the glass is liable to- be altered by 
fixing the lever, it will therefoi*e be necessary to re-ex- 
amine it, and if the horizons do not coincide, it will’ 
bo necessary either to repeat the adjostmeat, or rather 
to find the error of adjustment, or, as it is usually cal-* 
led, the index-error; which may be done thus : 

Direct the sight to the horizon, and move tho index 
until the reflect^ horizon coincides, with that seen di- 
rectly \ then the difference between o on the limb and 
0 on the vernier is tho index error \ which is additive 
when the beginning of the vernier is to the right of • 
on the limb, otherwise subtractive. 

Adjustment IV. To set the back horizon glass per- 
pendicular to the plane of the instrument. 

Put the index to o; hold the plane of the quadrant 
parallel to the horizon, and direct the sight to the ho- 
rizon through the b^k sight vane. Now if the re- 
flected horizon is in the same straight line with that seen 
through the transparent part, the glass is perpendicular 
to the plane of the instrument. If the horizons do not 
unite, turn the sunk screws in the pedestal of the glass 
until tliey are aprarently in the same straight line. 

Adjustment V. To set the back horizon-glass per- 
pendicular to the plane of the index-glass ^oduced, the 
index being at o. 

Let the index be put as much to the right of o as 
twice the dip of the horizon amounts to.^ hold the. 
quadrant in a vertical position, and apply the eye to the. 
back vane ^ then if the reflected horizon coincides with 
that seen iKrectly, the gjlsss is adjusted \ if th^ do not 
coincide, the screw in the middle of the lever on. the 
other side of the quadrant must be released, and the 
nut at its extremity turned till both horizons coincide. 

It may be observed, that the reflected horizon will be 
inverted^ that is, the sea will be apparently uppermost 
and the sky lowermost. 

* As this method of adjustment is esteemed trouble- 
some, and is often found to be very difficult to perform 
at sea, varbus contrivances have therefore been propo- 
sed to render this adjustment more simple. Some of 
these are the following. 
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lod distely preceding the first division on the dividing scale, 
ling win be the degree and minute required. 

Thus suppose the fourteenth minute on the dividing 
scale coincided with a division on the limb, and that the 
^ preceding division on the limb to o on the vernier was 
-1^56^40'^ hence the division shown by the vernier is 
56^ 54'. A magnifying glass will assist the observer to 
read off the coinciding divisions with more accuracy. 

Adjtutments of Hadktps Qjuadrant, 

The adjustments of the quadrant consist in placing 
the mirroni perpendicular to the plane of the instru- 
ment. The fore horizon-glass must be set parallel to 
the speculum, and the planes of the speculnm and hack 
horizon-glass produced must be perpeudicular to each 
other when the index is at 0. 

Adjustment I. To set the index-glass perpendicu- 
lar to the plane of the quadrant. 

Method I. Set the index towards the middle of the 
limb, and bold the quadrant so that its plane may be 
nearly pandlel to the horizon : then look into the in- 
dex-glass and if the portion of the limb seen by re- 
flection appears in the same plane with that seen direct- 
ly, the speculum is perpendicular to the plane of the in- 
strument. If they do not appear in the same plane, the 
error is to be rectified by altering the position of the 
screws behind the frame of the alass. 

Method 2. This is performed by means of the two 
adjusting too*s, fig. 55, 56, which are two wooden 
frames, having two lines on each, exactly at the same 
distance from the bottom. 

Place the quadrant in a horizontal position on a 
table) put the index about the middle of ^e arch) turn 
back the dark glasses) place one of the above-mention- 
ed tools near one end of the arch, and the other at the 
opposite end, the side with the lines being towards the 
index-glass ) then look into the index-glass, directing 
the sight parallel to the plane of the iastroment, and 
one of the tools will be seen by direct Vision, and the 
other by reflection. By moving the index a little, they 
may be brought exactly toj^tber. If the lines Coin- 
cide, the position of the mirror is right ) if not, they 
must be made to coincide by altering the screws behind 
the frame, as before. 

Adjustment II. To set the.fore horizon-glass per- 
pendicular to the plane of the instrument. 

Set tlie index to 0 ; bold the plane of the quadrant 
parallel to the horizon ) direct the sight to the hori- 
zon, and if the horizons seen directly and by reflec- 
tion are apparently in the same strai^t line, the fore 
horizon-glass is perpendicular to the plane of the In- 
strument ) if not, one of the horizons will appear 
higher than the other. Now if the horizon seen by 
reflection is higher than that seen directly, release the . 
nearest screw in the pedestal of the glass, and screw up 
that on the farther side, till the direct and reflected 
horizons appear to make one continued straight line. 
Bat if the reflected horizon is lower than that seen di- 
rectly) unscrew the farthest, and screw up the nearest 
serevztill the coincidence of the horizons is perfect, ob- 
serving to leave botli screws equally tight, and the fore 
horizon-glass will be perpendicular to the plane of the 
jnadrant. 

Adjustment III. To set the fore horizon-glass 
larallel to the index-glass, the index being at o» 

Voi.. XIV. Part IL 



f . Mb* Dollottd*s method of adjostizg the back bor> 
zon-glass. 

In this method an index is applied to the back hori- 
zon-glass, by which it may be moved so as to be paral- 
lel to the index-glass, when 0 on vernier coincides 
with o oa the limb. When this is e ff ect ed , the in d e x 
of the back horizon glass is to be moved exactly 96* 
from its former position, which is known by means of a 
divided arch for that purpose ) and then the plane oT 
the back horizon-glass will be perpendicular to th^ plane 
of the index-glass produced. 

f 48 2. Mr 
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2. Mr Blair's method of adjusting the back korl- 
zon-glass. 

All that Is required In this method is to polish the 
lower edge of the Index-glass, and expose it to view. 
The back horizon glass is adjusted by means of a re- 
flection from this polished edge, In the very same me- 
thod as the fore horizon-glass is adjusted by the com- 
mon method. 

llg, In order to illustrate this, let RIHE (fig. 57.) re- 

present a pencil of rays emitted from the object R, in- 
cident on the index-glass I, from which it is reflected 
to the fore horizon-glass H, and thence to the eye at £• 
By this double reflection, an ' image of the object is 
formed at r. RHE represents another pencil from the 
same object R, coming directly through the fore hori- 
zon-glass to the eye at E ^ so that the doable reflected 
image r appears coincident with the object R itself, seen 
directly. 

\^en this coincidence is perfect, and the object R 
so very distant as to make the angle IRH insensible, the 
pofifitlon of the speciiKiins I and H will differ insensibly 
froni pafalldism 5 that is, the quadrant will be adjusted 
for the fpre observation. Now it is from the ease and 
accuracy with which this adjustment can at any time 
be made, that the fore-observation derives its superio- 
rity over the back observation. But by grinding the 
#d^ of the Index-glass perpendicular to Its reflecting 
surface, and polishing it, the observation is rendered ca- 
pable of an adjustment equally easy and accurate as 
the fore horizon glass : for by a pencil of rays emitted 
from the object S, incident on the reflecting edge of the 
index-glass D, thence reflected to the back horizon- 
glass B, and from that to the eye at e, an image will 
be formed at s ; which Image being made to coincide 
with the object S Itself, seen directly, ascertains the 
position of the back horizon-glass relative to the index- 
glass, with the same precision, and in a manner equally 
direct, as the former operation does that of the fore 
horizon-glass. 

Directions for adjusting the Back Horizon- Glass, 

The method of adjusting the quadrant for the back- 
observation is this. If it is to be done without making 
use of the telescope, place the index at 0, and, ap- 
plying the eye to the hole in the sight vane (k), or 
tube for directing the sight, direct it through the 
back horizon-glass to the horizon, if that is the ob- 
ject to be used for adjusting. Tlie two horizons are 
then to be made to coincide, holding the quadrant first 
in a vertical and then in a horizontal position 5 by 
which means both adjustments will be effected as in the 
fore-observation. 

. There will be no difficulty in finding the reflected 
horizon, if the observer first directs his eye to that part 
of the horizon-glass where he observes the image of 
the polished edge of the index-glass, which will ap- 



pear doable. When the direct horizon is made to ap 
pear in this case, the reflected one will be seen cloiebf 
it, unless the instrument wants a great adjostment. Id L& 
this case, a little motion of the back borizon-glasslnck- 
wards and forwards will presently bring it in fiev. 

When the horizon, or nnj obsenre terrcstriil ob-u.^ 
ject, is to be made use of for adjusting by menu of 
the reflecting edge, there is a precantion to be takfn, 
without which the observer will sometimes meet vitb 
what will appear an unaccountable difficulty ; for if tbe 
sky, or other object behind him, should bappen to be 
pretty bright, he will not be able to discern t^bonzm 
at all. This arises from the image of the object be- 
hind him, which Is reflected from the silvered snrfioe 
of the index-glass, appearing to coincide with tbc Ho- 
rizon ; in which case, the bright picture of the for- 
mer, which is formed in the bottom of the eye, pu- 
vents the fainter impression of the latter from brag 
perceived. This will be avoided either by applf- 
ing a black screen over the 'silvered surface of the 
index-glass, or, without being at this trouble, by 
standing at a door or window, so that only the dark 
objects within can be reflected from the index-glass : 
but if the observation is to be made in tbe opea lir, 
a bat, or any such dark obstacle, held before tbe sllnr- 
ed surface of tbe index-glass, will vqry effectually re- 
move this inconvenience. 

It may be remarked, that some observers, instrid 
of making the principal adjustment, place tbe specoloos 
parallel, by moving tbe index without altering tbe 
position of the horizon-glass : and tire difference be- 
tween 0 on the vernier and 0 on the limb is tbe index 
error, which must be subtracted from all angles mei- 
sured by the back-observation, when o on the index, 
is to tbe right of 0 on the limb •, and added when to tbe 
left. 

3. Mr Wright's method of adjusting the back b«i- 
zon -glass of his improved patent quadrant. 

Fig. 58. Is a representation of tlic quadrant coat* Rc ?*- 
plete in all its parts for use. A, is the reflecting 
face of the index-glass, which is made of tbe usual 
length, and of an inch broad. Tbe bottom pait 
is covered in front by tbe brass frame, and the relec- 
ting surface is on tbe back. £, the fore borizw- 
glass, placed as usual : O, tbe back horizon-glass, wv 
placed under the fore sight-vane on tbe first radiis of 
the quadrant I ; C, tbe sigbt-vane of the fore horiw»- 

f lass : D, the sight- vane of the back horizon-gbs: 
the coloured glasses iu a brass frame, in tbe proftf 
place for tbe fore observation : F, a bole in tbe fraine 
to receive the coloured glasses when an observatieo h 
to be taken with the back horizon-glass in tbe cofflora 
way, by turning the back to the sun : G, a bole in tk 
frame of the farthest radius K, to receive tbe coloured 
glasses when an observation is to be taken by tbe nev 
method ; which is by looking through tbc lower 
In the sight-vane of the back borizon-glass, directiy 

tt 



(k) Besides the hole in the sight-vane, commonly made, there must be another nearer to the horizon-glass, tod 
so placed that an rye directed through it to the centre of the borizon-glass shall there perceive tbe image of ^ 
polished edge of the index-glass. This bole must not be made small like the other, but equal to tbe ordioary ^ 
K -#f the pupil of the eye, there being on some occasions no light (0 spare. ^ 
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tbod at the sun in tlic line of sight DN ^ the horizon from 
iiding beliind then be reflected from the back of the in- 
dex-glasa to the horizon>glass, and from thence to the 
I’tude %• ^2*) ^9 ^ brass clamp on the upper 

^ . end of the index, having a milled screw underneath, 
which fastens the round plate to the index when re- 
quired. (See fig. 590 * the graduated arch of the 
quadrant divided into 90 degrees : L, the brass index 
which moves over the graduated arch : M, the vernier 
to subdivide the divisions on the arch into single mi- 
nutes of a degree. 

> Fig. 59. shows the upper part of the index L ^n a 
larger scale, with part of the brass frame that fastens 
the index-glass, and the three adjusting screws D to 
adjust its axis vertical to the plane of the quadrant : 
B, the centre on which the mill^ plate O moves over 
the index : The dotted line BF is the distance it is 
required to move : K, the adjusting screw to stop it in 
its proper place for adjusting the back observation- 
glass : G, a piece of brass fastened to the index op- 
posite to the clamp H, to keep the plate O alwajs close 
to the index L. 

. Fig. 60. represents the parallel position of the in- 
dex and horizon glasses after adjustment by the sun : 
BC, a ray from the sun incident on the index-glass 
G, and from thence reflected to the fore horizon-glass 
D, and again to the eye at £, in the line D £, where 
the eye sees the sun at A by direct vision, and the 
image by reflection, iu one i the parallel lines A£ and 
BC being so near to each other, that no apparent 
angle can be obser\^ed in the planes of the index and 
horizon-glass, when adjusted by a distant object. 

In fig. 61. the index-glass is removed 45 degrees 
from the plane of the fore horizon-glass, and fixed in 
its proper place for adjusting the back horizon-^lass 
4>arallel to its plane, in the same manner as the fore 
horizon-glass is adjusted. 

In fig. 62. the index-glass (after the adjustment of 
the fore and back horizon-glasses) is carried forvrard 
hy the index on the arch 90 degrees, and makes an 
angle of 45° with the plane of the fore horizon -glass, 
and is at right angles to the plane of tlie back hori- 
zon-glass. The eye at £ now sees the sun in the ho- 
rizon at H, reflected by the index and horizon glasses 
from the zenith at Z, the image and object being 90 
degrees distant. The back horizon K is now reflected 
From the back surface of the index-glass C to the ho- 
rizon-glass M, and from thence to the eye at D, in 
a right line with the fore horizon F. In order to make 
an exact contact of the fore and back horizons at F, 
the index must be advanced beyond the 90th degree 
on the arch, by a quantity e^uai to twice the dip of 
the horizon. 

Xhe quadrant is a4justcd for the fore observation as 
usual, having previously fixed the index-glass in its 
proper place by the milled screw at U, as represented 

lo fig. 59. 

adjust the Q,uadfxint for the Back-observation. 

Fasten the index to 90^ on the limb > loosen the screw 
HI (Bg. 59.), and turn the plate O by the milled edge 
until the end of the adjusting screw K touch the edge 
of the clamp and by means of a distant object 
nbserve if the glasses are then parallel, as at fig. 60. : if 
jbey fifcsten the scre\rH ^ ii'.not, with a screw-dri- 
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ver turn the screw K gently to the right or left to make Method 
them perfect, and. then fasten the screw. Now remove of findin^^ 
the index back to O oil the limb, and the index-glass 
will be parallel to the back horizon glass E, fig. 61. j 
If not, make them so by tumlng the adjusting screw at Sea. 
of the glass £, the eye being at the upper hole in the y > 
sight-vane 1), and the sight directed to the horizoti, 
or any distant object in the direction DN (fig. 58.). 

Now the index remaining iu this position, the index- 
glass is to returned, to stop at the pin £, and it will 
be paraUel to the fore horizon-glass as at first : then 
the quadrant will be a^usted for both methods of ob- 
servation. 

To observe the Sun*s Altitude by the Back-observation. 

Remove the coloured glasses to G (fig. 58.), and 
look through the lower hole in the sight-vane D, in 
the line of direction DN, directly to the sun, and move 
the index forward on the arch exactly in the same man- 
ner as in the fore-observation : make the contact oi* 
the sun's limb and the back horizon exact, and the 
degrees and minutes shown by the index on the limb 
is the sun's zenith distance. It may be observed, that 
the horizon will be inverted. If the sun^s lower limb 
be observed, the semidiameter is to be subtracted from 
the zenith distance ^ but if the upper limb is observed, 
the semidiameter is to be added. 

The observation may be made in the usual manner, 
by turning the back to the sun. In tliis case the co- 
loured glasses are to be shifted to F, and proceed ac- 
cording to the directions formerly given. 

Use of Hadlefs Qjuadrant. 

The altitude of any object is determined by the po- 
sition of the index on the limb, when by reflection that 
object appears to be in contact with the horizon. 

If the object whose altitude is to be observed be the 
sun, and if so bright that its image may be seen in Uie 
transparent part of the fore lion zon-glass, the eye is 
to be applied to the upper bole in the sight vane ^ 
othenvise, to the lower hole : and in this case, the qua- 
drant is to be held so that the sun may be bisected by 
the line of separation of the silvered and transparent 
parts of the glass. The moon is to .be.k^t as nearly 
as possible iu the same position and the image of the 
star is to be observed in the silvered part of the glass 
adjacent to the line of separation of the two parts. 

There are two difierent methods of taking observa- 
tions with the quadrant. In the first of these the face 
of the observer is directed towards that part of the ho- 
rizon immediately under the sun, and is therefore call- 
ed the fore-observation. In the other method, the ob- 
server's back is to the sun, and it is hence called the 
back-observation. This last method of observation is to 
be used only when the horizon under the sun is ob* 
scured, or rendered indistinct by fog or any other im- 
pediment. 

Ill taking the sun's altitude, whether by the fore or 
hack observation, the observer must turn the quadrant 
about upon the axis of vision, and at the same time 
turn himself about upon bis heel, so as .toJkeep t!ie sun 
always in that part of the horizon-glass which is at the 
same distance as the eye fi*om the plane of the quadrant. 

In this way the reflected suu will describe an arch of 
a parallel circle round the true sun, whose convex side 
4 S 2 will 
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win ddfmwardji In tbe fore'obsen'atlon and ap- 
warclb lo the back. ^ aod coosequently, wbtn by moviog 
tbe Index, the lowest point of tbe arch In the fore ob- 
se real Ion, or bigbest in tbe back. Is made to touch the 
borlron, the quadrant will stand in a rertlcal plane, 
and tJie altitude above tbe visible horizon will be pro- 
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tire freedom &om looseness, or s^oir, as the woiiin 
term it. By strictly complying vlUi these dlttclMBs 
tbe error in question may indeed be greatly dimiobbri) 
so £sr, perhaps, as to render it nearly lasecsiblf, vbere 
tbe index is made strong, and tbe proper ncdiuB 
tween the two extremes of a shake at tbe ccntic oo oee^—yw 



perly observed, .lljc reason of these operations may 
be thus explained : The Image of tbe sun being always 
kept in tbe axis of vision, tbe index will always show 
on the quadrant the distance between the son and any 
object seen directly which its image appears to touch ; 
therefore, as long as tbe index remains unmoved, tbe 
image of tbe sun will describe an arch everywhere equi- 
distant from tbe sun in the beavcos, and consequently 
a parallel circle about the sun, as a pole. Sueb a 



baud, and too much stiffness there on tbe other, is 
ly hit y but it cannot be entirely conecud. For to 
more or less of bending tbe index will always be sub- 
ject ) and some degree of resistance wdl remaia at tbe 
centre, unless tbe friction there could be totally reiDOT- 
ed, which is Impossible. 

Of the reality of tbe error to which he Is liable 
from this caosc, tbe observer, if he is provided wkb a 
quadrant furnished with a screw for moving tbe iodex 



translation of tbe sun^s Image can only be produced by 
tbe quadrani^s being tamed about upon a line drawn 
from tbe eye to the sun, as an axis. A motion of rota- 
tion upon this line may be resolved into two, one up- 
on the axis of vision, and tbe other upon a line on the 
quadrant perpendicular to the axis of vision ^ and con- 
sequently a proper combination of these two motions 
will keep the image of the sun constantly in the axis 
of vision, and cause both jointly to run over a parallel 
circle about tbe sun in the heavens : but when the qua- 
drant Is vertical, a line thereon perpendicular to tbe 
axis of vision, becomes a vertical axis ; and as a small 
motion of the quadrant is all that is wanted, it will 
never differ mneh in practice from a vertical axis. The 
observer is directed to perform two motions rather 
than tbe single one equivalent to them on a line drawn 
from the eye to the sun : because we are not capable, 
while looking towards the horizon, of judging how 
to turn the quadrant about upoa the elevated line go- 
ing to tbe sen as an axis, by any other means than by 
cumbining tbe two motions above mentioned, so as to 
keep the sonS image always in the proper part of tbe 
horizon-glass. When the sun is near the horizon, the 
line going from the eye to the sun will not be far re- 
moved fmm tbe axis of vision ^ and consequently tbe 
principal motion of tbe quadrant will be performed 
on the axis of vision, and the part of motion made on 
the vertical axis will be but small. On tbe coutrary, 
when the sun is near the zenith, tbe line going to the 
sun is not far removed from a vertical line, and conse- 



gradually, may thus satisfy himself. After fioidnag 
the observation, lay tbe quadrant on a table, sod wte 
tbe angle } then cautiouriy foosen tbe screw vbick b* 
stens the Index, and It will immediately, If tbe qua- 
drant is not remarkably well constructed, be sees to 
start from Its former situation, more or less accordiiif 
to the perfection of the joint and the stieogtb of tbt 
index. This starting, which is owing to tbe isdex 
recoiling after being released from the confined state 
it was In during the observation, will sometimes aiMiat 
to several minutes •y and its direction will be opposite 
to that in which tbe Index was moved by tbe sotv 
at the time of finishing the observation. But bov fir 
it affects the truth of tbe observation, depends os tbe 
manner in which tbe index was moved in seitlog it to 
Oy for adjusting the instrument;; or in fioisbing tbe ob- 
servations necessary for finding tbe index error. 

TThe easiest and best rule to avoid these errors seeau 
to be this : In all observations made by Hadley's qos* 
drant, let the observer take notice constantly to finish 
bis observations, by moving tbe index In tbe same di- 
rection which was used Id setting it to o for adjsstii^) 
or in the observations necessary for finding the index 
error. If this rule is observed, the error ansiog 
tbe spring of the index will be obviated. For as tbe 
index was bent tbe same way, and in tbe same degiw 
in a^ustlng as in observing, tbe troth of tbe obieni- 
tioBS will not be affected by this bending. 

To take Altitudes by tbe Fore^obaervatioo. 



quently the principal motion of the quadrant will be 
performed on vertical axis, by tbe observer's turning 
himself about, and the part of tbe motion made on the 
axis of vision will be but small. In intermediate alti- 
tudes of the sun, the motions of the quadrant on the 
axis of vision, and on the vertical axis, will be more 
equally divided. 

Observations taken with the quadrant are liable to 
errors, arising fri>m the bending aod elasticity of the 
index, and tbe resistance it meets with in turning 
round its centre : whence the extremity of the index, 
on being pushed along the arch, will sensibly advance 
before the Index-glass begins to move, and may ba 
seen to recoil when tbe force acting on it is removed. 
Mr Hadley seems to have been apprehensive that his 
kistrament would be liable to errors from this cause ; 
and in order to avoid them, gives particular directions 
that tbe index be made broad at tlie end next tbe cen- 
tre, and that the centre, or axis itself, have as easy a 
footion as is consistent with steadiness • that is, an rn- 

4 



I. Of the SuH^ 

Turn down either of the coloured glasses hdm 
the horizon-glass, according to the bri^tness tf ^ 
son ; direct tbe sight to that part of the horizon vfiicb 
is under the sub, and move tbe index until tbe colwr- 
ed image of the sun appear in the horizon-glass; then 
give the quadrant a slow vibratory motion about the 
axis of vision ; move the index until tbe lower or op- 
per limb of the sun is in contact with the boni«» 
at the lowest part of the arch described by till (Mo- 
tion ; and the degrees and minutes shown by tbe 
on the limb will be the altitude of the* sun. 

II. Of the Moon. 

Put the index to o, turn down the green gl*^ 
place tbe eye at the lower hole in the sigbt-vane, 
observe the moon in the silvered part of the bonxa^ 
glass ; move the index gradually, and follow the 
reflected image until the enlightened limb is in coot» 



Digitized by v^ooQie 




actice. N A V I G 

fethod with the horiioii| at the lower part o€ the arch describe 
Snding ed by the vibratory motloa as before^ and the index 
l/a^ will show the altitude of the observed limb of the moon«^ 
i^itudo observation is made ia the day-time, the coloured 
Sea. glass is unnecessary. 

IIT. Of a Star or Planet, 

The index being put to o, direct the sight to the 
star through the lower hole in the sight-vane and trans- 
porent part of the horizion-glats ^ move the plane of 
the quadrant a very little to the left, and the ianage of 
tJie star will be seen in the silvered part of the glass. 
Now move the index, and the image of the star will 
appear to descend : continue moving the index gradual- 
ly until the star is in contact with the horizon at the 
lowest part of the arch described ^ and the degrees and 
uiiautes shown by the index on the limb will he the al- 
titude of the star. 

To take Altitudes by the Back-observation.. 

I. Of the Sun, 

Put the stem of the coloured glasses into the perfo- 
ration between the horizon-glasses, turn down either 
according to the brightness of the sun, and Izdd the 
quadrant vertically ; then direct the sight through 
the bole in the back sight-vane, and the transparent^ 
slit m the horizon-glass to that part of the horizon^ 
which is opposite to the sun ; now move the index 
till the sun is in the silvered part of the glass, and by 
giving the quadrant a vibratory motion, the axis of 
which is that of vision, the image of the sun will de- 
scribe an arch whose convex side is upwards j bring 
the limb of the sun, when in the upper part of this . 
areb, in contact with the horizon ; and the index will 
show the altitude' of the other limb of the sun. 

ir. Of the Moon,. 

The altitude of the moon is observed in the same 
manner as that of the sun, witlrtbis difference only, that 
the use of the coloured glass is unnecessary unl^ the • 
moon is very bright^ a^ that the enlightened limb, 
whether it be the upper or lower, is to be brought in 
contact with the horizon. 

III. Of a Star or Planet, 

Look directly to tlie star through the vane and trans- 
parent slit in the horizon-glass ^ move the index until 
the opposite horizon, with respect to the star, is seen in 
the silvered part of the glass \ and make the contact 
perfect as formerly. If the altitude of the star is known 
nearly, the index may be set to that altitude, the sight 
directed to the opposite horizon, and i the observation 
made as befbre. 

Sect. II. Of finding the Latitude of a Plaea 

The observation necessary for ascertaining the lati- 
tnde of a place, is that of the meridional aldtude of a 
known celestial object ^ or two altitudes wbeti the ob- 
ject is out of the meridian. The latitude is deduced 
wtth move certainty and with less trouble from the first 
of these methods, than fronrthe second ; and the sun, 
for various reasons, is the object most proper for thb 
purpose at sea. It, however, frequ^y happens,, that 
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by the inievpotitloii of clouds, the sun Is obsemaed at MetlMd 
ooon i and hj this means the meridian altitude is lost. 

In this case, therefore, the method by double altitudes 
becomes necessary. The latitude may be deduced firon 
three altitudes of an unknown object, or from double at sU. 
altitudes, the apparent times ef observation being given. 

The altitude of the limb ef an object observed at sea, 
requires (bur separate correettoRs kr order to obtain the 
true altitude of its centre : these are for mmidiameier^. 
dip, refraetioin, and parallax, (See AsTROifOftfT, and 
the respective articles). The nrst and last of these 
corrections vanish when the observed object is a fixed 
star. 

When the altitude of the lower limb of any object is'* 
observed, its semidiameter is to be added thereto in or- 
der to obtain the central altitude \ but if the upper 
limb be observed, the semidiameter is to be subtracted. 

If the altitude he taken by the back-observatioo, the 
contrary rule is to be applied. The dip is to be sub- 
tracted from, or added to, the observed altitude, ac^ 
oordini^ as tbe fore or back observation is used. The 
refraction is always to be subtracted from, and tbe pa- 
rallax added to, the observed altitude. 

pROB. I. To reduce tbe sun's decUnatioa tO' Xiy^ 
given meridian. 

Rule. Find the number in Table IX. answering to 
tbe loi^tude in tbe table nearest to that given, and tOi*' 
the nearest day of the month. Now, if the longitude 
is west, and the declination increasing, that is, from . 
the 20th of March to the 22d ef June, and from the 
22d of September to tbe 2 2d of December, tbe above 
number is to be added to the declination : during the 
other part' of the year, or while tbe declination is de- 
creasing, this number is tOrhe subtracted. Id east lon- 
gitude, the contrary role is to be-, applied. 

u Required the son's declination at noon i6Ch 
April rSio, in longitude 84* W ? 

Sun’s declination at noon at, Greenwich 9® 59.2' N. 

Number from Table IX. - - -f- 5.0 

Reduced declination* - - - 10 4.2 

Ejt, 2. Required tbe sun's dedination, at noon 22A 
March 1793, longitude 151® E ? 

Sun's declination at noon at Greenwich o® 53^ 

Equation from Table X. - - — 10 

Reduced declination - - o 43 N 

pROB. II. Given the sun's meridian altitude, io find 
the latitude of the place of ohservatioo^ 

Rule. The sun's semidiameter is to he added* to,, or 
subtracted from,, the observed altitude, according as the' 
lower or upper limb is observed ; the dip answering to 
the height from Table V. is to be subtracted if the 
fore-observation is used^ otherwise, it is to be added ; 
and the refiractien answering to the alutnde from 
Table IV. It tu he subtraekd : hence the true altitude 
of~ the sia^s centre will be obtained CaR the akitude 
south or north, acccrdip|g as the sun is etmth or nerlh 
at the time of obeervarion^ which* snbtvaeted from 
Trill give, the zenith distance of a contrary deuomtAR- 
tkm. 

Reduce the sen's declination te> the nieridiaa of tlm 
place.Qf observation, by Psob^ L y then thenom er di^ 

ference / 
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Method ference of the Zenith distance and decimation^ accord- 
. jf ** they arc of the same or of a contrary denomina- 
tive end ^ latitude of the place of observation, of 

XoDgitadc *“”® greater quantity. 

‘ ** October 19. 1810, in longitude 32® E, tlie 

meridian altitude of Uie sun’s lower iSnb was 48® 53' S, 
height of the eye 18 feet. Required the latitude ? 

Ol^elt w’f lower limb 48®5yS Sun*tdec. ip Octnoon. 9® ci'S 
Scmidiameter -fo 16 Eqoetioii Table IX^ 2 

Dip and refraction — o 5 



^Tme alt. ran*! centre 



—o 5 Reduced declin. 9 49 S 
49 4S Zeniib distance * 40 55N 



Dadtade 31 7 N 

2. November 16. 1812, in longitude 158® W, 
- the meridian altitude of the sun’s lower limb was 87^ 
37' N, height of the eye 10 feet. Required the lati- 
tude P 

Obs,alt4i^on’slow.limb 87®37'N. Sun’s dec. noon . i 8^4 W 
^Sbmidiameter -|-o 16 Equation tab.-|-o 8 




True altitude of sun’s centre 
^Zenith distance 
'Reduced declinatioii 



60 55N 
29 5S 
II 26 N 



Latitude - - . . 17 39S 

The dip in Table V. answers to an entirely open and 
unobstructed horizon. It, however, frequently hap- 
pen, that the sun is over the land at the time of obsei^ 
vation, and the^ship nearer to the land than the visible 
himzon would be if unconfiued. In this case, the dip 
will be different from what it would otherwise have 
-been, a^ is to be* taken from Table VI. in which the 
hei^t is expressed at the top, and the distance from the 
land in the side column in nautical miles«-»Seamen, in 
•general, can estimate the-distance of any object from 
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the ship with sufficient exactness for this plIrpsK,esp^ 
cially when that distance is not greater ax laOes*, 
which is the greatest distance of the visiUe hatim ^ ^ 
from an observer on the deck of any ship. 

Pros. III. Given the meridian altitude of a tied'— v- 
star, to £nd the latitude of the place of oheervatigo. 

Ruu. Correct the aldtnde t>f the star by dip aad 
refraction, and find the zenith distance of the stir is 
formerly ; take the declination of the star frm Ti< 
hie XI. and reduce it to the time of oboerratioB. Nov, 
the sum or difference of the zenith distaoce aod decli- 
nation of the star, according as they are of the or 
of a centrary name, will be the laritode of the place of 
observation. 

Ejt. I. December I. i8io, the meridian aldtade of 
Sirius was 59® jcy S, height of the eye 14 feet Re- 
> quired the latitude ? 



Dip and refract. — o 3 Reduced dec. *19 36 
True alt. sun’s centre 87 56 N. Zenith-distance 2 10 8 

'Latitude 21 6S 

3* ®®cember 19. 181 f,. being nearly under the 
meridian of Greenwich, the altitude of the sun’s upper 
Hmb at noon wm a® 3<y S, height of the w 20 feet. 
^ Required the latitude P 

Gb^rved altitude of the sun’s- upper limb 4° 30' S 
^ Sun’s semidiameter - - 016 

Dip and refraction - • . O 1 5 

True altitude of the sun’s centre 
Zenith distance • • . 

Declination 

Latitude - . . 62 36 N 

Ex, 4 August 23. 181 2,' in longitude 107® E, the 
imendian altitude of the sun’s lower limb by the back 
observation was 6l®* 8^^N, and the height of the aye 14 
•feet. Required the-latitude ? 

Observed aldtude sun’s upper limb - 61® 8'N 

Sun’s semidiameter - - . _q 25 

Bip - . . , +0 ai 

’ Refraction - - . . 



Observed altitude of Sirius 
Dip and refiraction 


59 » 5 </S 
— « 4 


True altititde 
- ZeniA distance 
. Declination 


59 46S 

- 30 M*! 

16 28S 


Xatitude 


13 46N 




71 12N 

x8 488 

5 43X 



Ex. 2. February 17. 1 797, Ac meridian akkoie of 
Procyon was 71® 15' N, Ae height of Ac eye 10 feet 
Required Ae latitude P 
Observed altitude of Procyon 
Dip and refraction 

True altitude .... 

• ZeniA distance 
Declination - 

Latitude - - . - *3 5^ 

Prob. IV. ^ Given Ae meridian altitude of a phmet, 
’to find Ac latitude of the place of observation. 

Rule. Compote As true altitude of Ae planets 
directed in last problem (which is si^ciently accoraie 
for altitudes taken at sea) 5 Uke its decllnatioo ftm 
the Nautical Almanac, p. iv. of Ae month, and it- 
-ducc it to the time and meridian of the place of obser- 
vation; then the sum or difference of the zeni A dis- 
tance and declination of Ae planet will be Ae latitode 
as before. 

Ex. 1. August 7. i8r2, Ae meridian altitude of St- 
-turn was 68®42'N, and height of the eye ic fecL 
Required the latitude P 

Observed altitude of Saturn - 6g® 

Dip and refnmtion ’ - . ...o ^ 

True altitude - 

ZeniA distance 

Declination - . . 

Latitude - . .. . 44 6 S 

Ex. 2. October 15. 1812, Ae meridian altitude of 
Jupiter was 81® yS, height of Ae eye 18 fecU Re- 
quired the latitude f 

Obserred 
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ikod 01)scrvcd iltitade of Jupiter - - 81® 5' S 

dio;; Dip - - - - — O 3 

Lati- - - 

itJde altitude - - - 8 1 2 S 

iea ■ 

Zenith distance - ^ - 8 58 N 

Declination - - - 19 4 S 

Latitude - - - - 10 6 S 

PkOB. V. Given the meridian altitude of the moon, 
to find the latitude of the place of observation. 

Rule. Take the nnm^r f answering to the ship^s 
^lon^tude, and daily variation of the moon's passing the 
^ meridian ; which being applied to the time of passage 
x’ given in the Nautical Almanac, will give the time of 
the moon's pnBsage over the meridian of the ship. 

Reduce this time to the meridian of Greenwich \ and 
by means of the Nautical Almanac find the moon's de- 
clination, horizontal parallax, and semidiameter at the 
reduced time. 

Apply the semidiameter and dip to the observed alti- 
tude of the limb, and the apparent altitude of the moon's 
centre will be obtained y to which add the correction 
answering to the apparent altitude and horizontal paral- 
lax ty and the sum will be the true altitude of the 
^ moon's centre ; which subtracted from 90^, the remain- 
der is the zenith distance, and the sum or difference of 
the zenith distance and declination, according as the^ 
are of the same or of a contrary name, will be the lati- 
tude of the place of observation. 

E.V. I. December 24. 1792, in longitude 30® W, 
the meridian altitude of the moon's lower limb was 
81® 1/ N, height of the eye 12 feet- Required the 
latitude ? 

Time of pass, over the men of Greenwich z=9h 19' 
£quation Table XX. . • • 4 

Time of pass, over mer. ship - - 9 23 

Longitude In time - - - - 2 0 

Reduced time - - - - 23 

Moon's dec. at midnight. Table IX. 14® 53^ 

£q. to time from midnight - - — ^ O 4 



Reduced declination 
Moon’s hor. pan 
Moon's semidiameter 
Augmentation 



14 49N 

ii* 25" 

15 6 

+ o J4 



Aug. semidiameter - - - 15 -20 



Observed altitude of the moon's lower Dmb 81® 15^N Method * 
Semidiameter - • . . 

Dip 

Apparent altitude of the moon's centre 
Correction - 

True altitude of moon's centre 
Zenith distance - - - 

Declination - - - 



Latitude 

Retnark. If the object be on the meridian below the 
pole at the time of observation, then the sum of the true 
altitude and the complement of the declination is the 
latitude, of the same name as the declination or altitude. 

Ex> I . July 2. 1 8 1 2, in longitude 1 5® W, the alti* 
tude of the sun's lower limb at midnight was 8® 58^, 
height of the eye 18 feet. Required the latitude ? 
Observed altitude sun's lower limb‘ - 8® 58' 

Semidiameter .... -^O i(S 

Dip and refraction - - - — o lo’ 

True altitude of sun's centre - - 9 4N 

Corapl. declin. reduced to time and place 66 ' 57 N 

Latitude - - - - 76 I N 

Prob. VI. Given the latitude by account, the de- * 
cHnation and two observed altitudes of the sun, and the 
interval of time between them, to find the trne latitnde.^ 

Hole. To the log. secant of the latitude by account, 
add the log. secant of the sun's declination j the sum, 
rejecting 20 from the index, is the logarithm ratio. To 
tbie add the log. of difference of the natural sines of 
the two altitudes, and the log. of the half elapsed time 
from its proper column. 

Find this sum in column of middle time, and take 
out the time answering thereto ^ the difference between v 
which and the half elapsed time ^ill be the time firom 
noon when the greater altitude was observed. 

Take the log. answering to this time from column of 
rising, from which subtract the log. ratio, the remainder ' 
is the logarithm of a natural number; which being ' 
added to the natural ^sine of the greater altitude, the 
sum is the natural cosine of the meridian -zenith di- 
stance ; ' from winch and the son's declination the lati- 
tude is obtained as formeriy. 

If the latitude thus foui^ differs considerably from < 
that by account, the Operation is to-be repeated, using 
the computed latitude in plRce of that by account (l). 

Example x. 



+ o 15 



. 81 

+ o 



ofiinding 
a the Lati-' 

^ tode and 

_ Longitude 
27 N atW 
8 



81 3JN 
8 25S 
14 49 N 



6 42N 



(l) This method is only an approximation, and ought to be used under certain restrictions \ namely. 

The observations must to taken bettveen nine o'clock in the forenoon and three in the aflemoon. If both ob- > 
nervations be in the forenoon, or both in the aRemoen, the interval must not be less tham the distance of the time 
of observation of the greatest altitude from noon. If one observation be in the forenoon und the other in the af- 
ternoon, the interval must not exceed four hours and a half ; and in all cases, the nearer the greater altitude is ^ 
to noon the better. 

If the sun's meridian zenith distance be less than the -latitude, the limitations are still more contracted. If the $ 
latitnde be double the meridian zenith distance, the observations must be taken between half past nine in the 
morning and half past two in the afternoon, and the interval must not exceed three honrs and a half. The obser- . 
vations must he taken still nearer to noon, if the latitude exceed the zenith distance in a greater proportion. See 
Maskel^e's British Mariner's Guide, Dr Mackay's Treatises on the Longitude and Navigation, &c« and Bo- r 
quisite Tables, 2d edit. 
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MeAmSr Example u ivAf 9. ia hdtnib bf ftccout 

27^ N. at loh 25/ A. M. per watch, the carrecte^ al- 
tJtode of the sun was 65° 24^ and at 12b 31', the alti« 
tnde was 74^ 8'. Required the true latitude ? 

^ XSmet /irr wat. Alt N. Siaea l«at. bj acc. 37^ o' Seeaai 0.097^5 

*oh 6j^ iV 90924 DecUnatioo 28 Secant c«:>34i8 



12 31 74 


8 96190 Logarithm raria 


0-13193 


2 2 Difier 5266 Logarithm 

1 I Half elapfed rime 


3 - 7 »’ 4 * 

^•57999 


31 IC^ 


Middle rime 


- 


4*43340 


29 50 


Kiriag 


Log.imrio 


*49*740 

c*i 3«93 


Natural anmber 
Greatest akiliide 


74<>rNsuie 


96190 


*•79547 


Bfhr. seairiidtft. 
Dff linatiaa 


1430N 00110096814 
22 2S 




Latitnde 


3« 5* N. 







£jt 2. Octebec 17. 1812, in latitude 43^ 24' N. 
by acconnt, at oh 38' P. M. the correct fjtitude of 
the aun^a centre was 36® y, tmd at 2h 46' P. 1 £ the 
aUmde WM 2A^ 49^. lUquired the latftode? 

Tnet jprr wat Alt N. Sinei Lat by acc.430 14' Secant 0.13872 
oh 38' 36^^ 5' 5889SDeclinatira 9 1 8 Secant 0.00575 

2 46 24 49 41972 Logaiithtn ratio . ^*<4447 

2 8 Diflbr. 14914 hog, - - 4.22250 

14 • Half ^peed Unw - • 0.559^ 

* 4 * iOi* - Middle tune • - 4>93243 



37 20 Bistiig 



Lof. ratio 



Natnral Nuinber 
Greatest altitude 

hler. aen. distance 
PooKnatIgn 



36* 5' N. line 58894 

53 59845 

9 18 



3 «iai^ 

o»«4447 

a-97737 



Xatitode « • 43 57 N. 

Ex, la latitude 49^ 48' N. hj aecomit, the sun^t 
deolinaUOB being 9® 3/ S. at oh 32^ P. M. per watch, 
the altitude of the sun^s lower limb was 28^32', and 
at 2h 41' it was 19® 25^, the height of the eye 12 foet. 
Required the true latitude ? 

Firrt observed aitk« 28® 32' Second ahitade 19® 25^ 
Semidiameter +0 i 4 i 8einidian>eter +0 16 

Dip and refraotion 5 Dip and refir. — o 6 



Troe altitade 28 43 True altitude 19 35 

Time prrwat. Alt. N. Sines. Lnt by acc. 49^^ 48' Secant 0.19013 
oh 32' 28^43' 48048 Declination 9 37 Secant 0.006x5 

* 4* Ip 35 335*8Log.iatio - - 0.09628 

2 9 Difeenco 14530 Log. - . 4.16217 

I 4 30" - Half elapsed tipie - 0*55^37 

I 37 o • Middle time - - 4^91492 

32 30 Rl«»g - - 300164 

NatwalnumlMr - 639 - 2.S0536 

Mer. 2cn- dist^ 60^ 52^ N* cosine 48687 
Declination 9 37 S. * 

I^ititide 51 15 N; 
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As the latitude by compntatioa difleit 1® 28* 
that by account, the operadoo must be repeated. 
Computed latitude 51'' 

Declination - 9 



•®i 5 ' 

37 



Secant 

Secant 



Logarithm ratio 

Difference of nat. sines Y4530 
Half eli^sed time ih 4' 30^ 

Middle time 

Rising 

Natural number 



rtStt 



^20963 
Log. 4.16227 
1 ^. 0.55637 

I 40 20 Log. 4.92827 

o 35 50 W- 3-08^30 

Gr. altitude 28® 43^ N. sine 48048 

Mer. zen. dist. 60 47 N. cosiae 48801 

Decliaalion 9 37 



Latitude 51 10 

As this latitude differs only f from that used is tk 
computi^on, it may tbmefm be depended spen as the 
true ladtiade. 



pROB. VIL Gasew the latitude by aecount, thesmH 
dedinatioa, two observed altitndee, the riapsed tins, 
1^ the course and distaoce nm between the obsern- 
tious 5 to find the ship*8 latitude at the time of obsem- 
tion of the greater altitude. 

Rule. Find the angle contained between the slnp's 
course and the snn^s bmuring at the time of obsemtko 
of the least altitude, with which enter the Trawne 
Table as a course, and the difference of latitnk an- 
swering to the distance made good will be the reductisa 
of altitude. 

Now, if the least altitude be observed in the kit- 
noon, the reduction of altitude is to be applied that- 
to by addition or subtraction, according as the aagle 
between the ship^s course and the sun^s bearing is kss 
or more than eight points. If the least altitude be 
observed in the afternoon, thie contrary rule is to be 
used. 

The difference of longitode in time between de 
obs^ations is to be applied to the elapsed tune by 
addition or snbtraction, according as it is east or west, 
^liis is, however, in many cas^ so inconsiderable ss te 
be neglected. 

With the corrected altitudes and interval, the Isti- 
tude by account and sun^s declination at the time of eb- 
servation of the greatest altitude, the cft pip utitiff* is ts 
be performed by the last problem. 

Ex. h July 6. 1793^ in latitude 58®i4'Nbyss- 
count, and longitude i6® E, at iph 54' A. M. pa 
watch, the altitude of the sun^s lower limb was ja® 1/, 
and at ih tf F. M. the altitude was 5R® 51', and betr- 
itig per compass 8W6W-, the ship’s course during tbe 
elap^ time was S6W^.W, and the hourly rate of «3- 
ing 8 knots, the height of the eye 16 feet. Reqmiri 
the true latitude at tbe time of observation of the greiA- 
er altitude ? 

Sun’s bear at 2d. ob. 8 W6W. Interval hrt oibirTT ih 33* 
Ship’s course S6W^WDist.nm=d33x8=:r9B. 

Contained angle 34 points. 

Nov 
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rthod Now to course 3f points, and distance 19 miles, the 
indii^ difference of latitude is 14.7 or 15 miles. 

First observed alt. 53® 17' Second observed alt. $ 2 ^ 51' 
Semidiameter +0 16 Semidiameter +0 16 
Sen ^ refract. — o 4 Dip and refraction — o 4 

yW ■ — 

True altitude 53 29 Reduction - — o 15 

Reduced altitude 52,48 
Timeof ob. of gr. alt. loh 54' A. M. Sun’s dec. 22® 39'N. 
Longitude in time i 4 Eq. to r. t.+ 1 

Reduced time 9 50 A.M. Red. decl. 22 40 N. 
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of an arch j which added to the greatest altitude tvill Nfethod 

irive the sun’s meridian altitude. of finding 

® ^ ^ the l>ati- 

Ex. 2. December 2ist 1793, in latitude 22° 40' S, tude and 
by account at i ih 57' the correct altitude of the sun’s Lon^dc 
centre was 89® 10', and at i 2h 4' 40", the altitude was , , 

88® 50'. Required the true latitude ? 

Tim?sperwat Alt. N. Sinet. I.at byacc. 22° 4c' Secant 0.03491 
iih 57' o" 89® ig' 99989 Declination 23 28 Secant 0.03749 

12 4 40 88 50 99979 Logarithm ratio - 0.07240 

o 7 10 Differ. 10 Log. - - 1.00000 

o 3 50 Half elapsed time - - 
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Time per wat Alt N. Sines Lat. by acc 58° 14' Secant 0.278^3 
Ich 54' 29' 80368 Declination 22 40 Secant ao349i 



X 


*7 


5* 4® 


79653 Logarithm ratio 


0*3 « 354 


2 




Differ. 


715 Logarithm 


2-85431 


1 


XI 


30" 


Half elapsed time 


0.51294 




5 


3® 


- Middle time 


3.68079 


I 


6 


0 


. Rising 


3 61469 



Log. ratio 0 3 1354 



Natural number - - 2001 - 3-3o^*S 

Greatest altitude 53® 29' N. sine 80368 



0 0 50 Middle tir/e 




2.84903 


030 Rising 


- 


9.93284 


Comp, of lat. by acc. 


6 f 


20' 




Declination 


23 


28 




Sum 


90 


48 




Estimate mer. altitude 
Greatest altitude 


89 


10 j 


!. 89® 11' sec. 11.84609 








12.77893 


Logarithm ratio 5 




- 


. 5.07240 



Mer zenith diet. 34 33 N cos. 82369 
Declination 22 40 N. 



Arch - - o 17 sine 7 * 70^53 

Greatest altitude • 89 10 



Latitude - 57 *3 N. 

Since tbe computed lati 
that by account, it will 1 
operation. 

Computed latitude 
Declination 

Logarithm ratio 
Difference of natural sines 
Half elapsed tinte ih 

Middle time 



Rising - I 

Logarithm ratio 



ide differs so much from 
necessary to repeat the 

57° 13'. Secant 0.26643 
22 40 Secant 0.03491 



• - 0.30134 

715 Log. 2.8^431 

11' 30" Log. 0.51294 

5 20 Log. 3.66859 

6 10 Log. 3.61686 

0.30134 



Meridian altitude 89 



This differing £roro the 
must be repeated. 

Latitude - 22® 55' 

Declination 23 1 8 

Log^ithm ratio 
Difference of natural sloes 
Half elapsed time 

Middle time 



27 zen. dist. o® 33' N 
declinat. 23 28 S 



latitude 22 55 S 
assumed latitude, the work 

secant O.03571 
secant 0.03749 



0.07320 
1® log. 1. 00000 

3' 50" 1-776^3 

o 50 2.84983 



Natnral nniuber - - 2068 3*3 » 55^ 

Ore^test altitude 53® 29'N. sine 80368 



Mer. zen. disU 34 29 N. cos. 82436 
Declination 22 40 N. 



Latitude 57 9 N. 

As this latitude differs only 4 miles from that used 
in the computation, it may therefore be depended on as 
tbe true latitude 

Remark, If the sun come very near the zenith, the 
sines of the altitude will vary so little as to make it un- 
certain which ought to be taken as that belonging to 
the natural sine of the meridian altitude. In this case, 
the following method will be found preferable. 

To the log. rising of the time from noon found as 
before, add the lo^. secant of half the sum of the esti- 
mate meridian altitude, and greatest observed altitude ^ 
from which subtract the log. ratio, its index being in- 
creased by 10, and tbe remainder will be the log. sine 

. VoL. XIV. Part. II. t 



Rising 
Comp, of lat. 
Declination 


6 f 
23 28 


3 0 


0.93284 


Sum 

Mer. alt. 
Greatest alt. 


90 33 ^ 
89 27] 
89 10 j 


!-89®i8't sec. 


11.91827 


Log. ratio +5 


- 


- 


12.85111 

5.07320 


Arch 

Greatest altitude 


0 21 
89 10 


- 


7-77791 


Merid. altitude 


89 3* 


zcn. dist. 
Declination 


0® 29' 
23 28 , 






Latitude 


22 J9S 



If the work be repeated with this last latitude, 
latter part only may 1^ akei*ed. 

4 T Latitude 
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Greater altitodt 

Stun 

Half 

Bittog 

Aidb 

Omitett thiraiic 

Meri^ao ahitode 
Zenith dktaace 
Dcdiaatioo 
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Mca^ 003593 km* 69* 33*, Mi ^ 

■KMt 003749 «f Sirit wa» 1^. 

l*g. ntk OC7341 Bigkt 3MMiiM«i 

>5 492659 latrrral - • 

iatcTval ik34 j6* 

r 45* 46* N 

eeeMttt 1.9397a Stnv'a 16 27 5 



Pndiot 



8933 
o 38 
33 38 



o- 93»84 

•im's 



S«ai 



Arckfitil 24 X 3 .N lii 

Capella^ «kd«. 45 46 
laterral - 1^34' 56* 




62 13 N 



l a tit od e • - 23 a S. 

Prob. VIIL Given tbe aUiiodes of two knowo flan, 
obierved at tbe saaie or at different tiaMa^ and at dif- 
ferent timatf the interval between the ebiervationa^ to 
inA tbe iatUnde. 

Bulk. If both altitodes be observed at the same 
time, call the difference between their right ascensiooB 
the redoced IntervaL 

But if the althndes he taken at different times, .re- 
duce the interval between the observations to sidereal 
time, bj adding thereto the pro^rtional part answer- 
ing to the interval, and 3^ the dailj acceleration 
of the hxed stars. Now to the right ascension of the 6rst 
observed star, add the interval in sidereal time, and the 
difference between this sum and the right ascension of 
the other star will be the redoeed interval. 

To the logarithm rising of the redoced interval, add 
the logarithmic cosines of the stan declinations; subtract 
the natural number answering to the sum of these loga- 
rithms from the natural cosine of the difference or sum of 
the stars declinations, according as they are of the same 
or of a contrary name, and the remainder will be the 
natnral sine of arch ffrst. 

To the logarithmic cosine of arch first add the loga- 
rithmic secant of declination of the star having the least 
polar distance, and the logarithm half elapsed time of 
the redoced interval, the sum will be the logarithm 
half elapsed time of arch second. 

From the natural cosine of the difference between arCb 
first and the altitude of the star having the greatest polar 
distance, subtract tbe natural sine of the altitude of the 
other star, and find tbe logarithm of the remainder ; to 
which add the logarithm secant of arch first, and the lo- 
garithmic secant of the altitude of the star Imviug tbe 
greatest polar distance, the sum will be the logarithm 
rising of arch third. The difference between arches 
second and third is arch fourth. 

To the logarithm rising of arch fourth add the loga- 
rithmic cosines of the declination and altitude of the star 
having tbe greatest polar distance ; subtract tbe corre- 
sponding natural number from tbe natural cosine of the 
difference between the altitude and declination, the po- 
lar distance being less than 90^ ; otherwise, from their 
sum, and the remainder will be the natural sine of tbe 
altitude. 

£x^ January ist 1793, the true altitude of Capel- 



Arch tccowd 


X IX 2S 




; 3 .P 3 I 5 


Arch first 


^ »3 






Biriws^s ihitwdt 


x6 19 




=01755 


Dilhrence 


7 


Me 99051 




CapeUa's alrifdr 69 23 N. sii 


* 93596 
5455 


3 - 7 !* 7 > 


Arch third 
Arch second 


ih 21' 20^ 

I II 2 ft 




i - T 9 lk 


Arch foorth 


9 


ris^ 


1.9W 


8irins*s dec! in. 


16 27 




aititnde 


- x6 ?9 


COM 


9^115 


8«m 


33 46 Ni 


DOS. 84019 

85 




Latitode 


57 9 ^ 


sine 84003 





CflAP. II. Oontalfmg tbe Method of fn to g lih 
Latitude at Sea by Luttnr Observatkas. 



Sect. i. Introductioei. 

The observations necessary to detemine 4 k hagi* 
tude by this method are, the distance betweea tk sw 
and moon, or the moon and a fixed star near tk cclip 
tic, together with the altkude of each. Tk 
used in the Naniical Almanack for this porpose are tW 
following : namely, n Arietu^ Aldebaron^ FUku^ 
gtiius^ Spiea Virginis, AfttareSy m AqmUty Ikklbnrf* 
and o Fegasii and the distances of the mooo^s oettre 
from tbe sun, and from one or more of tboeHtfi) 
are eontained in the viii. ix. x. and xi. pi^ d tk 
month, at tbe beginning of every thifd kor sfp^ 
rent time, by the meridian of Greenvrich. Tk h- 
stance between the moon and tbe son, or one «f 
stars, is observed with a sextant ; and the skksks at 
the objects are taken as usual with a Hadkj's fss* 
drant. 

In the practice of this method, it will k Imm 
convenient to be provided with three assistaaCs; tv# 
of these are to take the altitudes of the son and nwt, 
or moon and star, at tbe same time the priac^ 
ver is taking the distance between the objects; »■ 
Uie third assistant is to observe ihc time, sod ontt 
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ling oUervations. In order to olitahi accuracy, 

Dngi it will be necessary to ol>serve several distances, and 
tSeafiic corresponding altitudes ; the intervals ot tinic Le- 
tween them being as short as possible \ and the sum of 
each divided by the number will give the mean ili- 
stance and mean altitudes •, from which the time of ob- 
servation at Greenwich is to be Computed by the rules 
to be explained. 

If the ixm or star from which the moon’s distance 
is observed be at a proper distance from the meridian, 
the time at the ship may be inferred from the altitude 
observed at the same time with the distance : in this 
case, the watch is not necessary ^ hut if that object be 
near the roeridiatr, the watch is absolutely necessary, 
in order to connect the observations for ascertaining 
^be apparent time at the ship and at Greenwich with 
each other. 

An observer withont any assistants may very easily 
take all the observations, by first taking the altitudes 
of the objects, then the distance, and again their altir 
tndes, and reduce the altitudes to the time of observa- 
tion of the distance ^ or, by a single observation of the 
distance, the apparent time being known, the longitude 
may be determined. 

set of observations of the distance between the 
moon and a star, and their altitudes, may be taken 
with accuracy during the time of the evening or 
morning twilight ; and the observer, though not much 
acquainted, with the stars, will not find it difficult to 
distinguish the star from which the moon’s distance is 
to be observed. For the time of observation nearly, and 
the ship’s longitude by account being known, the esti- 
mate time at Greenwieh may be fonnd \ and by enter- 
ing the Nautical Almanac with the reduced time, the 
distance between the moon and gi%'en star will be 
found nearly. Now set the index of tlie sextant te 
this distance, and hold the plane of the instrument so 
as to be neariy at right angles to the line joining the 
moon’s cusps, direct the si^bt to the moon, and by 
giving tbe sextant a slow vibratory motion, the axis 
of which being that of vision, tbe star, which is usual- 
one of tbe brightest in that part of the heavens^ 
will be seen in the transparent part of the horizon 
glass. 



Sect. IL 0/ the Sextant, 

This instrument Is constructed for the express pur^ 
pose of measuring with accuracy tbe angular distance 
between the son and moon, or between the moon and 
a fixed Otar, in order to ascertain tbe longitude of a 
place by lunar observations. It is, therefore, made 
with more care than the quadrant, and has some addU 
tional appendages that are wanting in that instrument. 

Fig. 63. represents the sextant, so framed as not te 
be liable to bend. Ibe arch A A is divided into 1 20 
degrees 3 each degree is divided into three parts ; each 
of these parts, therefore, contains 20 minutes, which 
are again subdivided by the vernier into every half mi- 
nute or 30 seconds. Ibe vernier is numbered at every 
fifth of the longer divisions, from the right towards the 
left, with 5, 10, 15, and 20 *, the first division to the 
right being the be^nning of the scale. 

In order to observe with accuracy, and make the 
images come precisely in contact, an adjusting screw 
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B is' added to the inilex, which may thereby he mov- or fiadinc^ 
ed with greater accuracy than it can be by band ) tbe l>on^i. 
but this screw does not act until tbe index is fixed by^****® atscii 
the filler screw C. Care shenld be taken not to force 
the adjusting screw when it arrives at either extemity tjont. 
of its adjustment. When the index is to be moved b ■■■ ■ » 
any considerable quantity, tbe screw C at the back of 
the sextant must be loosened ; but when tbe index is 
brought nearly to the division required, this back screw 
should be tightened, and then the index may be moved 
gradually by the adjusting screw. 

There are fimr tinged glasses D, each of which is set 
in a separate frame that turns on a centre. They are 
used to defend tbe eye from the brightness of tbe solar 
image and the glare of die moon, and may be used se- 
parately or together as occasion requires. 

There are three more such glasses placed behind flic 
horizon glass at £, to weaken the rays of the sun or 
moon when th^ are viewed directly through the ho- 
rizon glass. The paler glass is sometimes used in ob- 
serving altitudes at sea, to take off the strong glare of 
tbe horizon. 

The frame of the index glass I is firmly fixed by a 
strong cock to the centre plate of the index. l*be 
horizon glass F is fixed in a frame that turns on tlie 
axes or pivots, which move in an exterior frame ; the 
holes in which the pivots move may be tightened by 
fimr screws in the exterior frame. G is a screw ^ 
which the horizon glass may be set perpendicular to 
the plane of the instrument : should this screw become 
loose, or move too easy, it may be easily tightened' by 
turning the capstan headed screw H, which is on one 
side ot the socket thfongb which the stem of the fin- 
ger screw passes. 

Tbe sextant is fumisbed with a plain tube (fig. 64.) Fig 64. 
withont any glasses ; and to render tbe objects still 
more distinct, it has two telescopes, one (fig. 65.) re- vig. 6 
presenting the objects erect, or in their naturaJ posi- 
tion : tbe longer one (fig. 66,) shows them inverted ; 
it has a large field of view, and other advantages, and 
a little nse will soon acenstom the observer to the hn 
verted position, and tbe instrument will be os readily 
managed by it as by the plain lube tloDe. By a te- 
lescope the contact of the images is more perfectly 
distinguished ^ and by tbe place of the images in tht^ 
field of the telescope, it is easy to perceive whether 
the sextant is held in tbe proper place for obsenvatioBto 
By sliding the tube that contains the eye-glasses in the 
inside of Uie other tube, the object is suited to different 
eyes, and made to appear pei^ctly distinct and well 
defined. 

The telescopes are to be screwed into a circular 
ring al K \ this ring rests on two points against an 
exterior ring, and is held thereto by two screws : by 
turning one or other of these screws, and tightening 
tbe other, the axis of tbe telescope may be set parallel 
to the plane of the sextant. The exterior ring is fixed 
on a triangular brass stem that slides in a socket, and 
by means of a screw at the back of the qoadrant may 
be raised or lowered so as to move the centre of the 
telescope to point to that part of tbe horizon glass 
which shall be judged the roost fit for observation. 

Fig. 67. is a circular head, with tinged glasses to screw F%. 6 j, 
on tbe eye end of either of the telescopes or the plain 
tube. The glasses are contained in n circular plate / 

4 T 2 which^ 
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orfindtn;( which bai) fear holes*, three of the^ are 6tted with 
the L*ongi- tinged glasses, the fourth is open. By pressing the fin- 
tiMie at Sea^^r against the projecting edge of thU plate, and tum- 
ing it round, the open hole, or any of the tinged glasses, 
may be brought between the eye-glass of the telescope 
* — y ■■ and the eye. 

Tig. 68, Fig. 68. is a magnifying glass, to assist the observer 
to read off the angle with more accuracy : and hg. 69. 
a screw-driver. 

Mr Hoppe of Church-street, Minories, London, has 
lately contrived a sextant, with two arches, which is, 
therefore, preferable to the common sextant. 

Adjustments of the Sextant. 



A T I O N- Practkt 

Use of the Sextant. 

When the distance between the ommio and the 
or a star is to be observed, the sextant must be held to 
that ita plane may pass through the eye of tbe observer ^ 
and both objects ^ and tbe reflected inia^ of the ^ 
luroinons of the two k to be brought m contact with 
the other seen directly. To effect this, therefore, it is | 
evident, that when the brightest object is to tbe right 
of the other, tbe face of the sextant must be held up- 
wards ; but if to the left, downwards. When the face of 
tbe sextant is held upwards, tbe instrument should be 
supported with tbe right band, and the index ouned 
with the left hand. But when tbe face of the sextaot 



The adjastments of a sextant are, to set the mirrors 
perpendicular to its plane and parallel to each other 
when the index is at zero, and to set tbe axis of the 
telescope parallel to the plane of the instrument. The 
three first of these adjustments are performed nearly in 
the same manner as directed in the section on the qua> 
drant : as however the sextant is provided with a set of 
coloured glasses placed behind the horizon glass, the in- 
dex error may be more accurately determined by mea- 
suring the sun's diameter twice, with the index placed 
alternately before and behind the beginning of the divi- 
sions : half the difference of these two measures will be 
the index error, which must be added to, or subtracted 
from, all observations, according as the diameter mea- 
sured with the index to the left of 0 is less or greater 
than the diameter measured with the index to the right 
of the beginning of the divisions. 

Adjustment IV. To set the Axis of the Telescope pa- 
rallel to the Plane of the Instrument. 

Turn the eye end of the telescope until the two wires 
are parallel to the plane of the instrument ; and let two 
distant objects be selected, as two stars of the first mag- 
nitude, whose distance is not less than 9::^^ or 100°^ 
make the contact of these objects as perfect as po^ible 
at the wire nearest the plane of the instrument \ fix the 
index in this position ) move tbe sextant till the objects 
are seen at the other wire, and if the same points are in 
contact, the axis of the telescope is parallel to the plane 
of the sextant ^ but if the objects are apparently sepa- 
rated, or do partly cover each other, correct half the 
error by tbe screws in the circular part of tfie sup- 
porter, one of which is above and the other between 
the telescope and sextant : turn the adjusting screw at 
the end of the index till the limbs are in contact y then 
bring the objects to the wire next the instrument j and 
if the Ihnbs arc in contact, the axis of the telescope k 
adjusted ^ if not, proceed as at tbo other wire, and 
continue till no error remains. 

It is sometimes necessary to know the angular dis- 
tance between the wires of the telescope j to find 
which, place the wires perpendicular to the plane of 
the sextant, hold tbe instrument vertical, direct the 
sight to the honzon, and move the sextant in its own 
plane till tbe horizon and upper wire coincide \ keep 
the sextant in this position, and move the index till the 
reflected horizon is covered by the lower wire : and the 
division shown by the index of the limb, corrected by 
the index error, will be the angular distance between 
the wires. Other and better methods will readily oc- 
cur to the observer at land. 



k fit>m the observer, it should be held with tbe kit 
hand, and the motion of tbe index regulated by tbe 
right band. 

Sometimes a sitting postnre will be found very con- 
venient for the observer, particularly when the reflec- 
ted object k to tbe right of the direct one *, in this case, 
the in^trumcot is supported by the right hand, the el- 
bow may rest on tbe right knee, the right leg at tbe 
same time resting 00 the left knee. 

If the sextant is provided with a ball and socket, 
and a staff, one of whose ends is attached thereto, and 
tbe other rests in a belt fastened round the body of tbe 
observer, the greater part of the weight of the in^tni- 
ment will by this means be supported by bis body. 

To observe the Distance between the Moon and asf 
Celestial Object. 

I. Between tbe Sun and Moon. 

Put the telescope in its place, and the wires panlWl 
to the plane of the instrument ; and if the sun u 
very bright, raise the plate before the silvered part d 
the speculum *, direct the telescope to the t^ao^pa^cl)t 
part of the horizon glass, or to the line of separatioQ 
of the silvered and transparent parts akccording to tbe 
brightness of the sun, and turn down one of tbe co- 
loured glasses y then hold the sextant so that its plane 
produced may pass through the sun and moon, bariog 
its face either upwards or downwards according as tbe 
sun is to the right or left of the moon ^ direct the si^t 
through the telescope to tlie moon, and move tbe in- 
dex till tbe limb of the sun is nearly in contact vltb 
tbe enlightened limb of tbe moon ; now fasten tbe in- 
dex, and by a gentle motion of the instrument make 
the image of the sun move alternately past tbe moon f 
and, when in that position where tbe limbs are nearest 
each other, make the coincidence of the limbs perfect 
by means of tbe adjusting screw : this being cffcclfd, 
read off the degrees and parts of a degree shown by ibc 
index on the limb, using the n^agnifying glass ; ao<i 
thus tbe angular distance between tbe nearest limU ot 
the sun and moon is obtained. 

2. Between the Moon and a Star. 

Direct the middle of the field of the telescope to lU 
line of separation of the silvered and transparent parts 
of tbe horizon glass j if the moon is very bright, 
down the lightest coloured glass ; and hold the sexU-t 
so that its plane may be parallel to that passing througb 
the eye of the observer and both objects j its face beint 
upwards if the moon is to the right of the star, but if to 
tbe left, the face is to be held from the observer; 
direct the sight th.-ough the telescope to the star, 

niovs 
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Indinp move tlie index till the moon appears by the reflection 
Longi-to bo nearly in contact ivith the ^tar^ fasten the index, 
e at turn the adjusting screw till the coincidence of the 

star and enlightened limb of the moon is perfect : and 
the degrees and parts of a degree shown by the index 
vrill be the obsei*ved distance between the moon's en« 
lightened limb and the star. 

The contact of the limbs must always be ob9er%td in 
the middle between the parallel wires. 

It is sometimes difficult for those not much accus- 
tomed to observ'ations of tliis kind, to find the reflect- 
ed image in the horizon glass : it will perhaps in this 
case be found more convenient to look directly to the 
object, and, by moving the index, to make its image 
coincide with that seen directly. 

Sect. III. Of the Circvlar Instrument of Reflection, 

This instrument was proposed with a view to cor- 
rect the error to which the sextant is liable ; particu- 
larly the error arising from the inaccuracy of the divi- 
sions on the limb. It consists of the following parts ; 
a circular ring or limb, two moveable indices, two mir- 
rors, a telescope, c^oloured glasses, &c. 

The limb of this instrument is a complete circle of 
metal, and is connected with a perforated central 
plate by six radii : it is divided into 720 degrees ; each 
degree is divided into three equal parts *, and the divi- 
sion is carried to minutes by means of the index scale 
as usual. 

The two indices are moveable about the same axis, 
which passes exactly through the centre of the instru- 
ment : — the first index carries the central mirror, and 
the other the telescope and horizon glass \ each index 
being provided with an adjusting screw for regulating 
its motion, and a scale for showing the divisions on the 
limb. 

The central mirror is placed on the first index im- 
mediately above tbe centre of the instrument, and its 
plane makes an angle of about 30^ with the middle 



talning four, and diflering in shade from each other. Of finding 
The glasses of the larger set, which belongs to the cen- the Longi- 
tral mirror, should have each about half the degree 
shade with which tbe correspondent glass of the set observa- 
belonging to tbe horizon mirror is tinged. These tions. 
glasses are kept tight in their places by sinall pressing ' - ' * 
screws, and make an angle of about 85° with the plane 
of the instrument ^ by which means the image from the 
coloured glass is not reflected to the telescope. When 
the angle to be measured is between 3° and 34°, one 
of the glasses of the largest set is to be placed before 
the horizon glass. 

The handle is of wood, and is screwed to th^back 
of the instrument, immediately under the centre, with 
which it is to be held at the time of observation. 

Fig. 70. is apian of the instrument, wherein the limb Fig. 7c. 
is represented by the divided circular plate j A is the 
central mirror J o c, the places which receive the stems 
a n of the glqss, fig. 73. j EF, the first or central index 
with its scale and adjusting screw \ MN, the second 
or horizon index ; GH, the telescope ^ IK, the screws 
for moving it towards or from tlie plane of the instru- 
ment; C, the plane of the coloured glass, fig. 72.3 
and D, its place in certain observations. 

Fig. 71. is a section of tbe instrument, wherein yy, 

several parts are referred to by the same letters as in 
fig. 70.: Fig. 72. represents one of tbe horizon colour- 
ed glasses ; and fig. 73. one of the central coloured 
glasses : Fig. 74. is the key for turning the adjusting 
screws of the miyrors ; Fig. 75. is the handle : Fig. 76. 
a section of one of the radii towards its middle : Fig. 

77. is used in some terrestrial observations for diminish- 
ing the light of the direct object, whose place at the 
time of observation is D : Fig. 78. is the tool for ad- 
justing the central mirror *, and for rectifying the po- 
sition of tlie telescope with regard to the plane of the 
instrument, there is another tool exactly of the same 
size. The height of these is nearly equal to that of 
the middle of tbe central mirror. 



line of the index. The four screws in its pedestal for Adjustments of the Ctrtvhr Instfument. 

making its plane perpendicular to that ot the instru- 
ment have square heads, and are therefore easily turn- I. To set the hori^n glass so that none of the ra^ 
ed either way by a key for that purpose. from the central mirror shall be reflected to the telescope 

Tbe horizon glass is placed on the second index near from the horizon mirror^ without passing through the 
the limb, so that as few as possible may be intercepted coloured glass belonging to this last mirror, — Place the 
of the rays proceeding from the reflected object when coloured glass before tbe horizon mirror; direct the tele- 
to the left. The perpendicular position of this glass scope to the silvered part of that mirror, and make it 
Is rectified in the same manner as that of the horizon nearly parallel to the plane of the instrument ; move the 
glass of a sextant, to which it is similar. It has another first index ; and if tbe rays from the central mirror to 
motion, whereby its plane may be disposed so as to the horizon glass, and from thence to the telescope, have 
make a proper angle with the axis of the telescope, and all the same degree of shade with that of tbe coloured 
a line joining its centre, and that of the central mirror, glass used, the horizon glass is In its proper position ; 

The telescope is attached to the other end of the otherwise the pedestal of the glass must be turned until 
index. It is an achromatic astronomical one, and there- the uncoioured images disappear, 
fore inverts objects; it has two parallel wires in the II. Place the two adjusting tools on the limb, about 
common focus of the glasses, whose angular distance is 350® of the instrument distant, one on each side of tbe 
between two and three degrees; and which, at the time division on the left, answering to the plane of the cen- 
of observation, must be placed parallel to the plane of tral mirror produced : then tlie eye being placed at 
tbe instrument. This is easily done, by making the the upper edge of the nearest tool, move the central 
mark on the eye-piece coincide with that on the tube, index till one half only of the reflected image of this 
The telescope is moveable by two screws in a vertical tool is seen in the central mirror towards the left, and 
direction with regard to the plane of the instrument, move the other tool till its half to the right is hid by 
bnt is not capable of receiving a lateral motion. the same edge of the mirror ; then, if the upper edges 

There arc two sets of coloured glasses, each set con- of both tools are apparently in the same straight line, 

1 ^ the 
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OfBndltig IKe Central niitror is perpendicnlaf to the plane of the 
the Longi. instrument j if not, bring them into this position by the 
*br ia the pedestal of the mirror. 

UL To set the horrf^n mirror perpendicular to the 
plane oj the imtrumenU — ^I’he central mirror being pre- 
^ viously adjusted, direct the sight through the telescope 
to any well-defined distant object j then if, by moving 
the ceatral index^ the reflected image passes exactly over 
the direct pbject, the mirror is perpendicular; if not, its 
position must be rectified by means of the screws in the 
pedestal of the glass. 

A planet, or star of the first magnitude, will be found 
a veiy proper object for (his purpose. 

iV. To make the line of coUimathn paraUel to the 
plane of the instrument. — Lay the instrument horizon- 
tally on a table ; place the two adjusting tools on the 
limb, towards the extremities of one of the diameters of 
the instrument ; and at about 15 or 20 feet distant let 
> a well defined mark be placed, so as to be in the same 
straight line with the tops of the tools ; then raise or 
. lower the telescope till the plane, passing tbrongh its 
axis and the tops of the tools, is parallel to the plane 
of the instrument, and direct it to the fixed objects ; 
turn either or both of the screws of the telescope till 
the mark is apparently in the middle between the wires ; 
then is the telescope adjusted ; and the difference, if 
any, between the divisions pointed out by the indices 
of the screws will be the error of the indices. Hence 
this adjnstmeut may in futnre be easily made. 

In this process the eye tube most be so placed as to 
obtain distinct vision. 

V . To find that division to whiek the second indea? being 
pUtced the mitrors ttnll be paraUel^ the central index fie- 
ing at 525e*ro.— Having placed the first index exactly to 
0, direct the telescope to the horixon mirror, so that 
^ its field may be bisected by the line of separation of 
the silvered and transparent parts of that mirror; hold 
the instrument vertically, and move the second index 
until the direct and reflected horizons agree ; and the 
division shown by the index will be that required. 

This adjustment may be performed by meaeuring the 
sun^s diameter in contrary directions, or by making 
the reflected and direct images of a star or planet to 
. coincide. 

Use of the Circular Instrument. 

To obsetve the Distance between the Sun and Moon* 

I. The sun being to the right of the moon. 

Set a proper coloured glass before the central mir- 
ror, if the distance between the objecUis less than 35® ; 
but if above that quantity, place a coloured glass be- 
fore the horizon mirror : make the mirrors parallel, the 
first index being at 0, and hold the instrument so that 
its plane may be directed to the objects, with its face 
downwards, or from the observer : direct the sight 
through the telescope (o the moon 5 move the second 
index, according to the order of the divisions on the 
limb, till the nearest limbs of the sun and moon are 
almost in contact : fasten that index, and make the 
coincidence of the limbs perfect by the adjusting screw 
belonging thereto ; then invert the instrument, and 
move the central index towards the second by a quan- 
tity equal to twice the arch passed over by that index : 
direct the plane of the instrument to the objects ; look 



A T I O Practbi 

directly to the moon, and the sun will he sees In 
field of the telescope : fosten the central ia4ei, udtkLN^ 
make the contact of the same two limbs exact broieiw^^ J^^ 
of the a^usting screw : Then half the aiq^le shown hy 
the central indira will bo the diatanco between the Dear- ^ 
est Ihnhs of the san and moon. 

11. The sun being to the left of the moso; 

Hold the mstrument with its face apwards, ss (hat 
its plane may pass threugfa both objects ; direct the te- 
lescope to the moon, and make its Mmb coincide wiih 
the nearest Hmb of the son’s reflected image, by mo- 
ving the second index : now pot tbe inatruiiKat m a 
opposite positkm ; direct Hs plane to the objects, ad 
tlie sight to the moon, the central index being previ- 
ously moved towards the second by a quantity eq^ to 
twice the measured distance ; and make the same Ivo 
limbs that were before observed coincide exactly, bj 
turning the adjusting screw of the first index : then half 
(he angle shown by the first index will be the aagalar 
distance between the observed limbs of the sbd ad 
moon. This instrument has of fcite been greatly im- 
proved by Captain Mendoza. 

To observe the Angular Distance between the him 
and a rixtd Sfear or Planet. 

I. The star being to the right of tbe moon. 

In this case tbe aar is to be considered as the diiect 

object ; and the enligblened laoib of tbe moon’s re- 
flected image is to be brought in contact with the star 
or planet, both by a direct and mvortad position of tk 
ksstninieiit, exa^ in the same manner as describe in 
tbn last aiticfoi If the nooen’s image is very bngjjt, 
tbe lightest tinged glass is to be used. 

II. The star being to the left of the mom. 

Proceed in the same manner as direcUd for observ- 
ing the distance between tbe sun and moon, the am 
being to the right of tbe moon» using the iigltest 
ihiged glassy ii necessary. 

Sect. IV. Cfthe Method q/* determining the Longftuik 
from Observation* 

Pr^e. I. To convert degrees ot parts of the cqtnlor 
into time. 

Rule. Multiply the degrees and parts of a 
by 4, beginning at the lowest denomination, and (be 
product will be the corresponding time. Ohserriag 
that minutes multiplied by 4 produce seconds of time, 
and degrees multiplied by 4 give minates. 

Ex* l. Let 26® 45^ be reduced to tnHe» 

4 

ih 47' o^=rtane required. 

Ex. 2. Reduce 83® 3/ to time. 

83 " sr 
4 



Corresponding timer: 5 34 &8 

Prob. II. To convert time into degrees. 

Rule. Multiply the given time by 10, to awo 
add the half of flie product. The sum wifi Iw the cw- 
► responding degrees. 
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Longi- 
: at Sea 
Lanar 



•Ota. 



ioas* 



NAVI 

I. lift 5J1 4^ aS'' 4 )c vcdooed to ibgiees. 

3b 4' 

TO 



30 44 40 
HflUf =: 35 22 20 



C«r»o8pondio^deg^46 7 o 
£jc. 2. Reduce 8h 42^ j^to^egrees* 
8h 42' 36'' 

TO 



87 6 o 

43 S 3 o 



CATION. 703 

tbc inoperticnoi kgantbiii of «M*lburtli of ibe intorval Of MufC 
expressed in time, and the pwfoitiooel ki^ithmeftlic tbc Longi- 
daily <mnatien ef dodinaUoa •, the Mim mil be tte yro- 
po^eoal ^egarhbin of liM equatioa of eg«al«ltitiedra in oLcna* 
minutes aad^seoonds, wbiok ave Id be esteemed eecends tioBs. 
and thirds. ’■ 

Exmnpk- Let the ktktide the place of eftiser- 
vatiea be yf N, Uie interval of tkne beUseen the 
observations of the equal altitades 5k tiie eonTode* 
clination 17^ 48' S, and the daily change of declina- 
tion 19% • iR^mired the oqoaitaoBef equal alti- 
tades P 

Half the intervals ^ 38'-Js35T 37^ 

T int.=:39® 37^ cost. 0.19542 oetaag. 0.08209 

Lat. 57 9 tan. 0.18997 dec. 17® 48^ ta. 9-50659 



Answer. 130 39 o 

PitOB. HI. Given the time under any known meridi- 
an, to fiad the corresponding time at Greenwich. 

Rule. Let the given time be reckoned from the pre- 
ceding noon, to which the longitude of the place in 
time is to be applied by addition or subtraction, accord- 
ing as tl 43 east or west ; and the sum or difference will 
be the corresponding time at Greenwich. 

£x. I.' What time at Greenwich answers to 6h ly 



at a ship in longitude 76® 45^ W ? 

Time at ship - - 6h 1 5' 

Longitude in time - 5 7 



XI me at Greenwich 11 22 

£x, 2. Required the time at Greenwich answering 
5I1 46^ 39^' of May 1st, at Canton, whose longitude is 
3® 2[ 15" E ? 

Time at Canton, May ist, if' 46' 39' 
Longitude 10 time - 7329s 



TfRie4it Greenwich, April 30. 22 24 30 

Prob. IV. To reduce the time at Greenwich to that 
mder any given meridiati. 

Rule. Reckon the given -time from the preceding 
Mon, to which add the longitude in time If east, but 
subt r act it if west ; and the sum or remainder will be 
fbe coiresponding time tinder the given meridian. 

£x. I. What Is the expected time of the beginning 
of the lunar eclipse of Fe^uary 2C. 179^, at a ship in 
longitcide 109® 48' £ P 

B^. of eclipse at Greenwich per Naut; Aim. ph 23' 45' 
Ship’s longitude in time - - 7 19 I2 

Time of beginning of eclipse at ship, 16 42 57 
£s. 2. At what time may the immersion of the first 
ssstelliteof Jupiter be observed at Port St Julian, in Ion- 
gkcHle 68® 44' W, which, by the Nautical Almanack, 
happens at Greenwich 24th March 1792, at 1 7b 53^ ? 

App. time of immersion at Greenwich 1 7b 53' i" 
Longitude of Port St Julian in time 4 34 56 W. 



0-38539 2.4288 

3879 9.5^868 



Sum - - - 2.8167 nrM.lo.9.5503 

One fourth interval - ih 19 ' 15 '' PLiO. 3563 ^ 
Daily variatioD of declinatioD 26^ i^'^P.L. 1.04:24 

Equation of equal altitudes i4'''P.L.o.945^ 

Prob. VI. To find the error of a watc^ by equal al- 
titudes of the sun. 

Rule. In the morning, when the son is more than 
two honra distant from the meridian, let a set of obser- 
vations be taken, consisting, for the sake of greater ac- 
curacy, of-at least three altitudes, which, together with << 
the corresponding times per watch, are to be wrote re- 
gularly, the time of each observation being increased 
by 12 boors. In the afternoon, observe the instants 
when the sun comes to the same altitudes, and write 
down each opposite to its rtepective abitode. Now half 
the sum of any two times answering to the same akkitde 
will be the time of noon per watch uncorrected. Find 
the mean of all the times of noon thus deduced firom 
each correepondmg pair of observntions, to which the 
equation of equsd nititudes is to be applied by addition 
or subtraction according as the son is receding firom or 
approaching to the elevated pole, and the sum or differ- 
ence will be the time per watch of apparent noon, the 
difference between which and noon w^l be the error of 
the watch for apparent time 5 and the watch will be 
fast or slow according as the time of noon thereby is 
more or less than 1 2 hours. 

Example, January 29. 1786, in lat. 57® 9' N, the fol- 
lowing equal altitudes of the sun were ob^rved : Re- 
quired the error of the watch ? 

Alt.zzS® y Timc 2ih35' 8*^A.M. 2h 55' 43"P.M. . 

8 10 - 36 8 - 54 42 

8 ‘ 20 - 38 9 - 52 4 L .2 

8 25 - 39 12 .J - 51 38 



App. time of immer. at Port St Julian 13 i8 5 

Prob. V. To find the equation of equal altittides. 

Rule. To the cosecant of half the interval af time 
in degvees odd the tangent of the btitude, and to the 
cotangent of half the interval add the tangent of the 
^declination. Now if the altitude and declination be 
of a contrary name, add the corresponding natural 
numbers ; but if. of the same name, subtract them.— - 
Then to the ar. co. bg. of this sum or d^ennee add 



37-5 4-2 

2t 37 9-37 2 53 41.05 

21 37 9-37 

Sum - - - 24 30 50.42 

Time of noon per watch uncorrected 12 15 25.2 
Equation of equal ahitades - =0 o 20.2 

Time per watch of apparent doon 12 15 5. 
Watch fast - - - *5 5* 

The 
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Rule. If the latitude and dcclinatloo are of differ- oftoig^ 
ent names, let their sum betaken^ otlierwise, their tbeU^l 
difference. From the natural cesine of this sum or^»^^ 
difference subtract the natural sine of the corrected si- 
titude, and find the logarithm of the remainder j to 
which add the log. secants of the latitude and declins- 
tion : the sum will be the log. rising of the horary di- 
stance of the object from the meridian, and hence the 
apparent time will be known* 

Ex. I. September 15. 1792, in latitude 33° 56' S, and longitude 18^ 22' £, the mean of the times per watch 
was 8h 12'^ 10'* A. M. and that of the altitudes of the sun^s lower limb 24^ 48'^ height of the eje 24 feet. Ke- 



quired the error of the watch P 

Obs. alt. Sun’s lower limb - 24° 48' 

Semidiameter + 

Dip . - - - — 4.7 


Sun’s declin. at noon per Nautical Almanack 2® 4C/.5 S 

Equation to 3b 48 A. M. - - 3.7 

to 18® 22' East - - • +1,2 


Correction 


— *-9 


Reduced declination 


2 4i4S 


True altitude Son’s centre 

Latitude 

Declination 


24 J 7-4 
- 33 J <5 
2 45.4 


secant . . * 

secant ... 


0.08109 

OXWOjO 


Sum 

Sun’s altitude 


36 41.4 
34 57-4 


nat. cosine 80188 
nat. sine 42193 








Difference 37995 - log 


4-57973 


Sun’s meridian distance 


3 l> 48' 


rising 


4.66131 


Apparent time 
Time per watch 


8 11 9 

8 12 10 






Watch fast 

Ex. 2. May 6. 1 793, in 
tude of the sun’s lower limb 
apparent time P 
Altitude sun’s lower limb 
Segiidiameter 
Dip - 


1 1 

latitude 56® 4' N, and longitude 38® W, at 4b 37' 4" P. M. per watch the alli- 

was 25^ 6'* I, and height of the eye 18 feet. Required the error of the watch fer 

= 25^ 0.1 - Sun’s declin. per Nautical Almanack iS* 44'-3 

+ 15*9 - Equation to 4b 37' P, M. - - 4-34 

— 4.1 - to 38® 30' W, - - - 4 


Correction 


- — *-9 


Reduced declination 


16 49.5 


True alt. sun’s centre 
Latitude - 
Declination 


25 16.0 
56 4.0 N 
16 49.5 N. 


secant 

- secant . . - 


0.15319 

0.019C0 


Difference 
Son’s altitude - 


39 > 4-5 

2 j 10.0 


nat. cosine 77448 
nat. sine 42683 






Difference 347^5 


4.54114 


Apparent time 
Time per watch 


4h 38' 12" 
- 4 37 4 


' rising ... 


- 4 - 8«333 


Watch slow 


1 8 







Prob. VIII. Given th^ latitude of a place, the al- declination of the star, compute its horary distance fir*« 

titude of a known fixed star, and the sun's right ascen- the meridian by last problem ; which L^ing added t^ 

sion, to find the apparent time of observation and error or subtracted from, its right ascension, according as it 

of the watch. - was observed in the western or eastern hemisphere, the 

Rule. Correct the observed altitude of the star, and sum or remainder will be the right ascension of the me- 
reduce its right ascension and declination to the time ridian. 

of observation. From the right ascension of the meridian subtract tk 

With the latitude of the place, the true altitude and sun’s right ascension, as given in the Nautical Al»a- 

aack 



704 N A V 1 G 

Of finding The mean time of noon per watch is found by ap- 
the Longi- plying the equation of time with a contrary sine, 
tode at Sea Jjj practice It will be found convenient to put the 
index of the quadrant to a certain division, and to wait 
' tioDs. either limb of the sun attains that altitude. 

pROB. VII. Given the latitude of a place, the alti> 
tude and declination of the sun, to find the apparent 
time, and the error of the watch. 
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inding nack for the nooo of the given Jay : and the remainder 
liongi- will be the approximate time of observation j from 
subtract the proportional part of the dally va- 
nation of fight ascension answering thereto, and let 
m the proportional part answering to the longitude be 
added or subtracted, according as the longitude is east 
or west, and the result will be the apparent time of 
observation ^ and hence the error of the watch will be 
known. 

£x, I. December 12. 1792, in lat. 37® 46' N, and 
longitude 21® 15^ E, the altitude of Arcturus east of 
the meridian was 34® 6^.4, the height of the eye 10 
feet. Required the apparent time of observation ? 

Observed alu of Arcturus 34® 6^4 
Dip and refraction - — - 4 .4 

True altitude - 34 2.0 

Latitude - 37 46.0 N - see. 0.10209 

Decimation - 20 14.4 N - sec. 0.02770 

Difference 17 31.6 N. co. 95358 

Altitiide of A:tctiiru8 34 2.0N. sine 55968 

DififerencO 3939^4 59539 

Arctnmt^s merid. dist. 4^ 8' lo'' - rising 4.72526 
right as. - 14 6 13 

Right as. of merid. 9 5^ 3 

Son’s right as. - 17 2i 59 

Approximate time 16 36 4 

£q. to approx, time ~ 3 3 

£q. to longitiMke 4^ 16 

Ap. time of obs. ^^33 ^7 

JSjp. 2. JantraiY 29. 1792, in latitade 53® 24' N, 
and longitude 'ly I S'* W, by actotint^ at 14“ 58’ 38'’^ 
the altittrder of i^cyoti west on the meridian was 19® 
cS' ; height of tho eye* 2o feet. Required the ertOr of 
the tratch ? 
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•* 


^^5 


Ohs. alt. of Procyon 


19" 58' 


Of finduig 


Dip and refraction 


7 


the Longi- 






tude at 


True altitude 


*9 51 


by Lunar 
Observa- 


Latitude 


53 24 - secant - 0.22459 


tions. 


Declination 


5 45 - secant - 0.00219 


- — 


Difference 


47 39 nat. cos. 67366 




Altitude of Procyon 


19 51 nat. sine 33956 






Difference 33410 4.52388 




Procyon’s merid. dist. 


4** 16' 24" rising 4.75066 




right as. 


7 28 24 




Right as. of merid. 


11 44 48 




Sun’s right as. 


20 47 22 




Approximate time 


14 57 26 




Eq. to ap. time 


-0 2 36 




£q. to long^ 


_ 0 17 




Apparent time 


*4 54 33 




Tithe per watch - 


1458 38 




Watch fast 


045 





PROB. IX, Given the altitude of the moon, the lati- 
tude of a place, and the apparent time at Greenwich \ 
to find the apparent time at the place of observation. 

Rule. Correct the altitude of the moon’s limb by 
Froblem V. p. 731, imd reduce its right ascension and 
deOlinatioil, and the sun’s right ascension, to the Green- 
wich time of observation. Now with the latitude of 
(ho place, the declination and altitude of the moon, 
compote its meridian distance as before : ^^ich being 
applied to its right ascension by addition or subtraction, 
according as it is in the western or eastern hemisphere,* 
wiff give tho right ascension of the meridian. Then 
the sun’s right ascension subtracted frbtn the right as- 
cension of the meridian, will give the apparent time of 
obsertaCion. 
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Of finiing Prob. X. Giveu the apparent distance between the 
the Lonj^- moon and the sun or a fixed star, to find the trne di- 
stance. 

Obwei^ Rujle. To the logarithmic difference answering ta 
tioat. moon^s apparent altitude and horizontal parallax, 

r add the logarithmic sines of half the sum, and half the 
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difference of the apparent distance and di&reoce of orii^ 
the apparent altitudes ^ half the sum will be the loga-tk 
ritbmic cosine of an arch : now add the logarithm sines 
of the sum and difference of this arch, and half the dif- 
ference of the true altitudes, and half the sum will be ^ 
the logarithmic cosine of half the true distance. 



Example. Let the apparent altitude of the moon^s centre he 48^ 22', that of the sun^s 27^ 43', the apparent 
central dbtance 81^ 23' 40", and the moonV horizontal parallax 58' 45^. Required the true distance ? 
Apparent altitude sun's centre - 27^ 43' o" Apparent altitude moon's centre - 48^ 22f c/' 

Correction - - • — i 40 Correction - - - - ^ 38 26 



Sun's true altitude 


*7 


4» 


20 


Sun's apparent attitude - 


27 


43 




Moon's apparent altitude 


IT 


22 




Difference - - - 


20 


39 




Apparent distance 


81 


*3 


40 


Sum - 


102 


2 


40 


Difference ... 


60 


44 


40 


Half difference true altitudes 


10 


39 


33 


Arch - - - 


5* 


27 


29 


Sum - - 


62 


7 


2 


Difference - - - 


40 


47 


56 




40 


32 


16 








2 


True distance 


"sT 


4 


3a, 



Moon's true altitude 
Sun's true altitude 


- 


49 0 26 

27 41 20 


Difference 


- 


21 19 6> 


Half . - 

Logarithmic difference 


- 


*0 39-33 
9^638. 


Half - 51° 1' 20" 

Half - 30 22 20, 


Sine 

Sine 


9.890639 

9.703820 


- • cosine 


- 


19,589097 

9-794548 


- • sine 

- - sine 


- 


9.946417 

9.815183 


- - cosine 


. 


19.761600 

9.880800 



PliOB« XI. To find the. time at Greenwich an- 
swering to a given distance between the moon and 
the sun, or one of the stars, used in the Nautical. Al- 
manack. 

Rule. If the given distance is found in the NaatU 
cal Almanack opposite to the given daf of the months 
or to that which immediately precede^ or follows it, 
the time is found at the top of the page. But if this 
distance is not found exactly in the ephemeris, sub- 
tract the prop. log. of the difference between the di- . 
stances which immediately precede and follow the gi\v 
en distance from the prop. log. of the difference be- 
tween the given and preceding distances \ the remain- 
der wiH be the prop. log. of tSt excess of the time cor- 
responding to the given distance, above that answering 
to the preceding distance: And hence the apparent 
time at Greenwich is known. 

Example. September 2i. 1792^ the true distance be-, 
tween the centres of the sun and moon was 68^ 15^ 8"- 
Required the apparent time at Greenwich 

Given distance 6S° 13* 8" 

l>ut. at is. hours 67 53*7 19' 41" P.)og. pdia 

DisLatziLhoars 69 30 6 DiflCzzi 36 39 P. log. 3701 

Esceii - - o 36 39 P. log. 69x1 

Preceding time . 900 

App. time at Greenwich 9 36 39 



Prop. XII. The latitude of a place and its loogita^ 
by account being given, together writh the distance be- 
tween, and the altitude of the moon and the sun, orme 
of the stars in the^Nautical Almanack ; to find Uie trne 
lonmtude of the place of observation. 

Kule. Reduce the estimate time of observatisn ts 
the. meridian of Greenwich by Problem III, and to thh 
time, take from the Nautical Almanack, page 7. of the, 
month, the moon's horizontal parallax and semidiaiDe- 
ter. Increase the semidiameter by the augmentstiaB 
answering to the moon's altitude. 

Find &e apparent apd true altitudes of each objectV 
centre, and the' apparent central distance ; with whiA 
compute true distance by Problem X. and find the 
apparent time at Greenwich answering thereto hj tk 
last problem. 

If the son or star be at a proper distance from the 
meridian at the time of observation of the disUnoe, 
compute the apparent time at the ship. If not, the er 
Tor of the- watcfimiay be found from observalioiis taken 
either before or after that of the distance ^ or thespps- 
rent time may be inferred from the moon's ahksk 
taken with the distance, by Problem IX. 

The difference between the apparent tinics of 
vation at the ship and Greenwich, will be the loogiisk 
of the ship in time •y which is east or west according 
the time at the ship Is Jater or earlier than .tfie 
wich time.. 



Ex. I. March 17. 1792, in latitude 54* 53' N; Riid longitude by account 2^®W, about 9b. A. M. tk 
distance between the nearest Umbs of the sun and moon was 68° 3'^ ) the altitude of the sun'&lower limb 33° 18^ 

Ikt 
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odisg that of tbe Aooii's upper limb 31^ 3'; and the height of the eye 12 feet. Required the tme longitude of the Offiadiag 

].Mun- flliin ? the Ixmgi^ 



>ogi-8hip 

at ship 

^ Longitude in time 



oh o' 
I 48 



A.M 



Dist sun and moon^s nearest limbs 
Snn*8 semidiameter 



Apparent time 
App. time at Green. 

LK>ngitude in tisre 



20 52 47 
22 45 o 



I 52 13=28^ 3'} XT, 



Reduced time 

Altitude moon*8 upper limb 


10 48 A. M 
3* 3 0 


Moon’s semidiameter 
Augmentation 


- 


^4* 16.10 
+ 09 


Aog. semidiameter 
Dip . 


— 16 10 

- 3 18 


Apparent central distance 
Altitude sun’s lower limb 


- 


68 35 40 
33 18 


Apparent altitude 
Correction 


30 43 »3 
+ 49 afi 


Sun’s semidiameter 
Dip - 


- 


+ 16 6 
- 3*8 


Moon’s tme altitude 


31 3» 49 


Sun’s apparent altitude 
Correction . . . . 


- 


33 30 48 

-0 I 19 




- 


Son’s true alUtndo 
Moon’s true altitude 


- 


33 29 29 
3* 32 49 


Son’s appaifnt altitude 
Moon’s apparent altitude 


33®3 o' 48" 

30 43 23 


Difference . . ^ 

Half . . 


« 


t j6 40 
0 58 20 


Difference 
Apparent distance 


* 47 »S 
08 35 40 


Logarithmic difference 


. 


9-996336 


Sum « - • 

Differenc.e - - 


n a| i 

65 48 15 


" 35® 41' 32*1 

HJf . 32 54 <]i 


Sine 

Sine 


9.765991 

9-734964 


Half difference true altitudes 
Arch - - - 


0 58 20 
55 54 




Cosine 


*9-497291 

9.748645 


Sum < .. • 

Difference 


56 5* 3* 
54 5 S 5« 


' 


Sine 

Sine 


9.922977 

9.912998 


Hidf tme distance 


34 6 S 3 
2 


• 


Cosine 


*9-835975 

9.9*7987 


Tme distance 
Distance at XXI hours 
Distance at noon 


68 13 46 

69 11 20 
67 32 38 


Difference 57' 34" 

Difference x 38 42 


P.Iog. 
P. log. 


495 * 
- 2oia 


Ptopoi^ional part 
Preceding time 


* 


I 45 9 
2X 0 0 


Per log. 


234c 


Apparent time at Greenwich 
Latitude - 34*53'*®N 

Declination - ^ 57 -9^ 


Secant 

Secant 


• 22 45 0 


- 


0.08602 

0.00006 


Sum - . 35 50 .9 

Sun’s altitnde - 33 29 .5 


Nat cosine 
Nat. sine 


81057 

55181 






Difference - - - 


- 


25876 . • . 


- 


4.41291 


Time from noon - 3b 7' 13" 


Rising 


- 


4-49899 



68^ o' 1 c" ^ ^ 
+ 

tioBf. 



4U2 
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Of finding Exaffiple 2. $eptei^ber 2» 1792, in lsi»titpde 13® 57' N, ai^d Ijy aecoapt j<5® R, seveml dli^arva^mof 

modn and Altair were taken ^ tbe ihean of the times per watch was 1“ 18' 59" A. M. that of the distance be-tkeU^- 

Law moon’s nearest limb 58® ^5' i the mean of the altitude of themoon^s lower Jjijib 70*33^;^ 

Observa- Altair 25® 27'-4 j height of the eye 13 feet. Bequired the true longitude ? 



Time per watch - i** 18' 59" A. M. 

Longitude in time 3 44 o 



Distance moon and Altair 
Avgm^ntod seroidiameter 



58° 45^ j6»Wv^ 
«f o 16 t8 



Induced time - 9 34 59 

Altitude moon - 70® 33 ' 

Seinidiameter anddip — o 13 



Apparent alt. moon 70 20 
Correction - ^9 4 ® 

True altitude moon 70 39 40 
Moon’s apparent alt. 70 20 



Apparent ^Jentral di^gn^ 
Altitude of Altair 
Dip - - 

Apparent altitude Altaic 
Refraction 

True altitude Altair 
Moon^s true altitude 



59 >54 
^5 ^7 4 
— o 3*4 

^5 H 0 
— o 2 0 



25 22 0 
70 39 40 



Altair’s apparent alt. 25 24 Difference 



45 17 40 



Difference 
Apparent distance 


44 

59 1 54 


Half 

Logaritbmic difier^noe 


- 




22 38 50 
9.993101 


Sum 

Difference 


103 57 54 
M 5 54 


Half - 5i» 58' 57" 

Half - 7 * 57 


Sine . 
Sine 




- ' 9.8964J8 
9.088919 


Half diff. true alt. 
Arch 


22 38 50 
72 » 57 




Cosine 




1 8.978448 
9.4^224 


Sum 

Difference 


94 40 47 
49 23 7 




Sine 

Sine 




9.9985^ 

9.880301 



Half true distance 29 33 48^ 

2 





18.978448 


Cosine 


9 9394>4 



True distance 59 7 37 



Distance at IX hours 58 51 17 
atXIIboui:46o 24 34 


Difference 

Difference 


0® 16' 2cy 

^ 33 *7 


P. log. 
P.log. 


- 


1.0422 

0.2855 


Proportional part 
Preceding time 


• 


0 3 > 3 L 
900 


P.log. 


- 


0.7567 


Apparent time at Cfi^enwich 
Latitude - ^3 57 N 

DecIinatioD 8 19*8 N 


“ 


9 3 > 31 

Secant 

Secant 






0.01300 

0.00^1 


Difference - 5 37.2 

Altitude Altair - 25 22. 

« 


Nat. cosine 
Nat. sine 


99519 

42841 








Ipifference 




56678 


- 


- 


4 - 7534 * 


Altair’s meridian distance - 4^ 

• 1 .a • 


23' 14'' 


Rbiog 


•- 


- 


4.77102 



right ascension - 19 40 40 



Right ascension meridian o 3 54 
Sun’s right ascension - 10 46 17 



Apparent time at ship 13 17 37 

Apparent time at Greenwich 9 3131 

Longitude in time - 4 46 6 = 56® 31V East. 

For various other methods of determiniug the longitude of a place, the reader is referred to Dr 'Many's 
Treatise on the Theory and Practice of finding the Longitude at Sea or Land. 

I Chap. 
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» Chap. Ill# Of th$ Variation of the Compass. 

^ The variation of the compass is the deviation of the 
points of the mariner’s compass from the correspond- 
ing points of the horiEon ^ and is denominated cast or 
west variation, according as the north point of the com- 
pass is tathe east or west of the true north point of Uic 
horizon. 

A particular account of the variation, and of the se- 
veral instruments used for determining it from obser- 
vation, may he seen under the articles Azimuth, Com- 
pass, and Variation : and for the raetliod of com- 
municating magnetism to compass needles, see Magne- 
tism. 
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1.3 E Costae 9.5W03 ViniaUoa 

of the 
CompiftK. 

Variation - - i ^ 32 j i^hich is west^ be- ’ 

cause thc' observed amplitude is more distant from the 
north Uhmi the true amplitude ^ tlie observation being 
made in the eastern hemisphere. 

Ex. 2. December 20. >17939 m latitude 31^38' S, 
longitude 83*^ \V, tlie sun was observed to set SW. 
quired the variation ? 

Latitude - 31® 38^ Secant 0.06985 

Declination 23 28 Sine 9.60012 

True amplitude S 62 7 W Cosine 9.66997 

Observed ampl. S 45 o W 



N A V I G A T 10 N. 

True ainplitudo 
Observed amplitude 



N 67 
N78 



45 E 



Prob. I. Given the latitude of a place, and the 
son’s magnetic amplitude, to find the variation of the 
compass. 

Rule. To the log. secant of the latitude, add the 
log. sine of the sun’s declination, the sum will be the 
log. cosine of the true amplitude ) to be reckong^ from 
the north or south according as the decliuation is north 
or south. 

The difference between the true and observed ampli* 
tudes, reckoned from the same point, and if of the same 
name, is the variation > but if of a different name, their 
sum is the variation. 

If the observation be made in the eastern hemi- 
sphere, the variation will he east or west according 
as the observed amplitude is nearer to or more remote 
from the north than the true amplitude. The contrary 
rule holds good in observations taken in the western 
hemisphere. 

Ex. 1. May 15. 1794, in latitude 33® I o' N, longi- 
tude 18' W, about jh A. M. the sun was observed to 
rise £ 5 N. Required the variation ? 

Sun’s dec. May 15. at noon 18® 58' N. 

Equation to 7b from noon — o 4 
— — ^-‘toi8°W -fo I 



Reduced declination 55 9.51080 

LiUtitude - - 33 Secant 0.07723 



True amplitude 



N 67 13 E Cosine 9.58803 



Variation - 17 7 ; which is east, as the observ- 

ed amplitude is farther from the north than the true am- 
plitude, the observation being made at sunsetting. 

It may be remarked, that the sun’s amplitude ought 
to be observed at the instant the altitude of its lower 
limb is equal to the sum of 1 5 minutes and the dip of 
the horizon. Thus, if an observer be elevated 18 feet 
above the surface of the sea, the amplitude should be 
taken at the instant the altitude of the sun’s lower limb 
is 19 minutes. 

Prob. IT. Given the magnetic azimuth, the altitude 
and declination of the sun, together with the latitude 
of the place of observation. y to find the variation of the 
compass. 

Rule. Reduce the sun’s declination to the time and 
place of observation, and compute the true altitude of 
the sun’s centre. 

Find the sum of the sun’s polar distance and altitude 
aud the latitude of tbe place, take the difference be- 
tween the half of this sum and the polar distance. 

To the log. secant of the altitude add tbe log. secant 
of tbe latitu^, the log. cosine of the half sum, and th& 
log. cosine of the difference ^ half tbe sum of these 
will be the log. sine of half the sun’s true azimuth, to be 
reckoned from the south in north latitude, but from the 
north in south latitude. 

Tbe difference between the true and observed azi^ 
muths will bo the variation as fm-merly. 



Ex. 1. November 18, 1793, in latitude 50® 22' N, longitude 24® 30' W, about three quarters past eight A. M. 
the altitude of the sun’s lower limb was 8® 10', and bearing per compass S, 23® 18' E : height of the eye 20 feet^ 
Required the variation of the compass ? 



Snn’s^eclin. 18th Nov. at noon 
Equation to 3^h from noon 
—— — to 24® 30' W 


19® 25' S 
— 2 

+ I 


Observed alt., sun’s lower limb 
Seraidiameter - 

Dip and refraction 


=® la 
+ 

— 10 


Reduced declination 


19 24 


True altitude 


8 16 


Polar distance . - « 

Altitude - - 

Xatitude - - . . 


109 24 
8 16 
30 22 


Secant 

Secant 


0.00454 

0.19527 


Sum - - . 

Half 

Difference - • - - 


168 2 

84 I 
25 23 


Cosine 

- - Cosine 


9.01803 

9 - 9559^1 


Half true azimuth 


22 43 


- - Sine 


19-17375 

9.58687 



Half 
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Half tnie aximuth 



Practice 

9.58687 
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True ftzimuth 
Observed azimuth 



Variation 
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21® 43' - Sine 



S 45 

S 23 18 £. 



22 8 W. 



£x. 2« January 3« X794f in latitude 33^ jaf N, f ^ longitude9 about half past three the allltadey of 
the 8on*8 lower limb 41® i8% and azimuth S 50® 2<p' W, the height of the eye being 20 feet. Bequiitd the 



inuriation? 



Son's decimation at noon 


21^ 


•24'S. 


Equation te time firom noon 






to longitude 


+ 


2 


Redoced declination 


21 


24 S 


"Polar distance 


1x1 




Altitude - 


4 * 


28 


Latitude 


33 


5 * 


- Sum . - 


i«6 


44 


Half 


93 


22 


^Difierence 


18 


2 




*7 








2 


True azimuth 


^S. 34 


46 W. 


'Observed azimuth - 


S, SO 


25 w. 



Variation - 15 39 W. 



Observed alt. sun's lower litnb 
Sun's semidiameter 
'Dip and refraction 


=41* Iff 
+ 

— 6 


True altitnde 


- 


41 28 


• - 


Secant 

Secant 


0.12531 

0.08075 


w 


Cosine 

Cosine 


8.76883 

9 - 97 Ji 8 




Sine 


184^5048 

9475*4 



Chap. IV. Qfa Shipps Journal. 

A JOURNAL is a regular and exact register of all the 
Various transactions that happen aboard a ship whether 
at sea or land, and more particularlv that which concerns 
a ship's way, firom whence her place At noon or any 
other time may be justly ascertained. 

That part of the account which is kept at sea is cal- 
led sea work; and the remarks taken down while the 
ship is in port are called hcurhour u>ork. 

At sea, the day begins at noon, and ends at the noon 
of the following day: the first 12 hours, or those con- 
tained between noon and midnight, are denoted by 
P. M. signifying mid day; and the other 12 hours, 
or those from midnight to noon, are denoted by A. M. 
signifying before mid day, A day's work' marked 
Wednesd^ March 6. began on Tuesday at noon, and 
ended on Wednesday at noon. The days of the week 
are usually represented by astronomical characters. 
Thus 0 represent Sunday $ p Monday \ % Tuesdiw \ 
9 Wednesday \ % Thursday } $ Frimy } and ^ Sa- 
turday. 

When a ship is bound to a port so situated that she 
will be out of sight of land, the bearing and distance 
of the port must be found. This may be done by Mer- 
cator's or Middle-latitude Sailing •j but the most expe- 
ditious method is by a charL If islands, capes, or bead- 
lands intervene, it will be necessary to find the several 
courses and distances between each successively. The 
true eouVse between the places most be redoc^ to the 
course per compass, by allowing the variation to the 



right or left of the true course, according as it is west 
or east. 

At the time of leaving the land, the bearing of sosw 
known place is to be observed, and its distance is asoDy 
found by estimation. As perhaps the distance cka 
found will be liable to some error, particolariy in hazy 
or foggy weather, or when that distimce is consideraUe, 
it wUl therefore be proper to use the following metbsd 
for this purpose. 

Let the faring be observed of the place firom wbkb 
the departure is to be taken $ and the ship having ns 
a certain distance on a direct course, the bearing^tbe 
same place is to be again observed. Now having sae 
side of a plain triangle, namely the distance sailed, aad 
all the angles, the ot^ distances may be found by 
Prob. I. of Oblique Sailing. 

The method of finding the course and dtstaace aOed 
in a given time is by the compass, the log-Une, and half- 
minute-glass. These have been already described, la 
the royal navy, and in ships in the service of tbe East 
India Company, the log is hove once every boor ^ bat 
in most other trading vessels only cvaiy two honxs. 

The several courses and dtstances sailed in the cossse 
of 24 hours, or between noon and noon, and whatever 
remarks are thought worthy of notice, are set down wkh 
chalk on a board painted blacky called the 
which is usually divided into six colnmns : the first co- 
lumn on the left hand contains the hoars fima nM ts 
noon the second and third the knots and parts sf a 
knot sailed every hour, or every two hours, acomdaig 
as the log is marked ; the fonru oohmm cootaias d* 
courses steered^ the ^ the winds) and in the sixft the 
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SUp't varioas remaTks and phenomena are written. The 



Jaam%L log-board is transcribed every day at noon into the 
^ log'booky which is ruled and divided after the same 
manner. 

The courses steered most be corrected by the varia* 
tton of the compass and leeway. If the variation is 
west, it must be allowed to the left hand of the course 
steered ^ but if east, to the right hand, in order to ob- 
tain the true course. The leeway is to be allowed to 
the right or left of the course steered, according as the 
ship is on the larboard or starboard tack. The method 
of finding the variation, which should be determined 
daily if possible, is given in the preceding chapter ; and 
the leeway may be understood from what follows. 

When a ship is close hauled, that part of the wind 
which acts upon the hnll and rigf^ng, together with a 
considerable part of the force which is exerted on the 
sails, tends to drive her to the leeward. But since the 
bow of a ship exposes less surface to the water than her 
side, the resistance will be less in the first case than in 
the second ^ the velocity in the direction of her head 
will therefore in most cases be greater than the velocity 
in the direction of her side; a^ the ship*s real course 
will be between the two directions. The angle formed 
between the line of her apparent coarse and line she 
really describes throngh the water is called the angle of. 
leeway^ or simply the leeway, 

neie are many circumstances which prevent the lay- 
ing down rules for the allowance of leeway. The con- 
sttiicUon of different vessels, their trim with regard to 
the nature and quantity of their cargo, the position and 
magnitude of the sail set, and the velocity of the ship, 
together with the swell of (he sea, are all sosceptible of 
geeat variation, and very moch affect the leeway... The. 
following rules, are, however, usually given for this 
purpose. 

1. When a ship is close hauled, has all her sails set, 
the water smooth, with a light breeze of wind, sbe^ is , 
then supposed to make little or nq. leeway. 

2. Allow one 'point when the top-gallant sails arc 
handed. 

а. Allow two points when under close reefed top- 
sails. 

4. Allow two points anAa half when one top-sail is 
han&d. 

5. Allow three points and a half when both top-sails 
are handed. 

б. ^ Allow four points when the fore coarse is handed.- 

7. Allow five points when nnder the main-saU. only. 

8. Allow six points when under balanced mizen. 
p. Allow seven points when nnder bare poles, 
lliese allowances may be of some use to work up the ^ 

day^s work of a joomal which has been neglected ( but >> 
a prodent navigator will never bo guilty of this ne^ect. 
A very good method of estimating the leeway is to ob- 
serve dm bearing of the ship*# wake as frequently as 
may be judged necessary ( which- may be conveniently . 
eneui^ done hy drawing a small semicircle on the taffe- 
lel, with its diameter at right angles to the ship*s length, 
and dividing its circumference into points andqnarters. 
The an^le contained between the semidiaineter which 
points right aft,.and that which points in the direction 
of the wake, b t^ leeway. Bot the best and most ra- 
tional way of briugiug the leeway into the day*s log b 
to have qcompMS or semicircle on the taferel, as before 
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described, with a low crutch or swivel in its centre ( af- siih»*t 
ter heaving the log, the line may be slipped into the Joomal. 
cratch just before it is drawn in, and the an^e it makes ^ 
on the limb with die line drawn right aft will show the 
leeway very accurately \ which as a necessary article, 
ouj^t to be entered into a separate column against the^ 
hourly distance on the log-board. 

In hard blowing weather, with a contrary wind and 
a high sea, it b impossible to gain any advantage by* 
sailing. In such cases, therefore, the object is to avoid 
as much as possible being driven back* With, thb in#- 
tendon it is usual to lie to nnder no more sail than b 
sufficient to prevent the violent rolling which the vessel 
would otherwise acquire, to the endangering her roasts, 
and straining her timbers, &c. When a ship is brought 
to, the tiller is put close over to the leeward, which 
brings her head round to the wind. The wind having 
then very little power on the sails, the sliip loses ben 
way through the water ( which ceasing to act on the> 
rodder, her head falls off from the wind, the sail, which 
■he has set filb, and gives her finesh way through the wa- 
ter ; which, aedng on the rudder brings her head again 
to the wind. Thus the«>«8hlp has a kind of vibratory 
motion, coming up to the wind and .falling off firom itv 
again ritemately. Now the middle point between those 
upon which she comes op and falb off b taken for ben 
apparent course ^ and the leeway and variation b to be 
allowed from thence, to find the tme course. 

The setting and drift of cnirents, and the heave of 
the sea are to be marked down. Tiiese are to be cor»> . 
rented by variation only. 

The > computation made from the several courses 
corrected as above, and tbeir corresponding distances, 
is called a ridyV work; and the sbip^s place, as deduced 
therefrom, is called.^hsr place by account^ or dead rec^ . 



It b almost constantly found -that the latitude W ac- 
count does not agree with that by observation. From 
an attentive consideration of the nature and form of the 
common log,. that its place is alterable by the weight of 
the line,.b^ currents, and other eauscs, and also the er- 
rors to which the course is liable, from the very often 
wrong position of the compass in tbe binnacle, the vari- 
ation not being well ascertained, nn exact agreement of 
the latitudes cannot be expected. * 

When the difference of longitude b to be found by 
dead reckoning, if .then the latitudes by account and 
observation disagree, several writers on navigation have 
proposed to apply a conjectural correction to the depar- 
tore or difference of longitude. Thus, if the course be 
near the meridian, the error is wholly attributed to the 
dbtance,and thedepartnre b to be increased or diminish- 
ed accordingly: if near the parallel, the course only is 
supposed to be erroneous ; and if t^ course b towards 
tbe middle of the quadrant, the course and distance an 
both assomed wrong. Thb last correction will, accord- 
ing to diflbrent authors, place tbe ship upon opposite 
sides of her meridian by account. As these corrections 
are, therefore, no better than guessing, they should be 
absolutely rejected. 

If the latitudes are not found to ame, the navigator 
ought to examine hb log-line and half-minute-glass, and 
correct the dbtance aocordingly. He is then to consi- 
der if the variation and leeway have been properly as- 
certained ^ if jtot, the conrsqs are again to be corrected, 

3 
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Ship*! no other nlteration whatever is to be made on them. 

Jouniftli He is next to observe if the ship’s place has been aflecU 
* ~ ed b j a corrent or heave of the sea, and to allow for 

them according to the best of his judgment. By ap- 
plying these corrections, the latitudes will generally be 
foand to agree tolerably well ^ and the longitnde is not 
to receive any farther alteration. 

It will be proper, however, for the navigator to de- 
termine the longitude of the ship horn observation as 
often as possible ; and the reckoning is be carried forv 
ward in the usual manner iiroiD the last good observa- 
tion ; yet it will perhaps be very satisfactory to keep a 
separate account of the longitude by dead reckoning. 

General Rules for working a Dafs Work. 

Correct the several cetmes for variation and leeway; 
place them, and the c o rresponding distances, in a table 
prepared for that porpose. From whence, by Traverse 
Sailing, find the difference of latitude and departure 
made good ; hence tbe corresponding course and dis- 
tance, and the ship’s present latitude, will be known. 

Find tbe middle latitude at the top or bottom of the 
Traverse Table, and tbe distance, answering to the de-‘ 
parture found in a latitude column, will be tbe differ- 
ence of longitude : Or, the departure answering to the 
course made good, and the meridional difference of Ja- 
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titiide in a latitude column, is the difference of kcgi. 
tude. The sum, or difference of which, and tbe loegt* 
tude left, according as they are of tbe same or of a cob.**'» ** 
trary name, will be the ship’s present longitude of tbe 
same name with the greater. 

Compute tlie difference of latitude between the ship 
and the intended port, or any other place whose beariiig 
and distance may be required : find also the meridiossi 
difference of latitude and tbe difference of longitude. 

Now tbe conrae answering the meridiooal diflereaoe of 
latitude fonnd in a latitude cohmm, and the diSoeBoe 
of longitude in a departure column, will be tbe beanog 
of the place, and the distance answering to the diler- 
ence of latitude will be thp distance of the ship fnw 
the proposed place. If these numbers exceed the liiaiu 
of the Table, it will be necessary to take aliquot parts 
of them ; and the distance is to be moltiplM by the 
number by which the diflerenoe of ladtode is divided. 

• It will sometimes be necessary to keep an accowitid 
the meridian distance, especially in the Baltic or Medi- 
teitanean trade, where charts are used in which theloi- 
gitude is not marked. The meridian dtstaaee on fbo 
first day is that day’s departure ; and any other dsyk 
is equal to the suaa or difference of the preceding di^b 
meridian distance and tbe day’s departure, aeeoidiag at 
they are of the same or of a contrary deneniinatioB. 



A JoiutVAL 



\ 






Digitized by v^ooQle 




ictice. N A V I G A T I O N. 

A Journal of a Voyage from London to Funchal in Madeira, in his Majesty’s Ship the 
^ Resolution, A— ■ M-i— — Commander, anno 1793. 
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Ship'i 

JOWWlMh 



Days of month. 


Winds. 


Remarks on board his Majesty^s ship Resolution, 1 793. 


^ S«pt. 28. 


sw 

. 


Strong gales and heavy rain. At 3 P. M. sent down topgallant yards j at 1 1 
A. Ma tbe pilot oame on board. 


0 Sept. 29. 


sw 


Moderate and cloudy, with rain. At 10 A. M. cast loose from the sheer hulk at 
Deptford ; got up topgallant yards, and made sail dovrn the ritcr. At n^n running 
through Blackwall reach. 


J Sept. 30. 


sw 

Variable. 


Tile first part nioderate, the latter squally, with rain. At half past one arf- 
cliored at the Galleons, and moored ship with near a whdle c^hb each way in 
5 fathoms, a quarter of a mile off shore. At 3 A. M. sttong gales 4 got down 
topgallant yards. A. M. the people employed woiking up junk. Benit the sheet 
cable. 


^ Octob. I. 


ssw 

sw 


Fresh gales and squally. P. M. received the remainder of the boatswain’s and 
carpenter’s stores oh l^oard. The clerk of the cheque mu^red the ship’s con^- 
pany. 


y Octob. 2. 

.. j 


Variable. 

N6E 


Variable weather with rain. At noon weighed and made sail *, at 5 anchored in 
Long-reach in 8 fathoms. ^ Received the powder 00 board. At 6 A. IVI. weighed 
and got down the river. At 10 A. M. past the Nore; brought toe-and hoisted in 
the boats ; double reefed the topsails, and made sail for the Downs. At noon run- 
ning for the flats of Margate. 

- • _ . - - . j 


% Octob. 3.- 


NiE 

N 


First part stormy weather ; latter moderate and deaf. At 4 P. M. got through 
Margate Roads. At 5 run through tbe Downs ; and at 6 anclioiod in Dpvei* Road, 
in 10 fathoms muddy ground. Dover Castle bore north, and the South Foreland 
N£/;Ci£ off sliore miles. Discharged tbe pilot. Einployf^d making points, &e. 

for the sails. Scaled the guns. 


$ Octob. 4. 


N 

NNE 


Moderate and fair. Employed working op junk. Received from Deal a cutter 
of 17 feet, with lAaterials. A. M. strong gales and squally, tvith rain j got dow^ 
topgallant yards. 
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NNE 


Fresh gales with min. 


2 










Hove short. 


3 










Weighed and made sail. 


4 


4 




ws^v 






s 


6 










6 


7 










7 

8 


7 

7 








Shortened saH.is-^^DmigpBess light N£^£. 


9 


6 


4 


W»N J 


NE 




to 


6 










II 


6 










12 


6 








£resh bfeezes and cloudy. 


I 


6 










2 


6 










3 


6 










4 


6 








Ditto Weather. 


5 


6 










6 


6 








Got up topgallant yards* 


7 


6 








Set stbdding sails. 


8 


7 








Ditto weathet. 


9 


7 


5 








10 


7 


5 






- 


1 1 


7 


6 








1 2 


8 
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eroarksy 0 October 6. 1793. 





D.L. 


Dep. 


! 57 


74 



A fresh steady gale. 



Do. weather. 

Spoke the Ranger of London, from Canillsa. 
Took in studding sails. 

Do. weather. 



Eddistone light N6W. 
Do. weather. 

Eddistone light NE. 



Do. weather. 

Set lower studding sails. 

Fresh breeze and clear weather. 



Do. weather. 





D. Long. 



114'W 6® 18' 



As there is ho land in sight this day at noon, and from the course and distance run sinc^e the last bcaiingfif tk 
Eddistone light was taken, it is not to he supposed that any part of England will be seen, the departore is dien- 
fore taken from the Eddistone \ and the distance of the ship from that place is found by resolving an obUtpK-aDgM 
plane triangle, in which all the angles are given, and one side, namely, the distance run (16 miles) between tk 
observations. Hence the distance of the Eddistone at the time the last hearing of the light was taken will k 
found equal to 1 8 miles \ and as the bearing of the Eddistone from the ship at that time was NE, the Aip^ bw- 
ing from the Eddistone was SE. Now the variation 2j points W, being allowed to the left of SW, giws 
S6WJW, the true course. The other courses are in like manner to be corrected, and inserted in the follomng 
table, toother with their respective distanc^ beginning at 10 oVlock A.. M. the time when the last bcsringrf 
the Eddistone was taken. The difference of latitude, departure, course, and distance made good, are to be f<m 
by Traverse Sailing. 

Diff.ofLat. Departure. 

Courses. Dist. - ■■ ■ .. 



SmiW 18 

W^SjS 22 

SWiW 58 



S 52i°W I 
Latitude of 



Diff. of Lat. 


Departure. 


N. 


S. 


E. 


W. 




17.0 

5-3 

34 -^ 




6.Z 

21.3 

46.6 




56.9= 


:j7in. 


, 74-0 



eddistone 



Latitude by account - ‘49 iiN. 

Sum .... 99 19 

Middle latitude - - 49 40 

Now to middle latitude as a course, and the depar- 
ture 74m. in a latitude column, the difference of long, 
in a dtsUoce column is 1 14 =r 1^ 54^* 

Longitude of Eddistone - 4 24 W. 

Longitude in by account - 6 18W. 
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NAVIGATION. 

A Journal from I^gland towards Madeira, 



Courses. 

^VSW 



Winds. Remarks, ]) October 7. 1793. 

NE Fresh breezes. 

Sounded 62 y fine sand. 

Moderate and cloudy. 

Unbent the cables, and coiled them. 

N Took in studding sails. 

Do. weather. 



S1iip*8, 

Journal. 



Do. weather. 



SW^W 



Light breeze. 
A sail S^£. 
Hazy weather. 



Course. IDist [D.L.|Dep. 



8-38° W. I 99 I 78 I 92 I 47° 51* I I 93 W. I 7° jiM I 2^ pu. Is 23°| W.| g- 

The courses being corrected for variation, and the distances summed up, the work will be as under.’ 

Diff. of Lat. Departure. 

Courses. Dist. ■ ■ ■ ■ ■ 



.latitude by 



D. Long. 



Do. weather. 

I W. Long, by 



For to Sanctons 

W. Var 

by acc. Bearing. Distance. 

I pts. S 23°! W. 974 m. 



SWiS 77 57.0 51.7 

SSW-JW 12 10.3 6.2 

SAW^W II 10.4 3.7 

S 38® W 99 ^TiL 

8 ' 

Yesterday’s lat. by obser. =49 9 N 
Latitude by account =^47 N 
Sum - - " 97 o 

Middle latitude - 4^ 3^ 

To middle latitude 487°, and departure 61.6 in a 
latitude column, the corresponding difference of longi- 



tude in a distance column is 93^ = 

Yesterday’s longitude 
Lonjjitndc in by account 



irS!: 

Cl W. 



ft is now necessaiyr to find the bearing and distance of the intended port, namely, Funchal 5 but as that place 
1-^ on the opposite side of the island with respect to the ship, it is therefore more proper to find the bearing of the cast 
jr west end of Madeira j the east end is, however, preferable. But as the small island of Porto Sancto lies a little to 
he NE of the east end of Madeira, it therefoi*e seems moire eligible to find 4 he bearing and distance of that island. 

To >find the bearing and distance of Porto &ncto. 

Latitude of ship 47® 51'N. Mer. parts 3278 Longitude of ship 7®^5l'\V. 



Lat I of Porto Sancto 32 58 N. Mer. parts 2097 Lon. of Porto Sancto 16 25 W. 

Difference of latitude 14 53 = 893. M. D. Lat. Ii8t Difference of long. ~8 ^=514. 

The course answering to the meridional difference of latitude and difference of longitude is about 23 and the 
i^tance corresponding to the difference of latitude is 974 miles. Now as Porto Sancto lies to the southward and 
estward eff the ship, the course is therefore S 23 W : and the variation, because W, being allowed to the right 
ind, gives SWJ W nearly, the bearing per coropass j and which is the course that ought to be steered. 
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2 

3 
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5 

6 

7 

8 

9 

10 

11 

12 



Kn. 



Course* 



S6i® W 



Fa. 



Courses. 



1 



SW 



Sklp^s head to 

the SW 



Sh^p^s head 
i from SW to SSE 
3 WSW 



W 



WiN 



Winds. 



NW 

Variable. 



Si^W 



SSW 



Remarks, ^ October 8. 1795. 



Prac&e. 






'Diet. 



D.L, 



Dep. 



M. JLaUtude by 



Acc. 



Obs. 



5 M ^5 I 45 I 47^ 3:8^ » 47 ^ I 6/ W. [ 8^ 38^ 



D. Loift^. 



Little wind and cloudy. 

Tried the current, and found none. 
Calm. 

Calm p a long swell from the SAY. 

Light airs and hazy. 

Moderate wind and cloudy. 

Set top^gallant sails. 



By double altitudes of the sun, the httkuiie 
was found to be 47® 28' N, 

WHEoag. by 



Acc. I Obs« 



W. Var* 



Porto SanctoV 



Bearing. I Distance. 



2 points. I S 21® W[ 9^ 



The several courses corrected will be as under. 



Courses. 



SSW 

SW 

WSW 

w^s^s 

S6i®W 



Diet. 



3 

23 

22 

*5 

*5 



Diff. of Latit. 


Departure. 


N. 


s. 


E. 


W. 




2.8 

9.2 

8.4 

4.4 




t.i 

9.2 

20.3 

144 




24.8 = 


= 25 


45.0 



Yesterday’s latitude 47 51 



Latitude by account 47 26 

Sum - - - 77 

Middle latitude - 47 39 

Tp nuddle latitude 377^9 and departurp 43' in a 
Y latitude column, the difference of longitude ki a di- 



stance column is 67' = 



7'W. 



Yesterday’s longitude 7 5* W. 
Longitude in hy account 8 58 W. 



Latitude of ship 



To find the bearing and dist^mce of Porto Sancto. 

47° 28 N. Mer»pao:tci 3244 Longitude 



Lat. of Porto Sanct^ 32 58 N. Mer. parts 2097 



8® 58' W. 



Longijyude 16 25 W. 



Difference of latitude 14 30=870 M. D. lat. 1147 B. longitude 7 27=447. 

Hence the bearing of Porto. $anotq is S 21^ W» and distance 932 miles. The course per is therefor 

8W nearly. 
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2 
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4 
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8 

9 
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11 
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ICn. 



Course. 



W^NtN 



Fa. 



Dist, 



-!3 



N A V I G A T I O N. 

A JrjunuiJ fn)m Kjigland towards Madeira. | 

Courses. \ Winds. j Remarks, g Oclobcr 9. 1793. 



-i WbN o u 



SEAS 



up SEAS off ESE 
upWSWoffWNW 
WAW 

WNW 

WAN 

. t 

W 



SWAS 

I 



SW 

^ SWAS 

SSW^ 
; 



D.L 



12 



Dep. 



41 



Squiilly with rain. 

HamW 

In first reef topsails. 

Dark gloomy weather. Tacked ship. ^ 

In 2d reef topsails, and down top-gallant yards. 

Stormy weather 5 in fore and mizen top-sails and 3d 
reef main top-sail. Handed the main top-sail, bent 
the main slay-sail, and brought to with it and^thc 
mizen •, i*eefed the mainsail j at 10, wore and hky to- 
under the mainsail, got down top-gallant masts j at 
1 2 set the foresail, and balanced tlie mizen. f, 

A 

The sea stove in several half ports. 

The swell abates a little. ' 

. I* •* 

Tile swell abates fasti 

Up top-gallant masts. 1 

Set the top-sails. » « 

Clear weather y good observation. 



N. Eatitude byi 



Acc. I j Obs, 



47° 40' 1 47° 39' 



D. Long. 



W. Long, by 



Acc, I Obs. 



9° 59' r 



W. Var. 



2 points 



Porta Sanctons 



Bearing. I Distance 



717 

Ship* 9 
Journal. 



T h er e la no l eew a y allowed until two o’clock P. M. when the top-gallant sath*- are take» in ^ frotn 2 ta 3^ one 
point is allowed 5 from 3 to 6, one and a half points arc allowed j from 6 to 8, oiia and three-fourth points arc 
allowed *, from 8 to 9, three points •, from 9 to 10, four an4 a half points ^ from 10 to 12, five points ) from 12 
to 10 A. M. three and a half points^ and from thence to noon two points leeway .are allowed. Now the several 
courses being corrected by variation and leeway wUl l>e as under j but as the corrected courses from 2 to 3 P. M. 
and from 10 to 12 A. M. are the same, namely^ west; this, therefore, is inserted in the table, together with the - 
sum of the distances, as a single course and distance. In like manner the courses from 1 2 to 2, and from 5 to 8 . 
being the same, are inserted as a single course and distance. 



Coui-scs. .. 


DIst. 


Diff. of Lat, 


Departure. 


N. 


s. 


E. 




WAS 


10 * 




2.0 




9.8 


W 


> 5-5 








15-5 


WfN • 


5-4 


0.5 






5-4 


EASfS 


10.6 




3 * 


lO.I 




EASJS 


8 




1.9 


7 -a 


u 


E 


3 






3.0 




NEAE 


1 


0.6 




0.8 




NWAW 


2 


i.i 






*•7 


NWAWiW 


17.2 


8.1 


^ 1 






NWfW 


I 


7.0 




V" 

V 


' 8.J 


WANfN 


7-4 


2.1 


1 




7.1 




• 


» 9-4 


7.0 


21.7 


63.2 






7.0 






21.7 


WANfN 


43 


12.4 






1 41-5 



YesU latitude 47 28 N; 



Lat. by account 47 40 N. 

To middle latitude 37® 34', and departure 41.5 the 
difference of longitude is 6 i'=zi^ I'W. 

‘ . Yesterday’s longitude 8 58W. -e r* 

Longitude in by account 9 59 W. ^ 
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Practice 



Course. 



S 74 ® W. 



Dial. 



io8 36 



Courses. 



W 



wsw 



swm 



^Yinds. 



ss\V 



s 

SSE 

SEiS 



D.L 



Dep. 



104 



N. Xatitude by 



Acc. 



47" 9^ 



Obs. 



D. Xong, 



153' 12® 31 



Ren^kS) % October 10. 1793. 



Fresh gales with rain. 



Do. weather. 

Out 3d reef topsails. 
Lost a log and line. 

Do. weather. 



Do. weather. 



Moderate and cloud3T, out all reefs. 

Sprung fore topgallant yard, got up another. 

Do. weather. 

A sail N£. 

Employed working op junk. 

A swell from the NW, which by estimation ba^ 
set ship 7 miles in the opposite direction. 



W, Long, by 



Acc. 



Obs. 



W. Var. 



Porto Sancto’s 



Bearing. I Distance. 



2 Points. S 1 2® W. 870 m. 



JoitmL 



Two points leeway are allowed on the first covrse, one on the second ; awl as the ship is 7 points from the 
wind on the third course, there is no leeway allowed on it. 'Die opposite point to N^V, that from ^faich the 
swell set, with the variation allo^ved upon it, is the last course in the Traverse Table. 



Latitude of ship 
Lat. Port Sancto 



Courses. . 


Dist. 


Diff. of Lat. 


Departure. 


N. 


s. 


E. 


•w. 


W 


86.2 








86.2 


swm . 


12.3 




6.8 




10.2 


s\vz;s 


24.7 




20.5 




> 3-7 


ESE 


7 




1.7 


6.5 




S 74 W • 


108 




30.0 


6-5 


irtj.i 


Yesterday’ 


s latitude 47 39 




6.5 


Latitude by account 47 


9 




103US 


Sum 


- 




48 






Middle latitude 


47 


24 






To middle latitude 47 24, and departure 103 . 15 , the 


difference of longitude 


IS IJ3' 




2° 33'W. 


Yesterday's longitude 


- 


9 59 W. 










12 32 W. 



To find the bearing and distance of Porto Sancto. 

47° 9' Mer. parts - 3216 Longitude 

32 58 Mer. pai ts - 2097 Longitude 



12° 32^^' 
16 25 W 



Difference of latitude 14 11=851' M. D. hit. 1119 D. Longitude 3 53=233 

Hence the bearing of Porto Sancto is S 12® W, and distance 870 miles j the coursfe per compass is thexekre 
about SW6W. 
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S 12° 45^ W. 
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Courses. 



SWA8 



Diet 



128 



Winds. 



ESE 



E 



ENE 



Remarks, $ October ii. 1793. 



Moderate wind and fair weather. 

Shortened sail and set up the topmast rigging. 



Do. weather. 

Variation per amplitude 21° W. 



I 



A fine steady breeze. 

By an observation of the moon's distance from 
a Pegasi, the ship's longitude at half past 8 
was 1 2° 28' W. 

Clear weather. 



Do. weather. 

Set studding sails, &c. 

One sail in sight. 

Do. weather, good observation. 



DX. 



125 



Dept 



28 



N. Latitude by 



Acc. 



4f 4 ' 



Obs. 



44* 59' 



D. Long. 



41° W. 



W. Long, by 



Acc. 



13® 13' 



Obs. 



t2*59' 



W. Var. 
Observed 






Porto Sancto's 



Bearing. 



Distance. 



S 12® W. 737 miles. 



719 



Ship's 

Jouraal. 



The observed variation 21° being allowed to the left of SW^ gives S 12° 45' W, the corrected course, and 
the distance summed up is 1 27.9, or 1 28 miles. Hence the difference of latitude is 1 24.8, and the departure 
28.2. The latitude by account is therefore 45° 4' N, and the middle latitude 46° 6', to which, and the depar- 
ture 28.2 in a latitude column, the difference of longitude in a distance column is 41' W ; which being added to * 
12° 32' W, the yesterday’s longitude gives 13° 13' W, the longitude in by account. But the longitude by ob- 
servation was 12° 28' W at half past 8 P. M. *, since that time the ship has run 96 miles \ hence the de^rture > 
in that interval is 21.2 m. Now half the difference of latitude 47 m. added to 44° 59', the latitude by observa- 
tion at noon, the sum 45° 46' is the middle latitude \ with which and the departure 21.2, the difference of lon- 
gitude is found to be 31' Wj which, therefore, added to I2°’28', the longitu^ observed, the sum is 12° 59.^ W, 
the longitude by observation reduced to noon. 

To find the bearing and distance of Porto Sanoto. 

Latitude ship - - 44° 59^ N, Mer. parts - 3028 Longitude - . 12° 59'W 

Lat. Porto Sancto - 32 58 N. Mer. parts * - 2097 . Longitude - 16 25 W 

DlBerence of latitude - I 2 1=721 M.D.lat. 931 D. Longitude - - 3 26=206' 

Hence the bearing of Porto Sancto is S 12° W, and distance 737 piles. The course to be steered is there- 
fore S 33® W, or SWZiS nearly. 
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3 


5 


7 


2 


€ 


7 




7 


7 


4 


8 


8 




9 


8 




10 


8 




II 


7 


6 


12 


8 




Course* 


Diet. ] 


s 13“ 3 *' 


w. 


*83 



Course. 



SWiS 



'Winds. 



EiN 



ENE 



Kemarks, ^ October 12. 1793. 



Practice.! 

%'s 

JwBBal I 



Fresh gales, and cloudj. 

Do. weather. 

Hauled down studding sails. 
Do. weather. 

A steady gale and fine weather. 
Do. weather. 



Out studding sails alow and aloft. 
Variation per azimuth 20® 14' \V. 

A sail in the SW quarter. 

Sailmaker altering a lower studding sail. 
Fine weather, and cloudy. 



D.L 



'78 



Dep^ 



43 



N» Latitode by 



Accp 



42® i' 



Obs. 



D. LfMtg. 



5^W. 



W. Long, by 



Acc. 



14° 121 



Obs. 



5» 



W. Var. 
Obs. 



20® 14' 



Porto Sanctons 



Bearing. 



S12® 14' 



Distance. 



555 »■ 



The course correqted by variation Is S 23 and the distance mn is 183 miles; hence the difference «f 



latitude is I77*9r and tlie wparture 42.8* 
Yesteeday^s latitude fay ofaservatien 
Difference of latitude 


44“ 59'N. 
2 58 S. 


Mer. parts 


5028 


Latitude In by account 


42 .1 N. 


Mer. parts 


2783 


Meridional difference of latitude - ^ - 

Now to course 13 t®, and meridional difference of latitude 245 


. • . ■ • * =*45. , 

ia « latitude oolunflt, the difference of longitBot 



in a departure column is 59'W : hence the longitudes of yesterday by account and observation, reduced to tk 
noon of this day, will he 14® 12'W and 13® 58' respectively. 

To find the bearing and distance of Porto Sancto. 

Latitude ship - 42® I'N, Mer. parts - ^7®3 Longitude - 13® 58W 

Lat. Porto Sancto 3258N. Mer. parts - 2097 Longitude - 16 25W 

'Difference of latitude 9 3r=543 M. D. latitucie 68d D. Longitude 2 27:^147* 

The meridional difference of latitude and difference of longitude will be found to agree nearest under 1 2, the 
correct hearing of Porto Sancto ; and the variation being allowed to the right hand of S I2®W, gives S 537° 
W, the bearing per compass; and the distance answering to the difference of latitude 543, under 12 degrees, 
.555 miles. 
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Course. 



S^WiW 
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Courses. 



SW^S 



Winds. 



eUe 



ESE 



Remarks, © October 13. 1793. 



D.L. 



Dep. 



i 84 h 7 g| 45 I 39 ° ^ 



N. Latitude by 



A steady gale, and fine weather. 

At 34 minutes past three, the distance between the 
nearest limbs of the sun and moon, together with 
the altitude of each, were observed ; from whence 
the sbip^s longitude at that time is 14^ l' W. 

Mauled in the lower studding-sails. 

At 9^ 22', by an observation of the moon^s distance^ 
from a Pegasi, the longitude was 14° 20^ W. 

Fresh gales, and clear. 



Do. weather. 



Variation per amplitude 19® 51' W. 

Do. per azimuth 1 9® 28' W. 8et studding-sails. 

Carried away a fore-top-mast-studding-sail boom, got 
up another. 

Fresh gales. Took in studding-sails. 



Acc. 



Obs. 



D. Lqng. 



\V, Long, by 



Acc. I Obs. 



59' W. [15® 11I14® 52j ij pts. 



W. Var. 
by Obs. 



Porto 8ancto*s 



Bearing. I Distance. 



721 

Ship's 

JonmaL 



The mean of the variation is about 1^ points W : hence the course corrected is S&W^W ^ with which and the 
distance run 1 84 miles, the diflfercnce of latitude is 1 78.5, and the departure 44.7. 

Yesterday’s latitude - 42° I'N. Mer. parts - 2783 

Difference of latitude - - 2 58 S. 



Latitude in by account 



39 3 N. Mer, parts 



2549 



Meridional difference of latitude - - 234 

Now, to course 1^ points, and meridional difference of latitude 234, the diflference of longitude is about 59 m.^ 
which, added to the yesterday’s longitude by account 14® 12'W, the sum 15" ii'W is the longitude in by ac- 
count at noon. The longitudes by observation are reduced to noon as follow : 

The distance run between noon and 3^ 34' P. M. is 29 miles ^ to which, and the course 1^ points, the differ* 
ence of latitude is - 28' 

Yesterday’s latitude at noon - - 42® I'N. 



Latitude at time of observation 
Latitude at noon 



41 33 Mer. parts 

39 3 N. Mer. parts 



2746 

2 J 49 



Meridional difference of latitude • - - - - - - 197 

Then, to €u>urse points, and meridional difference of latitude 197 in a latitude column, the difference of 
longitude in a departure column is 49' which added to 14® I'W, the longitude by observation, the sum 
14® jcy W is the longitude reduced to noon. 

Again, the distance run between the preceding noon and 9^ 22' P. M. is 75 miles : hence the corresponding 
difference of latitude is 72.8, or 73 miles ; the ship’s latitude at that time is therefore 40® 48' N. 

Latitude at time of observation • 40® 48'N Mer. parts ... 2686 

Latitude at noon - - • - 39 3 ^ parts - - 2549 

Meridional difference of latitude - - - - 137 

Now, with the corrected course, and meridional difference of latitude, the difference of lonritude is 34' W ; 
which added to 40® 20' W, the sum is 14® 54' W, the reduced longitude. The mean of ffhiw and the fonner 
reduced longitude is 14® 52' W, the correct longitude. 
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1 1 
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12 
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Course. 



I 



Courses. 






Winds. 



F 6 S 



Variable 







D.L. 


Dejv 






1 1 1 


32 



N. Latitude by 



Remarks, J) October 14 . 1793 . 



Fresh gales and hazy, single reefed topsails. 

Got down topgallant yards. 

Do. weather, and a confused swell runolng. 

More moderate. 

Do. with lightning all round the compass. 
Squally, with rain. 



Moderate weather j out reef, and up top- 
gallant yards. 

At 1 ih 10 ' A.M. the latitude from double alu- 
tudes of the sun was 37 ° lo\ Clear weather 
W. Long, by Porto Sancto's 

W. Var. 

Acc. ; Obs. 



I S i 6 ^W I 1»6 in I 32 37 ^ 12 ^ I 37 ^ 8 ^ I 41 ' W. |i 5 *> 52 ^: 15 ^ SS'I |S io°W. | 254 m. j 

As the the ship b close hauled from 2 o^clock A. M. I7 points leeway are allowed upon that course and a point 
on the two following courses. 



Diflr. of Lat. 



Courses. 



S^WJW 

SJW 

SSW4-W 

sw^s 

SWAW^W 

S 16° w 



Departure. 


E. 


w. 




7-3 

a-7 

9.0 
J-i 

8.1 



Yesterday’s latitude 
Latitude io by account 



_3 |m. lat. 38“ 7' 



To middle latitude 38^, and departure 32.2 in ala 
titude column, the difference of longitude in a distance, 
column is 4I^ ^ 

Yesterday’s Ion. by account 15®! I'W. by oh. I4°52'W. 

Difference of longitude 41 W. 41 W . 

Lougitode ju - 15 22 15 33 W- 

The latitude by observation at i\h 10' A. M. is 37° 10', and from that time till noon the ship has ran aboci 
4^ miles. Hence the corresponding difference of latitude is two miles, which subtracted from the latitude observed,^ 
gives 37° 8', the latitude reduced to noon. 

To find the. bearing and distance of Porto Saucto. 

Latitude of ship - 37® 8'N, - Mer. parts. 2403 - Longitude - 35*^ 

Latitude of Port Sancto 32 58 N. - Mer. parts. 2097 - Longitude - 16 25 W 

Difference of latitude 4 10=250 M, D. lat. 306 Diff. longitude 52 

Hence the beai^^ of Port Sancto is S I0° W, or SSW^W nearly, p?r compass, and the distance is 
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^ Hours. 


Kn. 


Fa. 


Courses. 


Winds. 


Remarks, {^October 15. 1793. 


1 


4 




W6S 


S6W 


Moderate and clear weather. 


2 


4 










3 


3 


6 






Employed working points and repe-bands. 


4 


3 








Ditto weather. 
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3 


4 
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3 




W6N 


SW58 




1 


3 

3 


2 






Fine clear weather. 


9 


4 










10 


4 
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II 


3 


5 








12 


3 


3 




Variable. 


Ditto weather. 


1 


3 










2 


4 




W 






3 

4 


3 

2 




WNW 






5 


2 


4 


NWiW 


SWiW 




6 


3 










7 


3 








Variation per mean of several azimuths x8® 0' W. 


8 


3 


6 






Ditto weather. Tacked ship. 


9 


4 




S6E 






10 


5 








Sail-makers making wind-sails. 


11 


5 


4 








12 


5 


6 






A fine steady breeze. Cloudy. 



21 



il 



N. Latitude by 



Acc. 
36° 4/ 



Obs. 



D. Loagi 



65* W. 



W. Long, by 



Acc. 

i^iir 



Obs. 
16^ 38^ 



W. Varo 
by Obs. 

18® 



Porto Sanctons 



Bearing. 



Distance. 



229 
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Half a point of leeway is allowed on eacb course > but as the variation is expressed in degrees, it will be more 
convenient and accurate to reduce the several courses into one, leeway only being allowed upon them. The course 
thus found is then to be corrected for variation, with which and the distance made good the difference of latitude 
and departure are to be found. 







Diff. of Latitude. 


Departure. | 


Courses. 


Dist. 




s 


E 




WjS 


18 




1.8 




17.9 


W6NiN 


^7 


7.8 






35*8 


W-J.N 


7 


0.7 






7.0 


NTVmiW 


2 


a9 






1.8 


nw^w 


12 


7.6 




5.8 


9-3 


S6Ei£ 


20 




19.1 








17.0 


20.9 


5.8 


81.8 


S86“W. 


56 




17.0 




5.8 




3-9 




56.0 


Var. 18 W. 









Tr. cour. S68 W. to which and the distance 56 m. the difference 
of latitude is 2i m. and the departure 51.9 m. Hence the la- 
titude in at noon is 36® 47' W, and roid^e latitude 36® 58', to 
which and the departure 51.9 in a latitude column, the differ- 
ence of longitude in distance column is 65^ W. 

Yesterday’s long, by acc. 52' W. By obs. l 33^^* 

Difiference of longitude i 5 W. i 5 W. 



I Longitude in 57 3^ I 

To fiid the bearing and distance of Porto Saacto. 
liatitnde ship 36® 47'N. Mer. parts 2376 Longitude 

Lat. of Porto SanctO 32 58 N. Mer. parts 2097 Longitude 

IHst. of latitude 3 49 = 229. M. D. Lat. 279 D .Longitude 

^cnce the course is SjE, distance 229 miles } and the course per compass is SiW{>W nearly. 

4 Y 2 



16® 38' W. 
16 25 W , 
o i ;? 
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- 1 


9 
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9 




7 


9 
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9 




10 


9 




II 


7 




12 


8 




Course. 


Dist. J 


S8®E 


186 



Coarses. 



S^E 

S 



SAW 



SAWJW 



Winds. 



SWAW 

W 



NW 



N 



NEAE 



JRemarkSi {f October i6. 1793. 



Fresh gales. 

Do. and cloudy. 

A steady fresh gale. 

Do. weather. 

Do. weather. 

Variation per amplitude if points W. 

People employed occasionally. 

Do. weather. Observed sun^s meridian altitu^* 



D.L 



185 



Dep. 



26 



N. Latit. by 



Acc. 



33^* 4^' 



Obs. 



33“ 46'i 



D. Long. 



31' E. 



W. Long, by 



Acc. 



16® 26- 



Obs. 



16® f 



W. Var. 
Obs. 



If pts. 



Porto Sancto’s 



Bearing. 



S 17* W. 



Distaoce. 



JO mOes. 



Half a point of leeway is allowed on the first course j which, and the others, are corrected for variation as nswL 



Courses. 


Dist. 


Diff*. of Lat. 


Departure. 


N. 


S. 


E. 


w. 


S£»S 


12.4 




10.3 


6.9 




8iE4E. 


43" 




41.2 


12.5 




SJE 


65 - 




64.7 


6.4 




S 


68 .J 




68.J 






S8«E 


18.6 




184.7 


2J.8 





3® f 

Yesterday’s latitude - 36 47 N. 

Latitude by account - 33 42 N. 

Sum - - - - 70 29 

Middle latitude - - 35 1 5 

To middle latitude and the departure, the differ-| 
ence of longitude in a distance column is 3 1' E. 
Yesterday’s long, by acc. J 6° 57'W,byobs. 16® 38'W. 
Difference of long. 031E. - 031E. 



Longitude in 



16 26 W. 



16 yw.r 



Latitude of ship 
Lat. Port Sancto 

Difference of latitude 



To find the bearing and distance of Porto Sancto. 

33° 46'N.. Mer. parts - 2155 Longitude 

32 58 N. Mer. parts - 2097 Longitude 



48 



Mer. diff. lat. 



Hence the bearing of Porto Sancto is S 






8 Dlffl long, 

distance 50 miks,. 
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Kemarkfl, ^ October ly. 1793* 



Moderate wind and clear. 

Saw the island of Porto Sancto, SW&S. 

Hauled np to round the east end of Porto Sancto. 
Bent the cables. 



Squally weather. 
Port Sancto SW^S. 



Ditto with rain. Perto Sancto N£. 
The Deserters SW^S. 



The Deserters WSW. 3 or 4 leagues. 

Hauled up round the east end of the Deserters. 
Violent squalls ; clewed up at all times. 

Running into Funchal Roads. 

Anchored in Funchal Roads, with the best bower 
in 30 fathoms black sand and mud. Brazen head 
EhS^S, Loo Rock NW, the Great Church NNE, 
and the soutbermost Deserter SE^S \ off shore two> 
thirds of a mile. Saluted the fort with 13 guns^ re- 
turned by ditto. Found hete bis majesty^s ship Ve- 
nus, and 7 English merchants. 



This journal is performed by inspection agreeable to 
the precepts given. Other methods might have been 
used for the same purpose \ for which the two instru- 
ments already described and explained seem well adap- 
ted. We cannot, however, omit recommending the 
sliding gunter, which will be found very expeditions, 
not only in performing a day^s work, but also in. re- 
solving most other nautical problems.. See Sliding- 
Gunter, 

It will be found very satisfactory to lay down the 
ship's place on a chart at the noon of each day, and 
her situation with respect to the place bound to, and 
the nearest land, will be obvious. The bearing and di- 
stance of tbe intended or any other port, and other re-- 
quisites, may be easily found by the chart as already 
explained *, and indeed, every day's work may be per- 
formed on tbe chart ^ and thus tbe use of tables super- 
seded. 

EXPLANATION or the TABLES. 

Table I. To reduce points of the compass to degrees^ 
and conversely, 

Tbe two first and two last columns of this table oon- 
tain the several points and quarter-points of the com- 
pass \ the third column contains the corresponding num- 
ber of points and quarters \ and the fourth, the degrees 
&c. imswering thereto.. Tbe manner of using this table 
is obvious. 

4 



Table II. The miles and parts of a mile in a degree 
of longitude at every degree of latitude, 

Tbe first column contains degrees of latitude, andi 
the second tbe corresponding miles in a degree of lon- 
gitude \ the other columns are a continuation of tbe 
first and second. If tbe given latitude consists of de- 
grees and. minutes, a proportional part of the differ<^ 
enoe between tbe miles answering to the given and. 
following degrees of latitude is to be subtracted from 
the mHea answering to the given degree. 

Example. Required the number of miles in a degree 
of longitude, in latitude 57^ 9' P 

The difference between tbe miles answering to the 
latitudes of 57® and 58® is 0.89. 

Then as 60' : 9^ :: 0.89 : 0.13 
Miles answering to 57° 32.68 
Miles answering to 57^9^ 32.55 

This table may be used in Parallel and Middle Lati^ 
lude Sailing. 

Table III. Of the Sun's Semidiameter. 

This table contains the angle subtended by the sun's, 
semidiameter at tbe earth, for every sixth day of the 
year. The months and days are contained in tbe first 
column, and tbe semidiameter expressed in minutes and 
seconds in tbe second column. It is useful in correct- 
ing altitudes of tbe sun's limb, and distances between* 
the sun's limb and the moon* 

Table 
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Table IV. Of the Refraction in Altitude. 



Tables. The refraction is necessary for correcting altitudes 
' T - ^ and distances observed at sea j it is always to be sub- 
tracted from the observed altitude, or added to the ze- 
nith distance. This tabic is adapted to a mean state of 
the atmosphere in Britain, namely, to 29.6 inches of 
the barometer^ and 50® of the thermometer. If the 
height of the mercury in these instruments be diflerent 
from the mean, a correction is necessary to reduce the 
tabular to the true refraction. See Refraction. 

Tables V. VI. Of the Dip of the Hori%on. 

The first of these tables contains the dip answering to 
a free or unobstructed horizon ^ and the numbers there- 
in, as well as in the other table, are to be subtracted 
firom the observed altitude when the fore-observation is 
used \ but added, in the back-observation. 

When the sun is over the land, and the ship nearer it 
than the visible horizon when unconfined \ in this case, 
the sun^s limb is to be brought in contact with the line 
of separation of the sea and land ; the distance of that 
place from the ship is to be found by estinaation or other-' 
wise ^ and the dip answering thereto, and the height of 
eye, is to be taken from Table VI, 

Table VII. Of the Correctibn to he awlxed to the time 
of high water at full and change the moon, to find 

the time of high water on any other day of the moon. 

The use of this table is fully explained at Section U. 
Chap. 1 . Book L of this arUcle. 



Ex. It. Required the sun^s decUnatioa Ansost 2a 
1805 » STk 

The given year is 12 years after 1793, and llie time 
is after the end of February 1 800. 

Now, Sun’s det. August 19. 1793 - I2®34'.6 

Equation from Table X. to 12 years ^ 1.9 

Sun’s declination August 20. 1805 ' 32.7 

The declination in Table VIII. is adapted to the me- 
ridian of Greenwich, and Table IX. is intended to re- 
duce it to any other meridian, and to any gifeo line 
of the day under that meridian. The titles at the tojf 
and bottom of this table dnrot when the ledoction is to 
be added or subtracted. 

Table XI. Of the Bight Ascensions and Dediiutmt 
(f Fixed Stars. 

This table contains the right ascensions and decliia- 
lions of 60 principal fixed stars, adapted to the begioiu^ 
of the year 1793> Columns fourlb and sixth oontiio 
the annual variation arising from the precession of the 
equinoxes, and the proper motion of the stars ; which 
serves to reduce the place of a star to a Mriodafef 
years after the epoch of the table with sumdeot toca- 
racya When the place of a star is wanted, after the 
beginning of 1 703, the variation in right asoeonon is 
additive ; and that in declination is to be ap|ilied 
cording to its sign. The contrary mle is to beued 
wheu the given time is before 1793. 



Tables VIII, IX. 'K. Of the SunU Declination^ &c* 

The first of these tables contains the snn’s declination, 
expressed in degrees, minutes, and tenths of a minute, 
for four successive years, namely, I 793 > *794f ^795> 
and 1 796 : and by means of TaUe X. omy easily ho 
reduced to a future period \ observing that, after the 
28th of February 1800, the declination answering to 
the day preoediag that given is to be taken. 

Ex. X. Required the son’s declination May 1. 1816? 

May 1. i8i2isftmryear8after the sameday in 1812. 
Snn’s declination May i. 1812 - 15® 6^7N 

Equation from Table X. • • -fo ^ ^ 

Sun’s declination May i*. 1799 - 15 7 .3 N 



Exatnple. Required the right ascension and decliiu- 
tion of Bellatrix, May l. 1 798 ? 



Right ascension January 1. 1793 
Variation = 3 ". 2 IX 5 t 7 ^ 

Right Ascension, May x. 1798 
Declination 

Variation =r 4 ^X 5 tT* 
DeeUnataon May i. 175^ 



Jh « 4 ' f 
+0 017 




The various other tables necessary in the practice rf 
navigation are to be found in most treatises 00 that 
snbject. Those used in this article are in Blackaj^ 
Treatises on the Longitude and Navigation. 
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North- east 
(^draot. 



North. 

NiE 

NiE 

NiE 



South-east 

Quadrant. 



N*E 

NiEiE 

nae;e 

N6EiE 



nne 

NNE{E 

NNEiE 

NNEiE 



NE 4 N 

NEiN 

NEiN 

NEiN 



NE 

NEiE 

NEiE 

NEiE 



NEAE 

NEAEiE 

NEAElE 

NEAEiE 



ENE 

EANiN 

ean*n 

l£ANiN 



ean 

EiN 

EfN 

EiN 

East. 



South. 

SiE 

S}E 

SiE 



SAE 

SAEiE 

SAEiE 

SAEJE 



SSE 

SSEJE 

SSEfE 

SSEiE 



SEAS 

SEiS 

SEiS 

SEiS 



SE 

SEiE 

SEfE 

SEiE 



SEAE 

SEAEiE 

SEAEiE 



ESE 

EASiS 

EASiS 

EASiS 



EAS 

EiS 

EfS 

EiS 

East. 



Points 



I o 

* i 
I i 

* i 



2 o 

2 i 
a i 
2 i 



3 o 
3 i 
3 T 
3 i 



4 P 
4 i 
4 f 
4 i 



6 o 
6 i 
6 i 

6 i 



D. M. 8 . 



000 
2 48 45 
5 37 30 
8 26 15 



II 



15 o 

M 3 45 
16 52 30 



South-west 

Quadrant. 



South. 

SiW 

SjW 

SiW 



SAW 

SAW^W 

SAWiW 



19 41 15 SAWJW 



22 30 o 
25 >8 45 
7 



28 



30 56 15 



33 45 o 
36 33 45 
39 22 30 

42 II 15 



45 o o 
47 48 45 
50 37 30 
53 26 ij 



56 15 o 

59 3 45 

61 C 2 30 
64 41 15 



67 30 o 

70 18 45 

73 7 30 

75 56 15 



78 45 o 
81 33 45 
84 22 30 

II 15 

O ' O 



87 

90 



ssw 

SSWiW 

SSWfW 

SSWiW 



SWAS 

SWJS 

SWiS 

SWiS 



sw 

SWiW 

SWiW 

SWiW 



SWAW 
SWAWiW 
SWAW 4 AV 
SWAWiW 



WSW 

WASiS 

WASiS 

WASiS 



WAS 

WiS 

W 4 S 

W»S 

West. 



North-west. 

QuadranL 



North. 

NiW 

NfW 

NiW 



NAW 
NAWiW 
NAWiW 
NAWiW 



NNW 



NWAN 

NWiN 

NW-J-N 

NW*N 



NW 

NWiW 

NWfW 

NWiW 



NWAW 



WNW 
WANiN 
WANi N 
WANiN 



WAN 

WiN 

WiN 

W*N 

West. 



Table II. The Miles and Parts of a Mile in a Degt'ee of Longitude at every 

Degree f Latitude, 



D.L. 


Miies. 


D.L. 


Miles. 


D.L 


Miles. 


D.L, 


Miles. 


D.L 


Miles. 


D.L 


Miles. 


I 


59-99 


16 


57.67 


31 




46 


41.68 


61 


29.09 


76 


14.51 


2 


59*97 


17 


57*36 


,32 


50.88 


47 


4092 


62 


28.17 


77 


13*50 


3 


59*92 


18 


57.06 


33 


. 50-32 


48 


40.15 


63 


27.24 


78 


12.48 


4 


59.86 


49 


56*73 


34 


49*74 


49 


39*36 


64 


26.30 


79 


11.45 


5 


S9'11 


20 


56.38 


35 


49-15 


50 


38.57 


^5 


25.36 


80 


10.42 


6 


59-67 


21 


56.01 


36 


48.54 


51 


37*76 


66 


24.41 


81 


9*38 


7 


59-56 


22 


55*63 


37 


47 92 


52 


36.94 


67 


23-45 


82 


8*35 


L ^ 


59*44 


23 


55*23 


38 


47.28 


53 


36 II 


68 


22.48 


l3 


! 732 


9 


59.26 


24 


54.81 


39 


46.62 


54 


35*26 


69 


21.50 


84 


6.28 


10 


59.08 


25 


54*38 


40 


45-95 


55 


4.41 


70 


20.52 


85 


5-23 


II 


58*89 


26 


53*93 


41 


45.28 


56 


33-55 


71 


19*54 


86 


4 . 1 8 


12 


58.68 


t 27 


53*46 


42 


44*95 


57 


32.68 


72 


18.54 


87 


3 -M 


*3 


58.46 


28 


52.97 


43 


43 88 


58 


31 79 


73 


» 7*54 


88 


2.09 


14 


58.22 


29 


52.47 


44 


43.16 


59 


3090 


74 


* 6.53 


89 


1.05 


a 


57*95 


30 


51.96 


45 


42.43 


60 


30.00 


75 


15.52 


90 


0.00 1 



|Tabl£ in. ^ n^s S ^ emidui-l 


.1 e ^ 

\ ^ ^ 


Sun^s 

SemidiaiD. 


1 I 

7 

g 13 
1 19 

1 


16' 19 
16 39 

16 Ip 
16 18 
16 17 


i 

1 - 
• ^ 25 


16 16 
16 15 
16 14 

16 12 

16 12 


I 

"o ^ 

S ^3 

_ 19 

25 


16 10 

16 9 

16 7 

16 6 

16 4 


I 

fiu *3 

_ < 19 

25 


16 2 

16 1 

15 59 
15 57 
15 56 


1 

7 

^ 13 

. s 4 

25 


»5 54 
15 53 
15 52 
15 51 
15 50 


V I 

7 

p s ' 

§ 13 

- 19 

25 


15 49 
15 48 
15 47 
15 47 
15 47 


- 19 

25 


15 47 
15 47 
15 47 
15 48 
15 48 


1 

1 7 

S) 13 
- r* 19 
25 


15 49 

15 50 
15 51 
15 52 

15 53 


u I 

. *< » 

E ^ 

1 13 
g* 19 

CO 


15 55 

15 56 
15 58 

15 59 

16 1 


1 -3 

<5 *9 

25 


‘6 3 

16 4 

16 6 

16 8 

16 9 


1 

*1 7 

i *3 

i i? , 


16 11 
16 13 
16 14 

16 1 c 

16 16 


u 1 

1 ’ 
i 13 

8 19 

11 a 25 1 


16 17 
16 18 

16 18 
16 19 
16 19 

DT X* 
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Vable IV. 



App 

Alt. 


Refrac. 


Api- 

Alt. 


Refrftc. 


App. 

Alt 


Refrac 


D, 


M. 


M. 8. 


D. M. 


M. S. 


D. 


M. 


s. 


0 


0 


33 0 


6 


30 


7 51 


30 


1 


38 


0 


5 


32 10 


6 


40 


7 40 


3» 


I 


35 


0 


10 


31 22 


6 


50 


7 30 


32 


1 


3 * 


0 


*5 


30 35 


7 


0 


7 20 


33 


1 


28 


0 


20 


29 50 


7 


10 


7 


34 


I 


24 


0 


25 


29 6 


7 


20 


7 2 


35 


I 


21 


0 30 


28 22 


7 30 


6 53 


36 


I 


18 


0 


35 


27 41 


7 40 


6 45 


37 


1 


16 


0 


40 


27 0 


7 


50 


6 37 


38 


1 


*3 


0 


45 


26 20 


8 


0 


6 29 


39 


I 


10 


0 


50 


25 42 


8 


10 


6 22 


40 


1 




0 


55 


25 5 


8 


20 


6 15 


4* 


I 


5 


I 


0 


24 49 


8 


3 ® 


6 8 


42 


1 


3 


I 


5 


23 54 


8 


40 


6 1 


43 


I 


1 


1 


10 


23 20 


8 


50 


5 55 


44 


0 


59 


I 


15 


22 47 


9 


0 


5 48 


45 


0 


57 


1 


20 


22 15 


9 


10 


5 42 


46 


0 


55 


1 


25 


21 44 


9 


20 


5 36 


47 


0 


53 


1 


30 


21 15 


9 30 


5 31 


48 


0 


51 


I 


35 


20 46 


9 40 


5 25 


49 


0 


49 


1 


40 


20 18 


9 


JO 


5 20 


50 


0 


IS 




45 


'9 5» 


10 


0 


5 »5 


5> 


0 


46 


1 


JO 


19 25 


10 


15 


5 7 


52 


0 


44 


1 


55 


19 0 


10 


30 


5 0 


53 


0 


43 


2 


0 


18 35 


10 


45 


4 53 


54 


0 


4* 


2 


5 


18 11 


11 


0 


4 47 


55 


0 


40 


2 


10 


17 48 


II 


>5 


4 40 


56 


0 


38 


2 


»J 


17 26 


11 


30 


4 34 


57 


0 


37 


2 


20 


>7 4 


11 


45 


4 29 


58 


0 


35 


2 


25 


16 44 


12 


0 


4 23 


59 


0 


34 


2 


30 


16 24 


12 


20 


4 16 


60 


0 


33 


2 


35 


16 4 


12 


40 


4 9 


61 


0 


32 


2 40 


*5 45 


*3 


0 


4 3 


62 


0 


3^ 


2 


45 


15 27 


*3 


20 


3 57 


63 


0 


29 


2 


50 


15 9 


«3 


40 


3 51 


64 


0 


28 


2 


55 


14 52 




0 


3 45 


65 


0 


26 


3 


0 


*4 36 


>4 


20 


3 40 


66 


0 


25 


3 


5 


14 20 


14 40 


3 35 


67 


0 


24 


3 


10 


14 4 


»5 


0 


3 30 


68 


0 


23 


J_ 


15 


^3 49 


J5. 


30 


3 24 


^9 


0 


22 


3 


20 


*3 34 


16 


0 


3 17 


70 


0 


21 


3 


25 


13 20 


16 


30 


3 10 


71 


0 


19 


3 30 


13 6 


»7 


0 


3 4 


72 


1 0 


18 


3 


40 


12 40 




30 


2 59 


73 


0 


17 


3 


50 


12 15 


18 


0 


2 54 


74 


0 


16 


4 


0 


II 51 


18 


30 


2 49 


75 


0 


15 


4 


10 


11 29 


19 


0 


2 44 


76 


0 


M 


4 


20 


11 8 


19 301 


2 39 


77 


0 


*3 


4 30 


10 48 


20 


0 


2 35 


78 


0 


12 


4 40 


10 29 


20 




2 3« 


79 


0 


1 1 


4 


50 


JO 11 


21 


0 


2 27 


80 


0 


IC 


5 


0 


9 54 


21 


30 


2 24 


8 > 


0 


9 


5 


10 


9 38 


22 


0 


2 20 


8 ’ 


0 


8 


5 


20 


9 23 


23 


0 


2 14 


83 


0 


7 


5 


30 


9 8 


24 


0 


2 7 


84 


0 


6 


5 40 


8 54 


25 


0 


2 2 


85 


0 


5 


5 


50 


8 


26 


0 


* 56 


86 


0 


4 


6 


0 


8 28 




0 


I 5* 


87 


0 


3 


6 


10 


8 15 


28 


0 


I 47 


88 


0 


2 


6 


20 


8 3 




0 




89 


0 


I 



NAV I CATION. 

Table V. 

of the Homon. 



Prac 



Height 
of e^c. 



Feet. 



Dip of 
Iflomon 



M. S. 



1 

2 

3 

4 

8 

9 

lO 



0 57 

1 31 

» 39 

2 20 
2 21 
2 42 

2 52 

3 



ight I Di 



Height 
of eye. 

^Feet. 






1 1 

12 

*3 

>5 

16 

*7 

18 

>9 

20 



>ip O! 

Horizon. 



M. S. 



10 

18 

26 

34 

42 

49 

56 

3 

10 

16 



i icighl 
of eye, 



Feet. 



21 

22 

23 

24 

25 

26 

27 

28 

29 

30 



Dip uf 
Horizon 



M. 8. 



22 

28 

34 

40 

46 

52 

58 

3 

9 

M 



Height 
of eye. 



I 

iHorizoD.' 



Feet. 



35 

40 

45 

50 

55 

60 

70 

80 

90 

100 



M.S, 



39 

2 

24 

44 
4 

23 

o 

8 32 

9 3 
9 33 



Table VL 



g 


ij.eight of the eye above the sea in feet. 


i '8 


5 


10 


»5 


20 


25 


30 


35 


40 


. et 

.2 « 


Dip. 


Dip. 


Dip. 


Dip. 


Dip. 


Dip. 


Dip. 


Dip. 


Q .S 


M. 


M. 


M. 


M. 


M. 


M. 


M. 


“5T 


0 T 


11 


22 


34 


45 


56 


68 


79 


90 


0 i 


6 


II 


17 


22 


28 


34 


39 


45 


.0 i 


4 


8 


12 


»5 


>9 


*3 


27 


30 


1 0 


4 


6 


9 


12 


•5 


»7 


20 


23 




3 


5 


7 


9 


12 


14 


16 


*9 


1 i 


3 


4 


6 


8 


10 


11 


M 


15 


2 0 


2 


3 


5 


6 


8 


10 


II 


12 


2 i 


2 


3 


5 


6 


7 


8 


9 


10 


3 0 


2 


3 


4 


5 


6 


7 


8 


8 


3 f 


2 


3 


4 


5 


6 


6 


7 


7 


4 0 


2 


3 


4 


4 


5 


6 


7 


7 




2 


3 


4 


4 


5 


5 


6 


6 


6 0 


2 


3 ' 


4 


4 


5 


5 


6 


6 



Table VII. 

The Correction to be applied to the time of High-water at FtA 
and Change of the Moon^ to find the time of High-water on 
other day, ' 



loterral 
of » 
Time. 


After New 
or 

Full Moon. 


Before 
I St or 3 d 
Quarter. 


AAer 
1 st or 3 d 
Quarter. 


Befiote 

or 

Pull Moea 


A id live. 


Additive. 


Additive. 


Sateractive 


i), H 


II. 


M. 


U. M 


H. M. 


H M 


0 0 


0 


0 


5 6 


5 6 


0 0 


0 6 


0 


8 


4 ji 


5 22 


0 9 


I 12 


0 




4 37 


5 40 


0 18 


0 18 


0 


20 


4 23 


6 0 


0 27 


1 0 


0 


36 


4 9 


6 20 


0 37 


1 6 


0 


45 


3 56 


6 39 


0 47 ’ 


I 12 


0 


54 


3 44 


6 58 


0 57 


I 18 


I 


2 


3 32 ; 


7 >8 


I 7 i ^ 


2 0 


1 


1 1 


3 21 


7 37 


* *7 


2 6 


1 


*9 


3 ” 


7 58 


I 28 


2 12 


1 


28 


3 I 


8 14 . 


* 39 


2 18 


1 


37 


2 50 


8 31 


* 5 * 


3 0 


1 


46 


2 40 


8 47 


2 4 


3 ^ 


I 


54 


2 30 


9 », 


2 16 


3 12 


2 


3 


2 21 


9 * 7 ' 


2 29 


3 18 


2 


12 , 


2 12 


9 3* 


2 44 


4 0 


2 


21 


L-J., 




ul. 
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Table VIII. iS’ii/tV Declination for 1809, first after leap year, | 


1 jMiiiiy. 


Fcbraary. 


M.arch. 


April. 


May. 


1 June. 


July. 


AuffuiL. 


^leplemhcr. 


October 


November 


DeceuiUci* 


•3" »'68 


* 7 ^ 7 'iS 


7“ 37'* 8 


4 » 29 ' 7 W 


15® a'oN 


22' 


2'jN 


23^ 8'8N 


18“ y7N 


8® 2i'9N 


3° 7 ' 4 « 


• 4 “ 24*38 


21®48'7.S. 


** 


16 50.3 


7 M -3 


4 52-8 


15 20.0 


22 


10.6 


23 4-7 


17 50.5 


8 0.0 


3 30-7 


*4 43*5 


21 57-9 


12 50.8 


16 32.8 


6 51.4 


5 »i-8 


»5 37-9 


22 


18.3 


23 0.1 


>7 35-0 


7 38.2 


3 54*0 


15 2.4 


22 6.6 


22 44.7 


16 15.0 


6 28.4 


5 38.7 


'5 55-4 


22 


25.6 


22 55.2 


17 19,2 


7 16.0 


4 27.3 


15 21.1 


22 14.9 


22 38.2 


•J 59-9 


6 1.5 


6 1.5 


16 12.7 


22 32.4 


22 49.9 


n 3-2 


6 53.8 


4 40 4 


25 39-6 


22 22.8 


22 31.2 


*J 38-6 


5 42-0 


6 24.2 


16 29.7 


aa 38.9 


22 44.1 


16 46.8^ 


6 31.4 


5 3.6 


‘5 57-7 


22 30.3 


22 23.8 


*5 » 9-9 


5 18.8 


6 4^*^ 


16 46.5 


22 45.0 


22 38.0 


16 30.2 


6 9.0 


5 26.7 


16 IJ.7 


22 37.3 


22 15.9 


15 1. 1 


4 5 J -4 


7 9-3 


17 2.9 


22 


50.7 


22 31.5 


16 13.3 


5 46.4 


5 49-7 


«6 33-3 


22 43-9 


22 7.6 


14 41.9 


4 32.0 


7 3*-7 


17 19.1 


22 


56.0 


22 24.6 


15 56.2 


5 23.8 


6 12.6 


16 50.7 


22 50.0 


21 38.9 


14 22.6 


4 8.6 


7 53-9 


»7 35-0 


23 


0.9 


22 17.3 


15 38.8 


5 I.O 


6 35-4 


17 7.8 


22 55-7 


21 49.7 


14 2.9 


3 45-0 


8 16.0 


17 jo.6 


23 


5-3 


22 9.6 


15 21.2 


4 38.2 


6 58.2 


17 24.6 


23 0.9 


21 40.1 


«3 43 -* 


3 21.5 


8 38.0 


18 5.9 


23 


9.4 


22 1.5 


‘5 3-3 


4 *5.3 


7 20.9 


17 41.0 


23 5*6 


21 30.1 


• 3 23.0 


2 57 9 


8 59-9 


18 20.9 


23 


23-2 


21 53.0 


14 45.1 


3 52.3 


7 43"4 


27 57-2 


23* 1 0.0 


21 19.7 


>3 2.7 


2 34-2 


9 21.6 


18 35.6 


23 


16.4 


21 44.2 


14 26.7 


3 29.3 


8 5-9 


18 13.1 


23 13.8 


21 8.9 


>3 42.3 


2 10.6 


9 43* 


18 50.0 


«3 


19.2 


2» 35-0 


14 8.1 


3 6.2 


8 28.2 


18 28.6 


23 17.2 


20 57.0 


12 21.5 


1 46.9 


lO 4.5 


19 4.1 


23 


11.7 


21 25.4 


>3 49-3 


2 43.0 


8 50.4 


28 43-9 


23 20.0 


20 46.0 


12 0.6 


I 23.2 


10 25.7 


19 17.9 


23 


23*7 


22 * 5*5 


«3 30-3 


2 19.8 


9 22.5 


18 58.7 


23 22.5 


»0 33-9 


II 39.6 


0 59-5 


10 46.7 


*9 31-3 


»3 


25-3 


2 * 5-3 


13 “0 


1 56.6 


9 34-5 


29 > 3-3 


23 24.5 


20 ai.j 


11 18.3 


0 35-7 


II 7.5 


19 44.4 


23 


26.5 


20 54.6 


22 52-5 


2 33-3 


9 56.3 


>9 27.5 


23 26.0 


10 8.7 


10 96.9 


0 12.0 


11 28.3 


19 57.1 


23 


27-3 


20 43.6 


12 31.9 


1 10.0 


10 18.0 


»9 41-3 


23 27.0 


‘9 55-5 


10 35.2 


0 11.6N 


11 48.8 


20 9.5 


23 


27.7 


20 32.3 


T2 12.0 


0 46.6 


20 39-5 


29 54-8 


23 27.6 


(9 42.0 


10 * 3-5 


0 35.3 


12 9.0 


20 21.6 


23 


27-7 


20 20.6 


22 52.9 


0 23.2 


1 1 0.9 


20 7.9 


23 27.7 


19 28.0 


9 5>-5 


0 58.9 


12 29.1 


20 33.3 


23 


27.2 


20 8.5 


22 32.7 


0 0.2 S 


11 20.0 


20 29.7 


23 27.3 


tp 13.8 


9 29.5 


1 22.5 


12 49.0 


20 44.7 


23 


26.3 


19 56.2 


11 11.3 


0 23.6 


12 43.0 


20 33.0 


23 26.4 


18 59.2 


9 7-3 


I 46.1 


>3 8.7 


20 55-7 


23 


25.0 


«9 43-5 


10 50.7 


0 47.0 


2 2 3.9 


20 45.0 


23 25.1 


[8 44.2 


8 44.9 


2 9-7 


13 28.2 


21 6.4 


23 


^ 3-4 


‘9 30-5 


10 29.9 


1 10.4 


12 24.6 


20 56.6 


23 23.3 


[8 28.9 


8 22.4 


2 33-2 


«3 47-4 


21 16.7 


23 


21.3 


19 17.1 


10 9.0 


2 33"9 


12 4j.o 


21 7.9 


23 21.0 


18 13.2 


7 59-8 


2 56.6 


14 6.4 


21 26.6 


23 


18.8 


J 9 3-4 


9 47-9 


2 57-3 


23 53 


21 18.7 


23 28.3 


7 57-3 




3 20.0 


14 25.2 


|2I 36.1 


23 


25-9 


18 49.5 


9 26.6 


2 20.7 


13 25.4 


21 29.1 


23 25-2 


7 4 «-o 




3 43-3 


*4 43-7 


I2I 45.3 


23 


2 2.5 


18 3S-2 


9 5* 


2 44.0 


*3 45*2 


21 39.1 


23 ”-5 


7 24:4 


1 4 6.5 


1 121 54-' 




18 20.6 


8 43-6 




14 4.9 




23 7-3 


Fabi E \ 1 1 1. T/n Sjni*s Declination for 1810, being the second after tea 


P 1 


January. 


1 hchruaiv. 


Mairch. 


April 


1 AUy. 


1 June 


July. 


AUK».*it 


September 


October. 


November. 


December. 


> 3 “ *' 7 ^’ 


17” ii'66. 


7» 42-78. 


4° 24'oN 


‘ 4 ° 57 ' 5 N 


22^ 


o'5 N 


23® 9»7N 


18® 9'3N 


8 ®2 /iN 


*'8S. 


i4®I9'6S. 


21® 46^48. 


2 57-7 


>6 54-5 


7 * 9 -« 


4 47 -‘ 


15 15.6 


22 


8.6 


23 5-7 


17 54.2 


8 5-3 


3 25.1 


14 38.8 


22 55-7 


2 52.1 


16 37.0 


6 57.0 


5 10.1 


'5 33 5 


22 


16.4 


23 1-3 


27 38.7 


7 43>4 


3 48 4 


24 57-8 


22 4,5 


2 4^*2 


16 19.3 


6 34.0 


5 33 -* 




22 


23-7 


22 56.4 


17 23.0 


7 21.3 


4 21.7 


15 16.6 


22 12.9 


2 39-7 


16 1.3 


6 10.9 




16 8.5 


22 


3°-7 


22 51.2 


17 7.0 


6 59.1 


4 34-9 


25 35-2 


22 20.9 


2 32.9 


>5 43 0 


5 47-7 


6 18.7 


16 25.6 


22 


37-3 


22 45-5 


16 50.7 


6 36.8 


4 58.0 


25 53-3 


22 28.5 


2 25.6 


15 24.4 


5 24.5 


6 41.3 


16 42.4 


22 


43*5 


22 39.5 


16 34.2 


6 14.4 


5 


16 11.3 


22 35.6 


2 17.8 


15 5.6 


5 


7 3-9 


16 58.9 


22 49-3 


22 33.0 


16 17.4 


5 5»-9 


5 44.1 


16 29.0 


22 42.3 


2 9.6 


14 46.5 


4 37-7 


7 26.3 


‘7 > 5-2 


22 


54-7 


22 26.7 


16 0.3 


5 29.3 


6 7.0 


46.5 


22 48.5 , 


2 I.O 


14 27.2 


4 * 4-2 


7 48.5 


*7 31 -* 


22 


59.7 


22 19.0 


*5 43-0 


5 6 6 


6 29.9 


3-6 


22 54-3 


5>-9 


•4 7-7 


3 50-7 


8 10.7 


1 7 46.8 


23 




22 11.4 


*5 25.4 


4 43-8 


6 52.6 


20.4 


22 5945 , 


42.6 


>3 47-9 


3 27.2 


8 32.7 


18 2.2 


23 


8.4 


22 3-5 


*5 4-7 


4 20.9 


7 253 


37-0 


23 4-5 


32 -i 


13 27.9 


3 3 <S 


8 54-5 


18 17.3 


23 


12.2 


21 55-2 


^4 49*5 


3 58.0 


7 37-9 


53-2 


23 8.9 


22.2 


‘3 7-7 


2 40.0 


9 > 6-3 


18 32.0 


^3 


15.6 


21 46.4 


14 31.2 


3 35-0 


8 0.4 


8 9.2 


23 12.9 


11.5 


12 47.2 


2 16.3 


9 37-8 


18 46.5 


23 J 8-5 


21 37-3 


12.7 


8 "•? 


8 22-7 


8 24.8 


23 16.4 


0-3 


12 26.6 


* 52.7 


9 59 - a 


19 0.6 


23 


21.1 


21 27.8 


53-9 


2 48.8 


8 44-9 


8 40.1 


23 29-4 


48.8 


12 5.8 


I 29.0 


10 20.4 


19 14.5 


^3 


23.2 


21 18.0 


35-0 


2 25.6 


9 70 


55.0 


23 21.9 


36.9 


11 44.7 


‘ H 


10 41.5 


19 28.0 


23 


24.9 


21 7.8 


* 5.8 


2 2.3 


9 29.0 


9-7 


23 24.0 


24.C 


II 23.5 


0 41.6 


11 2.4 


19 41.1 


23 


26.2 


20 57-3 


56.3 


I 39*1 


9. 509 


9 24.0 


23 25.5 


11T8 


11 2.1 


0 18.0 


II 23.1 


19 54.0 


23 


27.1 


20 46.3 


36.7 


* 25.7 


TO 12.6 


37-9 


23 26.8 


58.7 


10 40.6 


0 5.7 


II 43.6 


20 6.4 


23 


27.6 


20 35.1 


2 16.9 


0 52.4 


10 34.2 


52.5 


23 27.5 


45-3 


10 18.9 


0 29.3 


12 4.0 


20 18.6 


23 


27.7 


20 23.5 


56.9 


0 29.0 


20 55.6 


4.7 


23 27.7 


3*-5 


9 57.0 


0 53-0 


12 24.1 


20 30.4 


23 


27-3 


20 1 1.5 


367 


° 


II 16.8 


20 17.5 


23 27-4 


* 7-3 


9 34-9 


I 16.7 


12 44.0 


20 41.9 


23 


26.5 


>9 59-3 


16.3 


0 17.8S. 


22 37-9 


20 30.0 


23 26.7 


2.8 


9 12.8 


1 40.7 


«3 3-7 


10 53.0 


23 


25.4 


19 46.6 


55-7 


0 41.3 


II 58.8 


20 42.1 


23 25-5 


47-9 




2 3-8 


*3 23-3 


3-7 


23 


23.8 


«9 33 7 


35.0 


I 4.7 


12 19.5 


20 53-8 


23 23.8 


32-5 


8 i8.o 


2 27.3 


13 42.6 


21 14.1 


23 


21.8 


19 20.3 


0 14.0 


I 28.2 


12 40.0 


21 S-1 


23 2 I.S 


17.1 


8 5.4 


2 50-7 


14 1.6 


21 24.1 


23 


19.4 


19 6.8 


9 53 0 


1 51.6 


13 0.4 


21 16.0 


23 19.0 


1.2 




3 * 4 -* 


14 20.J 


21 33.8 


*3 


16.6 


[8 52.9 


9 3*-7 


2 15.0 


13 20.5 


21 26.6 


23 25-9 


4|?9 




J 37J 


*4 39-2 


21 43.0 


* 3 _ 


23-4 


'8 38.7 


9 20.3 


2 38.4 


'3 304 


II 36.7 


23 12.4 






4 0-7 




21 52.0 


r 


[8 24.1 


8 48.8 




[4 O.I 




23 8.4 
■■ 
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53-5 
22 47-7 
22 41.3 



22 11.6 
22 3*1 



21®54-2 
21 44.8 
21 35.0 
14 | 2 I 24.8 
21 14.1 
21 3.1 

20 51.7 
20 39.9 
20 27.9 
20 15.0 



22 49.0 
22 42.9 



22 5.2 
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Table VIII. Sun^s declination for 1811 , beir^ the third after leap year. 



15 5-7 
15 47-5 
15 29.0 

^5 



12 52.3 
12 31.7 
12 10.9 
II 49.9 
II 28.8 
II 7.4 



10 45.9 
10 24.2 
10 2.3 

9 4^-3 
9 18.1 

8 55.8 

“8 33-4 
8 10.9 



PayA( January. I kVbruarv. 



1 23 4 ' 9 S. 

2 23 0.0 



May 


June. 1 


17 


53 ' 


21 ® 


58 'jN 




*'•3 


22 


6.7 


'5 


29.2 


22 


14.6 


>5 


46.9 


22 


22.0 


16 


4*3 


22 


29.1 


16 


21.4 


22 


35-8 


16 


38*3 


22 


42.0 


16 


54-9 


22 


47-9 


^7 


II . 2 


22 


J 3-4 


17 


27-3 


22 


38.5 



22 52.4 
22 46.9 
22 41.0 
22 34.6 
22 27.9 
22 20.8 



o 47.5 
o 23.8 



2 45.1 

3 8.J 
3 3*-9 



It 38.7 
II 59.0 



12 59.0 



l«3 J7-> 



«7 43-0 23 3-2 

17 38.4 23 7.4 

18 13.6 23 II. 3 

18 28.5 23 14.8 
18 43.0 23 17.9 
18 57.2 23 20.5 

23 22.7 

23 24.5 
23 25.9 

23 26.9 



20 3.5 23 27.5 

|20 15.7 23 27.7 
20 27.6 23 27.4 
20 39.2 

20 50.4 

21 1.2 



21 II .7 

21 21.8 



»7 J7-8 
17 42.4 
17 26.8 
17 10.9 
16 54.7 
16 38.2 
16 21.5 
16 4.5 
15 47.2 



15 29.7 



114 34.7 \2i 40-9 



21 49-9 



20 14.4 



19 23.5 

19 10.0 



10 39.9 



2 ® 56 '! S. 
3 194 

3 42.7 

4 5*9 
4 29.2 

4 5^3 

5 iJ-4 

5 38-4 

6 1.3 
6 24.2 



4 49-3 6 47.0 

4 26 5 7 9-7 

4 3-5 7 32-3 

3 40 6 7 54-9 

3 n-S 8 17.3 

2 J4-3 8 39.J 

2 31.2 9 1.7 

2 7-9 9 23.7 

I 44.6 9 45.6 

I 21.3 10 74 

10 29.0 

10 50.4 

11 11.7 
o 12.3S. II 32.8 

O 35-7 “ 53-8 

0 59.1 

1 22.5 

I 45.9 



N oTcmber. 1 Dcct^cr. 



I4®I4'8S 
,14 34.1 

4 53-1 
15 11.9 



16 6.9 22 33.9 
16 24.6 22 40 .; 



16 59.3 22 52.9 



17 16.3 |22 58.3 
17 32.9 23 3-3 

17 49-3 23 7-9 

18 5.3 1311-9 

18 21.0 23 15 .J 
18 364 23 18 .’ 

18 514 23 21.3 

19 6.1 23 23.3 
19 20.5 23 23.3 
19 34.5 23 ^3 

19 48.2 I 23 234 

20 1.5 23 :j - 
20 14.4 23 23.3 
20 27.1 13 ^9 
20 39.1 23 2 jJ 

20 51.0 23 2+2 
|2I -24 23 12 : 

21 134 13 15-: 
21 24.0 23 16.7 
21 39.2 23 1 



53.2 I 21 49-9 ■ '18 27.6 



1 ABLE V 111 , Stints Declination for 181 2 , being leap year. 



March. | April. | May. } June. ) July. 1 August. | September. 



October, I Novenber. 



14 55-9 



19 7.7 

10 21.2 
*9 34-7 

19 47*7 

20 o.^ 



2 34-3 



B 



'3 33*2 21 



20 


12.7 


20 


24.6 


20 


36.3 


20 


47-J 


20 


58.4 


21 


9.0 


21 


19.2 


21 


29.0 


21 


38.5 


21 


47-^ 


21 


56-3 



22 42.3 



22 52.0 

22 57.2 |22 22.4 

23 2.0 



2 * 32.3 

21 22.7 
21 12.6 



2-3 



20 51.5 



23 27.3 



23 27.6 20 29.0 
23 27.4 20 17.2 
23 26.9 20 5.1 

23 25.9 *9 52.7 
23 24.5 19 39.9 
23 22.7 19 26.8 
23 20.5 19 13.3 

23 17.9 18 59.6 
23 14.8 18 45.5 
23 II .4 18 31. 1 



18 16.4 



O 40-3 
o 16.9 
o 6.5 
o 29.9 

0 53-3 

1 16.7 

1 40.1 

2 3-5 
2 26.9 
2 50.3 



» 37-7 



0 45.1 

1 6.4 
I 27.6 

1 48.6 

2 9-4 
2 30.0 



14 10.0 



Digitized by ■oogle 





































































Practice. 




55^ SSS5 

31 111 



Time from Nood. 



























































December. I November. October. September 



Table X. Chancre of Sir/nV Z)erJ 



NAVIGATION 



Table XI. 'itu Ri 2 ht Ascensions end Declinations oj the F riu cipa l Jiied iion, 
adapted to the heprjnning rf the Year 1810. 



Complete Years. j S^,„. 



170 .5 



190 .7 



d' — 6 |j y rcgasi 
D /3 Ccti 

I .2 Alnicabah, pole star 

I .4 Mirach 

1 .7i Achernar 

2 io Almaach 

Menkar 



,52 Aldebaran 



2 .7 Capeil 

2 .7 Rigel 

2 .8 ^ Tauri 

2 .8 Bellatnx 

I -f. 4|2-f- i| 2 -f 8 ^ Orionis 
^ ^ c Orionis 

2 .7 ^ Orionis 

2 .6 « Colambx 

2 .^j Betelguese 

2 /3 Canis Majoris 



Canopus 

Sinus 

^ Canis Majoris 
Castor 
Procyon 
Pollux 
^ Navis 
y Navis 
Acubens 
/3 Navis 



Aipbard 
Regulus 
fi Navis 
Ursx Majoris 
Dubhe 
Leonis 

y Ui*sx Majoris 
« Crucis 
y Crucis 
^ Crucis 





Antai*cs 



Markab 
% Andromedx 



Right Ascen. 
in Time. 


0^ 


3' 


i7" 


0 


34 


2 


0 


54 


15 ' 


0 


J 9 


7 


I 


30 


38 


I 


52 


16 


1 


52 


20 


2 


J6 


0 


3 


10 


49 


4 


25 


I 


5 


2' 


40 


5 


5 


19 


5 


14 


^7 


5 


14 


57 


5 


22 


20 


5 


26 


35 


5 


31 


11 


5 


32 


45 


5 


44 


53 


6 


14 


22 


6 


19 


43 


6 


36 


46 


7 


0 


40 


7 


22 


27 


7 


29 


20 


7 


32 


48 


7 


56 


44 


8 


3 


41 


8 


48 


4 


9 


1 1 


6 


9 


18 


M 


9 


58 


14 


10 


37 


43 


10 


50 


17 


10 


51 


54 


11 


39 


21 


li 


47 


45 


12 


16 


9 


12 


20 


42 


12 


36 


44 



18 


30 


30 


19 


4 ^ 


3 = 


20 


34 


56 


21 


56 


li 


22 


47 


6 


22 


54 


34 


22 


55 


>7 


23 


58 


34 



Declloatloo. 






12 


45 


36 


13 


15 


1 I 


13 


16 


23 


13 


40 


4 


13 


5 ^ 


32 


14 


6 


59 




27 


16 


15 


26 


38 


15 


54 


26 


16 


•7 


45 






45 


47 


41 N 


+ 5 -» 


8 


25 


48 s 


— 4 .8 


28 


26 


10 N 


+ 4 -1 


6 


10 


iN 




0 


26 


S3 8 




I 


*9 


57 8 


— 3 J 


2 


3 


8 S 


— 2 j 


34 


10 


54 8 


— 2 j 


7 


21 


40 N 


+ H 


»7 


52 


16 S 


+ »4 


5 » 


35 


■44 s 


+ '-j 


*5 


27 


48 s 


+ 44 


26 


6 


0 s 


+ H 


32 


17 


33 N 


-62 


5 


42 


56 N 


-7-i 


28 


27 


28 N 


-75 


39 


28 


20 S 


+ 9 V 


46 


46 


39 8 


+10.1 


12 


35 


19 N 


-1J.4 


68 


56 


13 8 


+' 4 -* 


7 


50 


2J S 


+' 5 “ 


12 


53 


29 N 


-17 .1 


58 


41 


20 S 


+18.7 


57 


23 


53 N 


-19.1 


62 


46 


43 N 


-19-1 


>5 


37 


9 N 


—19 •« 


54 


44 


?N 


— 10 j| 


62 


2 


46 s 


+20 .d 


52 


2 


42 s 


+» 3 


58 


38 


55 8 


+' 9-1 


57 


10 


48 N 


-> 9 -i 


10 


9 


54 8 


+' 9 -i 


55 


54 


8 N 


-19 j] 


50 


^5 


58 N 


—18 4 


59 


26 


51 8 


+» 7 ->^ 


20 


10 


34 N 


-19 •* 


60 


3 - 


17 6 


+16 .r 


27 


21 


44 N 


— u -s 


10 


16 


29 s 


+19 -! 


25 


59 


49 8 


+ 8.^ 




>4 36 
12 42 
38, 3<5 
8 22 

44 36 

48 I 
30 48 
27 3 
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NAriGATiON of the Ancients. See Phoenicia and 
iwo, Trade. 

Inland NjriojTioifj the method of conveying com- 
. moditieg from one part of a country to another by 
means of riverSy lakes, canab, or arms of the sea. See 
Cakal. 

We have already, under Cakax., taken notice of a 
method proposed by Dr Anderson of raising and lower- 
ing vessels by means of mechanical powers, instead of 
dams and locks. We shall describe another mechani- 
cal contrivance proposed by Mr Leach for the same 
purpose. This machinery is compounded of an inclined 
plane and wheel in axis. The inclined plane is a pa- 
rallelogram whose length reaches from the end of one 
canal to the beginning of another, or to the sea or na- 
vigable river, to whi<^ the vessel is next to be convey- 
ed the breadth ought to be 22 ^ feet, It may he 
made of good oak or deal plank, and sufficiently strong 
to bear the weight to be laid upon it ^ and it must be 
Tery strongly supported by beams of oak or other 
wo^ It ought to be divided in the middle by a 
ledge or rib of I2 inches square, the side ribs being 
nine by 12 inches. The elevation most depend upon 
particular circumstances. Fig. i. shows the inclined 
I. 'part of the machine ^ AB being the wooden part just 
described, placed between the side of the hill W and 
the navigable river F. According to the dimensions 
already given, the two paths A and £ on which the 
▼easels move are exactly tea feet wide. G represents 
the canal, brought perhaps from the distance of several 
miles to the top of the precipice WW. At the, end 
of the canal, and quite across fsom R to R, must be 
built a very strong wall ; in which are two sluices 
with flood gates at K and L, to let out the water 
occasionally. Between the head of the plane AB, 
and the end of the canal G, is a horizontal platform 
divided into two parts, as is represented in the figure 
by the letters HI. . At the end of the canal are six 
rollers Mvand N, of use in carrying the boats and 
lighters in and out of the canal. Near the end of the 
f^anal, at S, and are two other sluices, with their 
BtKMl-gates, for letting out a quantity of fluid to drive 
the other part of the machine. O and P represent the 
two ends of the towing paths, one on each side of the 
canal. 

Fig. 2. shows the- vehicle by which the lighters are 
CMureved np and down the inclined plane, by the two 
paths A and B, fig. i. AA (fig. 2.) represents part 
of the inclined plane, R the vehicle in the position in 
which it rolls up and down the two paths. C is tiie 
body of the vehicle, which is made hollow^ to con- 
tain a quantity of water occasionally used as a coun- 
terbalance for its corresponding vehicle. DDD are 
tkree rollers between the bottom- of the vehicle and = 
the plane, for the purpose of rolling the boats up and 
down. HHH are six rollers ^ four by the horizontal 
part of the vehicle on which the boat £ is to rest in , 
its passage up and down the plane ; the other two rol- 
lers are in a moveable part, which k fisstened to the 
body of the vehicle with a pair of very strong hinges : 
and in the passage of die vehicle np and ^wn the 
plane, it turn? op between the bead of the boat and 
the plane, preventing the former from rubbing against 
tke^ plaoe. When the vehicle gets up to the top^ this 

3 



moveable part falls down on the platform marked HT, Ulaad Ka- 
becoming parallel with the horizontal part of the ve- vigtiop« ^ 
hide j after which it serves for a launch and passage » 
to place the boat upon the rollers MN (fig. 1.) at the 
end of the canal. This passage part of the vehicle, 
together with the three rollers at ffie end of the canal, 
is likewise of great use in towing a boat out of the 
canal, in order to place it on the liorizoatal part. At 
the bottom of the cavity of the vehicle is a large hole 
F, with a valve opening inwardly. Through this hole 
the water enters when the vehicle sinks into the naviga- 
ble river F, for the purpose of receiving a boat on the 
top or horizontal part of the vehicle, till it it quite 
full, and then will sink entirely under water, while the 
boat is towed in on the horizontal part. A small rope 
K is fastened to the valve, on purpose to lift it up and 
to keep it so, while the vehicle and boat are ascending 
up the plane out of the canal *, that so the water may 
discharge itself till as much as is necessary be got out, 
or till it becomes an equal balance for the correspond- 
ing vehicle and its contents, which are descending by 
the other path. Hence we see, that every machine 
must have two of these vehides furnished with rollers 
m already described, and so constructed that one may 
be as nearly as possible a counterbalance to the other. 

As it is necessary that the vehicles should he water tight, . 
the insides of them must be caulked 'Very tight ^ and 
they should be capacious enough to hold as much , 
water as will balance the largest boat with its corn* 
tents. Here it may be observed, that every vessel 
will be balanced by as many cubic feet of water as it 
displaces by being put into the water when loaded* ^ 

The quantity may -easily he known, by observing how 
fas the boat sinks in the water, and calculating the 
bulk of the part immersed. 

The machine which puts the vehides in motion, may 
either be constructed with an under-shot or breast-water 
wheel : or by an over-shot water wheel : or by two 
walking-wheels, for men to walk in as. in cranes, &c. 

Fig. 5^ shows a front view of the under-shot wateivFig* > . 
wheel movement ^ where A is the end of the axis or 
cylinder of the cog or spur wheel ^ the diameter of 
which axis is four fret, and its length not less than 
22 feet, as it must be extended quite across the canal 
from one side to the other, and placed on the top of 
very^strong supporters on each side of the canal, about 
seven feet above surface of the water, as the load- 
ed boat is*to pass backwards and forwards under the 
cylinder, and at a convenient distance from the wall 
RR (fig. 1.) ^ and placed between the two sluices S 
and T ; on the end of which cylinder is the cog- 
wlieel B (fig. 3.). The wheel B is supposed to 
20 feet of diameter, having on its edge 120 cogs > and 
underneath ihe cog-wheel is the breast-water one C, 

24 feet in diameter, from the tip of one aller-board 
to the tip of its opposite. On the end of the axis of 
the water-wheel 1) is a trundle two feet and a half 
in diameter, with 1 5 rounds and staves contained there- 
in. This must be placed between the two sluices S 
and T, to let the water out of the canal y which, fall- 
ing on the float-boards, will turn the wheel round 
from the right hand towards the left, when the sluice 
en the left hand of the wheel is opened ^ but the con- 
trary way when that of the right is opened.^The water 

falliogj 
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f uUnd Ma- falling upon the boards passes along with the wheel in 
rigation the circular cavity EGF, and is discharged at G, wliat- 
' ever way the wheel may turn. 

To the axis or cylinder of this machine, which must 
always be horizontal, are fixed a pair of strong ropes ; 
the ends of each pair fastened to the upper part of 
the cylinder ; it being necessary that they should act 
in ^ntrary directions. Each must extend the whole 
length of the plane, and their strength must be pro- 
portioned to the weight necessary to be sustained. The 
two vehicles already mentioned are fastened to the other 
ends of the ropes ^ so that one pair of the ropes are 
wound up by the cylinder turning one way, and the 
other by its taming the contrary way. Thus when 
one of the vehicles is at the upper part of the path A, 
ready to discharge its boat and cargo into the upper 
canal, the other boat will be at the foot of the path B, 
all under water in the lower canal, and ready for the 
reception of a boat to be towed in on the horizontal 
part of it ^ so that as one vehicle rolls up on one side of 
the plane, the other will roll down on the other side, 
and vice versa. 

Fig. 4. shows the movement by means of an over- 
ehot water-wheel. It consists of a water-wheel C, 
and two spur or cog-wheels A and B. The water- 
wheel is 18 feet in diameter, and has two rows of 
buckets placed contrariwise to one another, that it 
may turn round in contrary directions, according as 
the one or the other sluice, S, or T, is opened. On its 
axis F is a trundle of three feet diameter, having 18 
rounds or staves which fall into the cogs of the se- 
cond spur-wheel B, causing it to turn round in a di- 
rection contrary to that of the water-wheel. This 
second wheel is likewise 18 feet in diameter, with a 
trundle of three feet having 18 rounds or staves.-— 

The diameter of the upper spur-wheel A is also 18 
feet, but the diameter of its axis is six feet. On the 
edge of the wheel are 108 cogs. These fall in between 
the staves of the axis of the other spur-wheel \ and 
thus the third wheel turns round the same way with 
the water wheel C. The cylinder of this upper spur- 
wheel must be placed across the canal betwixt the two 
sluices, on very strong supporters, as explained in the 
former movement, and the two pair of ropes in the 
same roannen 

Tlte movement of the walking wheel is shown (fig. 

5.). A I and A2 are two wheels for men to walk in, 
each of them 24 feet in diameter. Bi and B2 are 
the axes or cylinders of the two wheels, of equal 
lengths \ viz. 1 1 feet each, and four in diameter.— 

At one end of each of the two cylinders Ci and C2, is 
a wheel of the same diameter with the cylinder. On 
the edges of these wheels are teeth of an equal num- 
ber in each wheel *, and as the teeth of the wheels mu- 
tually fall into each other, the revolutions of both 
must be performed in the sapie time. By this con- 
trivance also the cylinders will turn dillcrent ways 5 and 
the ropes on the two different cylinders will constantly 
one pair be wound up, and the other wound down, by 
the natural moving of the machine. DDD is the frame 
that supports the whole, which must be made very firm 
and secure. 

Let us now suppose, that there is a boat in the up- 
per canal to he brought down, but none to go up for 
S balance. In this case, as one of the vehicles must be 
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at the top to receive the boat, the other will U at tliebkdVt.| 
bottom to take in water. Let then any of the more- 
roents just described be set to work, and it is plain, 
that as the upper vehicle with its boat descends, the 
under vehicle will ascend with the water; the valve be- 
ing in the mean time lifted up till a sufficient qoantitj 
of water has flowed out, to make the one nearly a coqd- 
terbalance to the other ; so that the vessel may slide 
down gently and without any violence. 

If it happens that a boat is to go up while none is 
to come down, one of the vehicles being at the foot 
of the plane under water, and in readiness to have the 
boat towed upon its horizontal part, one of the skua-s 
at K or L is to be opened, and a quantity of water kt 
into the cistern of the upper vehicle sufficient to coun- 
terbalance the boat with the contents which is to as- 
cend. This being done, the machine is set to work, the 
valve of the under vehicle kept open till the water is all 
discharged ; and then the beat will roll op to the top of 
the plane. 

From this description of the canal and machinery 
for raising and lowering the vessels, the reader can he 
at no loss to understand the principles on which it 
depends. It would be superfluous to adduce examples, 
or follow our author through his calculations rdatire 
to particular cases. We shall only observe, that the 
difference of time in which vessels may be raised or 
lowered by the machinery just described, in comparison 
with what can be done in the common way by dams 
and locks, must give a very favourable idea of the new 
method. According to Mr Leaches compotations, a 
boat with its cargo weighing 10 Ions might be raised 
by the walking machine in 12 or 14 minutes, hy the 
under-shot wheel in 15 minutes, and by the over-shot 
wheel in 30 minutes ; and that through a space of 00 
less than 30 fathoms measured ou the inclined plane, or 
114 feet perpendicular. 

NAVIGATORS islands. See Opoun. 

NAULUM, in Roman antiquity, a piece of money 
put into the mouth of a person deceased, to enable him 
to pay Charon the ferryman for his passage. It was to 
be of the current coin of the reigning emperor ; so that 
from this money the time of the person’s death may be 
known. The sum for poor men was a farthing, bet 
the rich in general were very liberal to Charon, as 
appears from the number of coins often found in the 
neighbourhood of Rome on opening the graves of great 
men. , Charon was looked upon as a very morose and 
obstinate old fellow, who woul(^ not carry over any roan 
without bis fare : aud hence the proverbial use of that 
verse in Juvenal, 

Furor est post omnia perdere rum lam, 

A similar custom took place among the Greeks: The 
money put into the mouth of the deceased was by them 
called Afltniiui. 

NAUMACHIA, in antiquity,, a show or spectacle 
among the ancient Romans, representing a sea fight. 
These mock sea fights arc supposed to liave originated 
at the time of the first Punic war, when the Romans 
first instructed their men in the knowledge of naval 
affairs. Afterwards they were intended lo cuteitaia 
the populace, as well as to improve the seamen. They 
were often, like other shows, exhibited at the expeacc 
of individuals, to increase tbclr popularity. 
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Irt these spectacles they sometimes strove to excel wives, ami ruin their characters. When the Greeks NaupUui 
U each other in swiftness^ and sometimes enp^ged in a relumed from the Trojan war, Nauplius 'was pleased I 

loplhis. warlike manner. The naumachise of Cladlus indeed to see them distressed in a storm on the coasts of Eu- » 

was a most savage diversion. The combatants used bcea ; and to make their disaster still more universal, 
to destroy each other to amuse a tyrant and a cruel he lighted fires on such places as were surrounded with 
mob. As they passed before him, they nsed this me- the most dangerous rocks, that the fleet might be ship* 
lancholy greeting, “ Ave ImperatoVy morituri te salu- wrecked upon the coast. This had the desired ef- 
toat.” The emperor replied, Avete This fectj but Nauplius was so disappointed when he saw 

they understood asr an answer of kindness, and a grant Ulysses and Diomedes escape from the general distress, 
of their lives ^ but they soon discovered that it pro- that he threw himself into the sea. According to 
ceeded from wanton cruelty, and barbarous insensibi- some mytbologists there were two persons of this name : 
lity. In the time of tlio emperor Domitian, such a one a native of Argos, who went to Colchis with Ja- 
vast number of vessels engaged as would have nearly son. He was son of Neptune and Amymone. — ^Thc 
formed two regular fleets for a real fight, and the other was king of Euboea, and lived about the time of 
channel of water was equal in magnitude to a natural the Trojan war. He was, as some observe, son of Cly- 
river. The emperor Heliogabalus is reported to have tonas, one of the descendants of Nauplius the Argonaut, 
filled the channel where the vessels were to ride with The Argonaut was remarkable for bis knowledge of 
wine instead of water. Tritons and sea monsters were sea affairs and of astronomy. He built the town of 
frequently exhibited during the engagement. Suetonius Nauplia, and sold Auge daughter of Aleus to King 
and Dio Cassius inform us, that at one of these sea fights Teuthras, to screen her from her fatber^s resentment, 
of Domitian a violent shower fell 5 the emperor, how- NAUTORTUS, or Nauportum, in jincient Geo-- 
ever, continued till the end of the engagement, often grophy^ a town on a cognominal river, towards its 
ebaugiog his clothes, nor would he suffer any one to de- source, in Paiinonia Superior. The reason of the name, 
part^ and as the rain continued for several hours, many according to Pliny, is that the ship Argo, after coming 
were seized with distempers, and some even died. Suet, up the Danube, the Save, and the Launch, was thence 
cap. 4. Dio. lib. Ixvii. Naumachise were also places carried on men’s shoulders over the Alps into the A- 
fitted up for these shows, a sort of circi or amphitheatres, driatic. The river Nauportus rises in the Alps, near 
with seats and porticoes, &c. There were several of Longaticum, at the distance of six miles from the town 
them at Rome ^ three built by Augustus, one by Clau- Nauportum ^ which was a colony of the Taurisci, a 
dius, another by Domitian, and another by Nero : people on the confines of Noricum. Now Upper Lau^ 

which served for the reverse of his medals. Claudius bach in Carintliia, on the river Lanbach. £• Long, 
used the lake Fucinus as a naumachia. 14. 40. N. Lat. 46. 28. 

NAUMBURG, a town of Germany, in the circle, NAUSCOPY, the art of discovering the approacK 
of Upper Saxony, capital of the county of Saxe-Naum- of ships or the neighbourhood of land at a considerable 
burg, situated on the siver Sala, in £. Long. ii. 20. distance. This pretended art was discovered by M. 

N. Xat. 51. 12. Bottineau, empWed in the king and company’s service 

NAUPACTUS, or Naupactum, in Ancient Geo- in the island of France, from the year 1782 to 1784 j 
grapiiy^ a city of -^tolia, at the mouth of the Evenus. the account of it is as follows ; 

iTie word is derived from and wsyvv^, because it “ This knowledge is not derived either from the un- 
was there that the Heraqjidse built the first ship which dulation of the waves, or from the subtility of sight, or 
carried them to Peloponnesus. It first belonged to from any particular sensation \ but merely from obser- 
tbe Locri Ozol^, and afterwards fell into the hands vation of the hori^zony which discovers signs indicating 
of the Athenians, who gave it to the Messenians, who the proximity of ships or of land, 
had been driven from Peloponnesus by the Lacedse- On the approximation of a ship toward the land, 

monians. It became the property of the Lacedaemo- or towards another ship, there appears in the atmo- 
nians after the battle of JE^ospotomos, and it was re- sphere a meteor of a particular nature, visible to every 
stored to the Locri. Philip of Macedon aftenvards one without any painful attention. It is not by any 
took it, and gave it to the iEtolians^ from which cir- kind of accident that this meteor appears under these 
cumstance it has generally been called one of the chief circumstances ^ on the contrary, it is the necessary re- 
cities of their country. £. Long. 22. 20. N. Lat. suit of the approximation of one vessel towards another, 

39 * O. or towards the land. The existence of the meteor y and 

There was on the shore a temple of Neptune, and the knowledge of its different modifications, are what 
near it a cave filled with offerings, and dedicated to constitute the certainty and the precision of my infor- 
Venus, where widows resorted to request new husbands mation. 

of the goddess. Pausan. lib. x, p. 898. If I am asked, bow it is possible that the approach 

NAIJPLIA, in Ancient Geography^ a maritime city of a ship towards land should give birth to an^ meteor 
of Peloponnesus. It was the naval station of the Ar- whatsoever in the atmosphere, and what connexion there 
gives. The fountain Canathos was in its neighbourhood, can be between two objects at such a distance fi‘om each 
NAUPLIUS, in fabulous history, a son of Neptune other? T reply, that I am not obliged to give an ac- 
and Amymone, king of Euboea. He was the father of count of the nows and the wherefores : that it is suffi- 
the famous Palamedes, who was so unjustly sacrificed dent for me to have discovered the fact, without being , 
to the artifice and resentment of Ulysses by the Greeks obliged to account for its principle.” 
at the Trojan war. The death of Palamedes highly The writer concludes, by desiring to be called* on for 
enraged Nauplius } and to revenge the injustice of the experimental proofs, and by promising in future a com- 
Greclan princes, he ^endeavoured to debauch their plete treatise of Nauscopy, with maps, plates, &c. 

This 



Digitized by kjOOQie 







N A W [ 736 ] N A X 



NMictfpri conplete treatise, as far as tre know, liai got 

Nawsrth yet been published^ nor do we expect ever to see each 
, , a treatise on the subject as will satisfy the minds of 

^ tkose who are persuaded that every emt most have 
an adequate cause. The whole seems to be the work 
of fimcy. 

NAUSEA, or Sickkzss; a retebin^ or pit^eusitT 
amd endeavour to vomit, arising from something which 
irritates the stomaoh. 

NAUTILUS, a genus of animals belonging to the 
•order of vermes testacea. See Conchologt index, 

NAVY, the fleet or shipping of a prince or state. 
See Mariwe, 

The management of the Britssh^royal navy, under the 
lord hi^ admiral of Great Briudn, is intrust^ to prin- 
cipal officers and comroissioners of the navy, who hold 
tfaieir places by patent. The principal officers of the navy 
are four, via. the treasurer, 'Whose business it is to re- 
ceive money out of the exchequer, and to pay all the 
charges of the navy, by warrant from the principal 
officers: comptroller, who attends and oontnmls all 
payment of wages, is to know the <raCes of stores, to 
examine and a^it all aceoudts, &e. : surveyor, who 
is to know the states of all stores, and see wants sup- 
plied^ to estimate repaws, charge boatswains, 8tc. with 
what stores they receive, and at the end of each voyage 
to state and audit accounts : clerk of the acts, whose 
business it k to record all orders, contracts, bills, war- 
rant^, &o. 

T^e commissieners of the navy are five : The first 
executes that part df the comptroHer^s duty wbieh re- 
lates to the comptrolling the victiialkr^s accounts ^ the 
second, another part of the said comptroHer^s duty re- 
lating to the account of the storekeepers of the yard i 
the third has the direction of the navy at the port of 
•Pottsmouih \ the fourth has the same at Chatham^ and 
the fifth at nymeuth. There are also other commisrion- 
ers at large, the number more or less according to the 
exigencies of public affairs ^ and since the increase of 
the royal itavy, these have several clerks under them, 
with salaries allowed by the king. 

The victualling of the royal navy hath formerly 
been undertaken by contract^ but is now managed by 
commissioners, who hold their oflice on ToWer-hill, 
London. The navy office is where the whole business 
coaceming the navy is managed by the principal of- 
ficers and commissioners. 

The royal navy of Great Britain is noW hi a very 
'flourishing state, having been diligently kept up in late 
rei^s, as the natural strength of the kingdom. When 
it is complete, it is dhrid^ into three squadrons, di- 
tingnisfaed by the colours of the flags carried by the 
respective admirals belonging to the same, via. rrrf, 
white ^ and blue; the principal commander of which 
bears the title of admittd; and each has under him a 
vice admiral and a tear admiral, who are likewise flag 
officers. 

Naty Exercise, See Exercise, 

Navy Discipiine^ Or Regtdations, Sec MASirntt 
State, 

NAWORTH CASTLE, in Cumberland, 10 miles 
from Carlisle, near the Gelt. This castle is still entire 
and inhabited. It is a large pile, square, and built 
Tonnd a court. On the north it stands over the ri- 
ver Ithing, at a great height, the banks sbigged with 



wood. The whole boose k a very irregnlar bnflding*, ]|m 
the rooms oomeroue, accessible by 16 staircases, Cud 
most frequent and s^dea ascents and dssceaW, See.** I 
Tbe great ball has a gallery at one end, adoned 
four vast crests carv^ in wood, viz. a griflki aaddol- 
.pbin, with the scallops ^ an unicorn, and an ex with 
a coronet round his nock. In foont k a figure in wood 
of an armed man^ two others, perhaps vamak, io •boct 
jackets and caps. The top and upper end of tbe resin 
k painted in squares, re^esenting tbe Saxon kim and 
heroes. Thk castle was bnilt one of the Dacres 
about the reign of Henry HI. In tbe g^ea walls 
were stones writh Roman inscriptions, which the late 
earl of Carlisle gave to Sir Thon^ Robinson, and were 
by him removed to hk museum at Rooksby: On one of 
these stones k thk inscription,prikVami centum etmifiKf- 
ginta Britanontm ; whence hsappeais that tbe UonMuis, 
when in possession of Britain, sometimes indulged the 
national troops with the favour of garrisoning their own 
territories. 

NAXIA, or Naxos, a considerahle island of tbe 
Archipelago, 25 miles in length, and 88 in rireom- 
ferenee. The whole island k covered with oraogf, 
olive, lemon, cedar, citron, pomegranate, fig, ui 
mnlberry trees *, and (here are a great many spriap 
and brooks. Tlik island has nC barboiir; and fct 
they carry on a considerable trade in barley, wine, figi, 
cotton, silk, fl&x, cheese, salt, oxen, sh^p, Dsk^ 
and oil. T'^y burn only oil of raastkb, though ofife 
oil is exceedingly cheap. It is inhabited both by Greek? 
and Latins, who lire in great dread of tbe Torka *, 
for when the meanest of t^ir ships appear here, tker 
always wear red caps like galley-slaves, and tremble 
before the lowest officer^ but as soon as they axt 
gone, they pot on their caps of velvet. The life 
are so vain, that when they i*etum out of the ceoBtry 
they have 40 women in their train, half on fixX and 
half on asses, one of whom carries a napkin sf two, 
another a petticoaE, another a pair of stockings, and 
so on •y which is a very ridtonlotis sight to straagen. 
There are foot archbishops sees in this kland, a^ a 
great many villages •y but so thin of people, that the 
whole island does not contain above 8000 inhabitants. 
The highest mountain is Zm, which signifies ^the 
mountain of Jupiter.’’ There are but few antiqmcks, 
except some small remains of tbe temple of Bacchm. 
Some say they have mines of ^Id aaid silver ; how- 
ever, there is one of emery, which is so common hm 
and so cheap, that tbe English often brilast their ships 
therewith. 

NAXOS, or Naxia, a considerable town, and fxyi- 
tal of the isle of Naxos, over against tbe isle of Paros, 
with a castle and two archbishops sees, the one Greek 
and tbe other Latin. The greatest part of the in- 
habitants are Greeks. £. Long, 25. 51. N. Lat. 

37. 8. 

NAXUS, now Naxia, formerly Sfronggir, Lk, 
t)ionysiasy CaU^oKsy and Littk Skify, It was calkd 
Strongyky from a Greek word, signifying “nmoi’' 
though in reality it is rather square than round. Tk 
names of Dfo or Divine^ and Dkngsrasy were giwu 
it as being consecrated in a peculiar manner to the k- 
bulous Dionysos or Bacchus. Tbe appellate^ 
of CaHtpolisy Pliny and Solinus derive from the raetio- 
potis of tim island, formerly a most beautiful city. 
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^ wUcb is the import of the word CaUipolis. The 
lyW great fertility of the coontry rise to the name 
Little Sicily^ Naxua being moat fruitful of all 
Cyclades, aa A^thamenis infprma ue, and no 
lets fertile than Sicily itself. As for the name of 
^axui^ some assert ^at it was borrowed firom one 
Naxus, under whose conduct the Cariaos possessed them- 
selves of the island \ others preteiid it received its name 
from Naxos, the son of Endymion.^ Stephaaus, Suidas, 
sod Fhavorinus, derive the name of Nateos^ the 
Gieeb word luwit, signifying, to sacrifice/' and will 
lave it to have been so c^led from tbo many sacrifices 
offered here to Bacchus. With these Boebart agrees, 
ss to its betc^ called Naxos from the sacrifices per- 
formed here xa honour of Bacchus, but will have the 
word naxos to bo a corruption of the Phoenician nasca^ 
•r rnesa^ signifying “ a sacrifice, offering." Naxos 
is, aoemding to Pliny, 75, but reckoned by the pre- 
sent iBbabitants 100 miles, in compass. It has Paros 
to the west, Myconos and Delos to the north, and 
los to the south. This island is the most fruitful of 
the Archipelago, and was formerly famed for the ex- 
celleat wines it produced. Archilochus, as quoted 
by Atbenseus, compares them to the nectar of the 
; and Asclepiades, cited by Stephanns, assures 
os, that Bacchus took more delict in Naxos than 
io any other place whatsoever, having himself taught 
the inhabitants to cultivate their vines. The wine 
of Naxos maintains to this day its ancient reputation, 
being by some deemed the b^t of the Levant. Be- 
sides waie, this island abounds with all sorts of deli- 
cious fruits, the plains being covered with orange, 
olive, lemon, cedar, citron, pomegranate, mulberry, 
and fig trees. It was formerly famous for qnarries of 
that sort of marble which the Greeks called ophites^ 
horn its being green, and speckled with white spots 
like the skin of a serpent. The best emerald is found 
bene on the mountains near the western coast, whence 
the neighbouring cape is called by the XtaUtns capo 
smertglio, or the emerald nape. As to the inhahitants 
of Naxos, Dioderns relates that the island was first 
peopled by the Thracians. These were in a little 
time subdued by « body of Thessalians, who, having 
possessed the island for the spaee of noo years and 
upwards, were compelled to abandon it by a drought 
and famine. 

After the Trojan war, the Caritns settled heie, and 
called the island Naxos^ £ram their king, who was the 
SOB of PolemoB. He was succeeded by bis son Len- 
oippoa, and Leucippms by his sen Samrdius, in whose 
rei|pi Theseus, coming out of Crete, landed here with 
Ariadne, whom he was, in bis sleep, commanded by 
Bacchus to leave in this island. In process of time a 
colony of Cnidians aad Rbodtans settled here imder 
the conduct of Hippothous and Xuthus : and last of all 
the loniaos, who, in time, possessed the whole island $ 
whence the Naxians are, by Herodotus, called lomanSf 
aad ranged among the Athenian colonies. £• Long. 
26. 5. Lat. 36. 30. It is about 105 miles in cir- 
cuDxference, and ab^ 30 broad* 

ia Ancixnt Geography^ a town of Crete, fa- 
mous for its hones, called lapis Naxixs. Another of 
Sicily, built by the Cbalcidians ; situated on the south 
Side of Mount Taurus, destroyed by Dionysius the 
V01-. XIV. Part U. + 



tyrant : from its yuins Taiiromaiiuiin, built by Tunn^ V«ns 
Icon, either arose or was inomsad, (PhHareh). II 

NAYBES, the nobdity of the Malabar coast. We 
™y with truth affirm that they aua the eldest nobility ^ 
in the world ^ Cor tbe .most ancient writers mentum 
them, and quote tbe law that permits the Nayre la- 
dies to have many husbands \ every one being allowed 
four. Their bouses, which stand single, have as many 
doors as the lady has bnsbaeds. T^en one of them 
visits her, he walks round the house, striking with 
his sabre on bis buckler ; bo then opena his door, 
and leaves a doamsiie with his arms in a kind of 
porch, who serves to inform others that the lady is 
engaged* It k said, that one day in the week tbe 
four doors are all opened, and all her husbands visit 
her, and dine together with her. Each husband gives 
a sum of money, or portion, at the time of marriage ; 
and the wife only has the charge of tbe children. The 
Nay res, even tbe Saroorin, and the other princes, 
have no other heirs than tbe children of their sisters. 

This law was established, that the Nayres, having no 
family, mi^t be always ready to march against the 
enemy. Whan the nej^ws are of age to licar arms, 
they follow their uncles. The name of father is un- 
known to a Nayre child. He speaks oi the husbands 
of his mother and of his uncles, but never of bis 
father. 

NAZARETH, a little city in the tribe of Zebu- 
Inn, in Lower Galilee, to the west of Tabor, and to 
the east of Ptolemais. Eusebius says, it is 15 miles 
from Legion towards tbe east. This city is much ce- 
lebrated in the Scriptures, for having been *the tisnal 
place of the residence of Jesus Christ for the first 33 
years of his life, Luke ii. 51. It was there our Sa- 
viour became incarnate, where be lived in obedience 
to Joseph and Mary, and from whence he took the 
name of a Nazarean. After he bad begun to execute 
bis mission, be preached there sometimes in the syna- 
gogue, Id. iv. 16. But because his countrymen had 
no faith in him, and were offended at the meanness of 
bis origkiai, he did not many miracles there, Mmtth. xiii. 

54, 58. nor would he dwell therein ; so be fixed his ha- , 
bitation at Capernaum far tbe latter part of bis life, Id. 
jv. 13. Tbe city of Nazareth was situated upon an 
eminence ; and on one aide there was a precipice, from 
whence the Nazareans one day had a design of throw- 
ing down our Savionr, because be upbraided them with 
their incredulity, Luke iv. 29. 

St Epiphaakis says, that in hU time Nazaredi was 
only a ^lage, and that to the reign of Constantine it 
was inhabited by Jews alone, exclusive of all Christians* 
Adamnanus, a writer of the seventh age, says, that in 
his time there were two great eburdbes to be seen at 
Nazareth, one in the midst of the city, huHt upon two 
arches, in the place where our Saviour's house had 
stood. Under the two arches now mentioned, was a 
very fine fountain, which forntshed water to the whole 
city, and from whence water was drawn also by the 
help of a pulley for Che use of tbe church above. The 
second cborcb of Nazareth was built in a place where 
the house stood wherein the angel Gabriel revealed to 
the virgin Mary Che mystery of our Lord's incarnation j 
and we are assured that the church of tbe Incarnation, 
wbkh is supported by two arches, is still in being to 
5 A thh 
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NflzarAh, thif da j. Mr Mmondrell tails us, that there is a con- 
Naz arite. vent boilt 0¥CT what is said to be the place of annuncU 
" atieo 5 for the chamber where she received the angePs 
salntation was about 500 years ago removed from Na- 
zareth, and, according to the noman legends, trans- 
ported bv angels to Loretto, then a small village in 
the pope^s dominions, now become a bishop's see.— 
However, Calmet's opinion (which is certainly the 
true one) npon the different translations of this famous 
house of Loretto, is, that they were no other than so 
many different buildings made upon the model of tl^ 
chnrch of Nazareth, just as in several places sepolcbres 
have been built upon the model of that at Jerusalem. 
Mariti tells us, that in the eastern part of the city 
stands the church dedicated to the Blessed Virgin : the 
zeal of the Coenobites raised it from the ruins of that 
which had been destroyed by the Saracens. It is a 
very handsome building, and consists of three naves \ 
in the middle of which is the principal altar ^ to which 
there is an ascent by two magnificent stairs, much ad- 
mired for their iron ballustrades, the work of an inge- 
nious monk of the convent. The descent to the grot- 
to or annunciation chapel below is by steps of beauti- 
ful marble, cut with great taste. Two beautiful co- 
lumns of oriental granite strike the eye of the observer 
in the entrance. They appear to have been construct- 
ed both to support and ornament the grotto. The al- 
tar of this subterranean chapel is extremely elegant ; 
and the different kinds of marble with which it is or- 
namented, receive an additional lustre from the com- 
bined light of several silver lamps presented by Chri- 
stian princes. On solemn festivals, the walls and the 
pilasters are ornamented with various pieces of tapes- 
try, representing the mysteries of the virgin j a su- 
perb present from the House of Austria. In the 
western part of the city stands a Christian church, 
built, as it is said, on the site of the ancient synagogue 
where Jesus showed the Jews the accomplishment of 
the prophecies in his person. This place served a long 
time as a shelter for flocks, but at present it is in good 
repair. In the neighbourhood may be seen a fountain 
of excellent water, which is, however, esteemed by the 
people on another account. They conjecture that it 
was contiguous to the habitation of the virgin, and 
that it was used by her. At some distance is a large 
stone of a round form, called Christas Table* It is 
pretended that he came hither more than once with his 
disciples to eat. The inhabitants of Nazareth pay it a 
kind of worship, burning perfumes and incense around 
it. It is situated In 35° E. Long, and in 32° N. Lat. 5 
and formerly held the third rank under the patriarch of 
Jerusalem. At present it is part of the domains of the 
oliicf of Acre. The ancient city, after the ravages of 
fanaticism, was reduced to a miserable hamlet, con- 
taining only a few Arab huts. — Under the protection 
of Daher Omar, however, it recovered very consider- 
ably, and is now of far more importance. 

NAZARITE, or Nazarean, or NazartneSy a 
term which may signify, I. One tlmt is of Nazareth, 
or any native of this city. 2. It was given to Jesus 
Christ and his dbciples, and is commonly taken in a 
sense of derision and contempt in such authors as have 
written against Christianity. 3. It has been taken for a 
sect of heretics called Nazareans. 4. For a Nazarite, a 
mao that has laid himself under the obligation of a vow 



to observe the rules of Nazaritesbip, whether it be fia Xsw 
his whole life, as Samson and John the Baptist, or only 
for a time, as those mentioned in Numbers vi. 18, 19, 

20. Amos ii. 11, 12. Lastly, The name Nazarite, in 
some passages of Scripture, denotes a man of particular 
distinction and great dignity in the court of some prince. 

Bat we most speak of the^ several sorts of Nazarites 
something more distinctly. 

The name 6f Nazarene belongs to Jesus Christ, not 
only because of his having lived the greatest part of hit 
life at Nazareth, and because this city has always been 
considered as his coontry, but also becaose the pro- 
phets had foretold that be should be called a Nazarene, 
Matth. ii. 23. And he came and dwelt in a dty 
“ called Nazareth, that it might be fulfilled which was 
** spoken hy^he prophets, He shall be called a Naza- 
“ rene.” We find no particular place in the prophets 
in which it is said that the Messii^ should be called a 
Nazarene y and St Matthew only quotes the prophets 
in general. Perhaps be would insinuate, that the con- 
secration of the Nazarites, and the great ptuity of 
which they made profession, was a type and a sort of 
prophecy of those of our Saviour, or else that the 
name Tp Nazir or Nazarite given to the patriarch 
Joseph, Gen. xlix. 26. Deut. xxxiii. 16. was a pro- 
phecy which was to be fulfilled in the person of Jesus 
Christ, of whom Joseph was a figure. Lastly, St 
Jerome was of opinion, that St Matthew here alludes 
to that passage of Isaiah xi. 1. and Ix. 2f. ** And 

there shall come forth a rod out of the stem of Jesse, 

“ and a branch (in Hebrew Nezer^ shall grow out of 

bis roots." This branch or NezcTy and this rod, are 
certainly intended to denote Jesus Christ, by the general 
consent of all the fathers and interpreters. 

When the word Nazarean is put for the heretics 
known by this name, it denotes Christians converted 
from Judaism, whose chief error consisted in defend- 
ing the necessity or expediency of the woiIls of the 
law, and who obstinately adhered to the practice of 
the Jewish ceremonies. The name of Nazarenes at 
first had nothing odious in it, and it was often given 
to the first Christians. The fathers fi^oen^ men- 
tion the gospel of the Nazarenes, which dirors no- 
thing from that of St Matthew, which was either in 
Hebrew or Syriac, for the use of the first converts, bat 
was afterwards corrupted by the Ebionites. TVse 
Nazareans preserved this first gospel in its primidve 
purity. Some of them were still in being in the tine 
of St Jerome, who does not reproach them with aay 
error. They were very zealous observers of the Jaw 
of Moses, but held the traditions of the Pharisees in 
very great contempt. 

Nazarite, when put to signify those under the ta- 
clent law who made a vow of observing a more than 
ordinary degree of purity (Numb. ubi. cf>.), denotes a 
man or woman who engage themselves by a vow to 
abstain from wine and all intoxicating liquors, to let 
their hair grow without cutting or shaving, not to enter 
into any house that was polluted by Imving a dead 
corpse in it, nor to be present at any funeral. And if 
by chance any one should have died in their prenenoe, 
they began again the whole ceremony of their conse- 
cration and Nazaritesliip. This ceremony general!? 
lasted eight days, sometimes a month, and sometimes 
their whole lives. VMien the time of their Nazarite- 
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irite. ship Wiis accomplished, the priest brought the person 
to the door of the temple, who there olTered to the 
Lord a he lamb for a barnt-ofTering, a she lamb for an 
expiatory sacrifice, and a ram for a peace-offeriog. 
They offered likewise loaves and cakes, with wine ne- 
cessa]7 for the libations. After all this was sacrificed 
and offered to the Lord, the priest or some other shaved 
the head of the Nazarite at the door of the tabernacle, 
and burnt his hair, throwing it upon the fire of the al- 
tar, Then the priest put into the hand of the Naza- 
rite the shoulder of the ram roasted, with a loaf and a 
cake, which the Nazarite returning into the hands of 
the priest, he offered them to the Lord, lifting them up 
in the presence of the Nazarite. And from this time 
he might again drink wine, his Nazaiiteship being now 
accomplished. 

As to those that were perpetual Nazarltes, as were 
Samson and John the Baptist, it appears that they were 
consecrated to their Nazariteship by their parents, and 
continued all their lives in this state without drinking 
wine or cutting their hair. 

Those that made a vow of Nazariteship out of Pa- 
lestine, and could not come to the temple when their 
vow was expired, contented themselves with observing 
the abstinence required by the law, and after that cut- 
ting their hair in the place where they were : as to th^ 
offerings and sacrifices prescribed by Moses, which 
were to be offered at the temple by themselves, or by 
others for them, they deferred this till they could have 
a convenient opportunity. Hence it was, that St Paul 
being at G>rintb, and having made the vow of a Naza- 
rite, he had his hair cut off at Cenchrea, and put off 
folfilling the rest of his vow till he should arrive at Je- 
rusalem, Acts xviii. i8. When a person found that be 
was not in a condition to make a vow of Nazariteship, 
or had not leisure to perform the ceremonies belonging 
to it, he contented himself W contributing to the ex- 
pence of the sacrifice and offerings of those that had 
made and fulfilled this vow ^ and by this means he be- 
came a partaker in the merit of such Nazariteship. 
When St Paukcame to Jemsalera, in the year of Christ 
58, the apostle St James the Less, with the other bre- 
thren, said to him. Acts xxi. 23, 24. that to quiet the 
minds of the converted Jews, who had been informed 
that be everywhere preached up the entire abolition of 
the law of Moses, he ought to join himself to four of 
the faithful who had a vow of Nazariteship upon them, 
and contribute to the charge of the ceremony at the 
shaving of their beads ; by which the new converts 
would perceive that be continued to keep the law, and 
that what they had heard of him was not true. 

The Hebrew word Naatfr, or Nazarite, which is made 
use of to express a man exalted to great dignity, as it is 
said of the patriarch Joseph, Gen. xlix. 26. and Dent, 
xxxiii. 16. “ that he was separated from his brethren,” 
as it is in onr translation ^ or as the Vulgate and others 
understand the Hebrew, that he was a Nazarite 
among his brethren,” is variously understood. Some 
think that the Hebrew word *r'p, NoziV, in these pla- 
ces, signifies one who is crowned, chosen, separated, or 
distinguished : the word T'p, Nu%tr^ signifies a crown. 
The Septuagint translate this word a chief, or him that 
is honoured. Calmet thinks that this was a term of 
dignity in the courts of eastern princes, and that at this 
day in the court of Persia the word Nazii' signifies the 



superintendant general of the king^s household, the NazfiHte 
chief officer of the crown, the high steward of his fa- || 
mlly, treasures, and revenues •, and that in this sense ^capolii. ^ 
Joseph was the Nazir of the court of Pharoh. Le ^ 

Clerc translates the Na%ir^ a prince, and calls Joseph 

the prince of bis brethren,” in the two places already 
quoted. Mr Pool declares in favour of this last trans- 
lation. See Joseph. CJiardin. Chrysost, St Jeromcy Sfc. 

NAZIANZEN. See Gregory Na%ian%en. 

NAZIM, the lord lieutenant, viceroy, or governor 
of a province in Hindostan \ the same as Subahdar, or 
Nabob. 

NEALED, among seamen, is used when the 
sounding is deep water close to the shore ^ as also when 
the shore is sandy, clayey, oozy, or foul and rocky 
ground. 

NEALING, or rather AxyEALiNG, a term used 
for the preparing of several matters, by heating or 
baking them in the oven, or the like. 

Nealing g/asSf is the baking of glass, to dry, 
harden, and give it the due consistence, after it \\isls been 
blown, and tobioned into the proper works.— -This is 
usually performed in a kind of a tower called the leer^ 
built over the melting furnace. See Glass. 

Nealing of glass is also used for the art of staining 
glass with metalline colours. One fine use of silver 
(says Mr Boyle) was only discovered sinpe the art of 
annealing upon glass came to be practised. For pre- 
pared silver, or even the crude metal, being burnt on 
a glass plate, will tinge it of a fine yellow or golden 
colour. And there are several mineral earths, and 
other coarse matters, of use in this art, which by means 
of fire impart transparent colours to glass, and some- 
times very different ones from those of the bodies them- 
selves. 

Nealing of steely is the heating it in the fire to a 
blood-red heat, and then taking it out, and letting it 
cool gently of itself. This is done to pake it softer, 
in order to engrave and punch upon it. See Temper- 
ing and Engraving. 

Nealing is also used for the art or act of burning 
or baking earthen or other ware in an oven. The 
miners at Mendip, when they meet with a rock they 
cannot cut through, anneal it by laying on wood and 
coal, and contriving the fire so that they quit the mine 
before the operation begins, it being dangerous to en- 
ter it again before it be quite cleared of the smoke. 

Nealing of tile is used in ancient statutes for the 
burning of tile. The word is formed of the Saxon 
oneBlan^ accendere^ to light, bum. 

NEAP or Neep tides, are those tides which hap- 
pen when the moon is in the middle of the second and 
fourth quarters. The neap tides are low tides, in re- 
spect of their opposites the spring tides. As the 
highest of the spring tides is three days after the full 
or change, so the lowest of the neap is four days before 
the full or change. On which occasion the seamen say 
that it is deep neap. 

NEAPED. When a ship wants water, so that sh^ 
cannot get out of the harbour, off the ground, or out of 
the dock, the seamen say she is neaped^ or beneaped. 

NEAPOLIS, in Ancient Gcogt aphy^ a city of the 
Higher Egypt, in the Nomos Panopolitanus, betweeir 
Tbebae to the south, and Panopolis to the north, on 
the east side of the Nile \ otherwise called Caane. A 
5 A 2 second 
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NcapoUt seeond Nea|M>1is of Babylonia, altuafed near the £11- 
II phrates on the south side.~A third of Campania, an 
Kcecwity. i^ncient town and a colony from Cumae. (See Velleius, 

’ Pli*iy» Strabo) ^ accounted a Greek city, and a great 
stickier for Greek Usages, (See Livy, Tacitus). Its 
hot baths were in nothing inferior to those of Baiae, ac- 
cording to Strabo at two miles distance from it stands 
the monument of Virgil, held in religious veneration 
by learned posterity. The Youn^r Pliny relates, that 
VirgiPs birth day was more religiously observed by Si- 
lius Italicus than his own, especially at Naples, where 
he resorted to his tomb as to a temple. The city is 
washed by the river Sebethus. Virgil feigns the nymph 
Sebetbis to preside over the stream. Now ca- 

pital of the kingdom of that name. See Naples.— 
A fomlb, Neapolis of Caria, near the Meander, 
(Ptolemy).— A hfrh, an inland town of Cyrenaica, 
situated between Ptoleniais and Arsinoe, (Ptolemy) ^ 
and to be distinguished from the Csenopolis, or Nea* 
polls, on the east border of the same province, (id.) 
A sistth of Ionia, (Strabo ) ) which belonged first to 
the Ephesians, but afterwards to the Samians, who. 
exchanged Marathesium, a more distant city, for a 
nearer.— A seventh, Neapolis of Macedonia Adjecta, 
situated at the distance of 1 2 miles to the east of Phi- 
lippi, (Antonine). — An eighth, Neapolis of Fisidia, 
on the borders of Galatia, situated between Amblada 
and Fappa, (Ptolemy). — A ninth of Samaria, the 
Onclent Sichem^ which see ; so called upon its restora- 
tion by the Homans, (Coin, Pliny, Josephus)^— A 
tenth of Sardinia, situated on the south-west side of 
the island, 30 miles to the north of Metalla *, now 
called Neopo/i.— An eleventh, of the Hegio Syrtica, 
called also Leptis.^^A twelfrh, of Zeugitana on the 
Mediterranean, to the east of Clypea, ai^ south of the 
Promontorium Mercurii. 

NEAT or Nst IFeight^ the weight of a commo- 
dity alone, clear of the cask, bag, case, or even filth. 
See Net. 

NEBEL, or Nablum, a musical instrument among 
the Jews. See Nablum. 

NEB 10 , or Nebbio, a ruined city, on the north 
side of the island of Corsica, with a bisbop^s see, whose 
bishop resides at San Fiorenxo, frtim which it is a mite 
distant. 

NEBO, in Ancient Geography^ a very high moun- 
tain, a part of the mountains of Abarim, and their 
highest top, whither Moses was ordered to ascend to 
take a view of the land of Canaan, and there die. Si- 
tuated in the land of Moab over against Jericho : with 
a cognominal town at its foot (Isaiah) belonging to the 
Heul^nites, which afterwards returned to the Moab- 
ites \ in Jerome’s time desolate ^ eight miles to the 
south of Heshbon. 

Nf.bo, or Nabo, See NaBo. 
NEBUCHADNEZZAR. See NabuchaDnez- 

ZAR. 

NEBULY, or Nebulee, in Heraldry ^ is when a 
coat is charged with several little figures, in form of 
Words running within one another, or when the outline 
of a hordure, ordinary, &c. is indented or waved. 

NECESSITY, whatever is done by a cause or 
^^wer that is irresistible \ in which sense it is opposed 
to freedom. Man is a necessary agent, if all his actions 
be so determined by the causes preceding each action, 



that not one past action could possibly not have cone Kccvdl 
to pass, or have been otherwise than ft bath beenj 
one future action can possibly not come to pass, or be 
otherwise than it shall be. But he is a free agent, 
if be be able, at any time, nnder the circumstances and 
causes he then is, to do different things ^ or, in other 
words, if he be not unavoidably determined in evny 
point of time, by the circumstances he is in, and the 
causes be is under, to do that one thing be does, and 
not possibly to do any other thing. Tv faetber man is 
a necessary or a free agent, is a question which has 
been debated with much ingenoi^ by writers of the 
first eminence, from Hobbes and Clarke, to FriesUey 
and Gregory. See Metaphysics, Part IIL chap. v. 
and Predestination. 

Necessity, in Mythology^ a power superior to all 
other powers, and equally irresistible by gods and by 
men. Herodotus, as he is quoted by Cudworth, men- 
tions an oracle which declared that God hiiDBelf 
could not shun his destined fate.” Aod among the 
fragments of Philemon collected by Le Clerc, is the 
following sentence : 

AsvXai PaetXutf le^f, «/ gmeikuq Inst, • Hh «i«yaaf. 

** We are subject to kings, kings to the gods, and Gad ' 
to Necessity.” Hence it is, that, in the Uiad, we had 
Jove himself, the sire of gods men, regretting that 
be was restrained by Ni^eMfry- from .reacning hu£i- 
vourite son frrpm the sword of Patroclns* . Nay 4 o such 
a height was this impiety carried in the earliest ages af 
Gieece, that we find Hesiod and Homer tenchiiig that 
the gods themselves were generated by Necemty^ af | 
Niglit and Cbpos. 

This power, though always represented as hliiid and 
unintelligent, was however worsbipped as a godd ess , 
bearing in I*er hand large iron nails, wedges, anchais, 
and melted lead *, as emblems of the inflexible severky* Am 
of her nature. “ In the city of Corinth she had 
temple, in which the goddess Violence likewise res ide d ,^ 
and into which no person was ever permitted to catar 
but the priest who officiated in oocris f ^ 

Learned men have exeroMd their ingenuity in vaiaiiDna 
attempts to trace this portentous notion to its origin. 
Some, who wished to interpret it in a ptoua aense, have 
supposed • that the gods who are subject U> Necesa^ 
were only those who were the ministers of the sopreaK 
nunten ; and that by necessity itself was meant netbing 
more than divine providence. But this is not conrisl- 
ent with Hesiod and Homer’s Generation of the Gods, 
or with the epithets sava necessitas^ dura necessitms^ 
by which this power was perpetually dHtingnisheA 
Others, and among them Mosheim, have ^opposed that 
this monstrous fable was invented by the Pagan p ri eW i , 
and diligently inculcated upon the minds of the people, 
in order to excuse the villanies of the objects of their 
worship. For, says he, who could be indignant at Ju- 
piter’s numberless adulteries, after it was known that 
iu all his actions he was the servant of blind necesaky: 

In the thefts of Mercury^ the whoredoms of Femms^ and 
the frequent squabbles of the other gods, there ooold he 
no moral turpitude, if they were under the infloeoce of t ^ 
a superior power. 

Nt/mina cum videos duris obnoxia Jidhj Si Ei 

Invidia possis exonerare deos 1 , 
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tnity. This Acconot of the matter is at least as plausible as 
Y— ^ any other which is usually given ^ but the real case 
undoubtedly was, that when men did not like to re- 
tain God in their knowledge, God gave them over to 
a reprobate mind to do those things which are not con- 
venient \ when their foolish heart was darkened, and 
professing themselves to be wise, they became fools/* 
See Parc£. 

Necessity, in Zato, as it implies a defect of will, 
excuses from the guilt of crimes. See Crime. 

Compulsion and inevitable necessity are a constraint 
upon the will, whereby a man is urged to do that which 
bis judgment disapproves \ and which, it is to be pre-^ 
sunoi^, his will (if left to itself) would reject. As 
ponishinents are therefore only inflicted for the abuse 
of that free will which God has given to man, it is 
highly just and equitable that a man should be excused 
for those acts which are done through unavoidable 
force and compulsion. 

I. Of this nature, in the first place, is the obliga- 
tion of civil subjection^ whereby the inferior is con- 
strained by the superior to act contrary to what his 
own reason and inclination would suggest : as when 
a legislator establishes iniquity by a law, and cpro- 
nemds the subject to do an act contrary to religion or 
sound morality. Hqw fsr this excuse will be admitted 
in foro conscietftiee^ or whether the. inferior in this case 
is not bound to obey the divine rather than the hu- 
man law, it^ is not our business to decide ^ though 
among the casuists, it is believed the question will 
hardly bear- a doubt. But, however that may be, 
obedience to the laws in being is undoubtedly a sufli- 
cient extenuation of civil guilt before the municipal 
tribunal. The sheriff who burnt Latimer and Ridley, 
in the bigotted days of Queen Mary, was not liable to 
punishment from Elizabeth for executing so horrid an 
office j being justified by the. commands of that ma- 
gistracy which endeavoured to restore Superstition^ un- 
der the holy auspices of its merciless sister, Persecu- 
tion. 

As i(y persons in private relations, the principal 
case where constraint of a superior is allowed as an 
excuse for criminal misconduct, is with regard to the 
matrimonial subjection of the wife to Jber husband: 
for neither a son nor a servant are excused from thecom^^ 
mission of any crime, whether capital or otherwise, by 
the command or coercion of the parent or master ; 
though in some cases the command or authority of 
the husband, either express or implied, will .privilege 
the wife from punishment, even from capital offetiees. 
And therefore, if a womao commit theft, burglary, or 
other civil offences against the law of society, by the 
coercion of . her husband, or even in his. company, 
which the law construes a coercion, she is not guilty 
of any crime ^ being considered as acting by compul- 
sion, and not of. her own will. This doctrine is at 
least 1000 years old in this kingdom, being to be 
found among the laws of King Ina the West Saxon. 
And it appears, that among tnm northern nations o& ^ 
the continent, thfe privilege extended to any woman 
transgressing in concert with a ipan, and to any servant 
that, committed a joint offence with a freeman : the 
male or freeman only was punished, the female or slave 
dismissed j procul dubio quod altervm libertaSj alterum 
nscessitiss impelkf^* But (besides that, in our law, 

3 



which is a stranger to slavery, no impunity is given to Neccisity. 
servants, who are as much free agents as their masters) ^ 
even with regard to wives, this rule admits of an ex- 
ception in crimes that are mala in se^ and prohibited 
by the law of nature ; as murder, and the like : not 
only becaose these are of a deeper dye, but also, since 
in a state of nature no one is in subjection to another, , 
it would be unreasonable to screen an offender from • 
the punishment due to natural crimes, by the refine- 
ments and subordinations of civil society. In treason 
also (the highest crime which a member of society 
can, as sneh, be guilty of), no plea in coverture shall 
excuse the wife; no presumption of the busband*s 
coercion shall extenuate her guilt ; as well because of 
the odiousness and dangerous consequence of the crime 
itself, as because the husband, having broken through 
the most sacred tie of social community by rebellion a- 
gainst the state, has no right to that obedience from a 
wife, which be himself as a subject has forgotten to pay. 

In inferior misdemeanours also, we may remark another 
ejceeption, that a wife may bo indicteid and set in the 
pillory with her husband, fbr keeping a brothel : . for 
this is an offence touching the domestic economy or go- 
vernment of the house, in which the wife has a princi- 
pal share ; and is also such an offence as the law pre- 
sumes to be generally conducted by the intrigues of the 
female sex. And in all cases where the wife offends 
alone, without the company or coercion of her husband, 
she is responsible fer her offence as much as any femme- 
sole. • 

2. Another species of txnnpulaion or necessity is what 
our law calls duress per minas; or threats and menaces, 
which induce a fear of death or other bodily harm, and 
which take away for that reason the guilt of many 
crimes and misdemeanours, at least before the human 
tribunal. But then that fear which compels a man to 
do an unwarrantable action ought to be just and well 
grounded ; such, qui cadere possit in virum constant 
temj non timidum et metkulosnm^^ as Bractoo expresses . 
it in the words of the eivil law.. Therefore in time 
of war or rebellion, a man may be justified in doing 
• many treasonable acts by compulsion of the enemy or 
rebels, which would admiit of no-excuse in the time of 
peace. This, however, seems only, or at least principal- 
ly, to bold as to positive crimes, se created by the laws 
of-^iety, and which therefore society may excuse ; but 
not as to natural offences, so declared by the law of 
God, wherein human magistrates are only the execu- 
tioners of divine punishment. And therefere though a 
man be violently assaulted, and hath no other possible 
means of escaping death but by killing an innocent per- 
son,, this fear and force shall not acquit him of murder; . 
for he ought rather to* die himself than escape by the 
murder of an innocent. But in snoh a case be is per- 
mitted to kill the assailant ; fer there the law of nature, 
and self-defence its primary canon, have made him bis : 
own protector. - 

3. There is a third species of necessity, which may 
be distinguished from the actual compulsion of exter- 
nal force or fear ; being the result of reason and reflec- 
tion, which act upon and constrain a nian*s will, and 
oblige him to do an action which without such obli- ^ 
gation would be criminal. And that is, when a man 
has bis dioice of two evils set before him, and being 
under a peceaslty of choosing onC) he chooses the least 

pernicious 
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Necessity, penucloos of tbc two. Here ike will caooot be toid 
^ "■’» ■' imrly to exert itself, being rather passive than active ; 

or, if active, it is rather io rejecting the greater evil 
than in choosing the less. Of this sort is that neces- 
sity, where a man by the commandment of the law is 
bound to arrest another for any capital offence, or to 
disperse a riot, and resistance is made to his anthority: 
it is here jostifiable, and even necessary, to beat, to 
wound, or peihaps to kill the offenders, rather than 
permit the murderer to escape, or the riot to conti- 
nue. For the preservation of the peace of the king- 
dom, and the apprehending of notorious malefactors, 
are of the ntmost consequence to the public ^ and 
therefore excuse the felony, which the killing would 
otherwise amount to. 

4. There is yet another case of necessity, which has 
occasioned great speculation among the writers upon 
general law ^ viz. whether a man in extreme want of 
food or clothing may justify stealing either, to relieve 
his present necessities. And this both Grotius and 
Pnfiendorff^ together with many other of the foreign 
jurists, hold in the affirmative ^ maintaining by many 
ingenious, humane, and plausible reasons, that in such 
cases the community of goods, by a kind of tacit con- 
cession of society, is revived. And some even of our 
lawyers have held the same *, though k seems to be an 
unwarranted doctrine, borrowed from the notions of 
some civilians ^ at least it is now antiquated, the law of 
England admitting no such excuse at present. And 
this its doctrine is agreeable not only to the sentiments 
of many of the wisest ancients, particularly Cicero, 
who bol^, That suum cuique incommodum ferendum esi^ 
potm$ auam de alterius commodis detrakendum ; but also 
to the Jewish law, as ceitified by King Solomon bim- 
<self : If a thief steal to satisfy his soul when be is 

hungry, he shall restore sevenfold, and shall give all 
the substance of his bouse which was the ordinary 
punishment for theft in that kingdom. And this is 
founded upon the highest reason : for men^s properties 
would bo under a strange insecurity, if liable io he in- 
vaded according to the wants of others ^ of which 
wants BO man can possibly be an adequate judge but 
the party himself who pleads them. In England 
especially, there would be a peculiar impropriety in 
admitting so dubious an abuse : for by the laws such 
sufficient provision is made for the poor by the power of 
the civil magistrate, that it is impossible that the most 
needy stranger should ever be reduced to the necessity 
of thieving to support nature. The case of a stranger 
is, by the way, the strongest instance pot to Baron 
Puffendorff, and whereon be builds his principal ar- 
guments : which, however they may hold upon the 
continent, where the parsimonious industry . of the 
natives orders every one to work or starve, yet roust 
lose all their weight and efficacy in England, where 
charity is reduced to a system, and interwoven in our 
very constitution. Therefore our laws ought by no 
means to be taxed with bein^ unmerciful, for denying 
this privilege to the necessitous ^ especially when we 
consider, that the king, on the representation of his 
ministers of justice, hath a power to soften the law, 
and to extend mercy in cases of peculiar hardship. An 
advantage which is wanting in many states, parti- 
cularly those which are democratical ; and these have 
in its stead introduced and adopted, in the body of 
, I 



the law itself, a mnltitude of circumstances teadlsg to 
alleviate its rigour. But the founders of om csostitt- g 
tion thought it better to vest in the crown the power of 
pardoning particular objects of compassion, than to " ^ 
countenance and establish th^ by one geoeral ondistm- 
gnishiog law. 

NECHO, king of Egypt, began his reign 690 B. C. 
and was killed eight years after by Sabacon king of 
Elfciopia. Pbammiticus his soo s u cce ed ed him, and 
was the father, as Herodotus informs ns, of Necho IL 
who reigned in the 616 B. C. This Necho U. is ce- 
lebrated in history for attempting, though in vaio, to 
cut a canal from the Nile to the Arabian gulf He 
carried bis arms as far as the Euphrates, and cob- 
^oered the city of Carcberoisb. This prince is not only 
known in Scripture under the name of Nerbo, but also 
in profane history. He no soooer succeeded to the 
crown than be raised great land armies, and fitted ooi 
vast fleets, as well upon the Mediterranean as opou the 
Red sea : be gave battle to the Syrians near the city 
of Migdol ; routed them, and made himself master 
of the city of Cadytis. The learned, however, are ost 
agreed about this cky Cadytis. Some will have it to 
be Cades in Arabia Petrsea, others Jentsaleni*, and 
others say it is the city of Cedes, or Kedesh, in Galike, 
in the tribe of l^apbtali. 

The Scriptures aquaint ns with the whole expedi- 
tion of Necho in all its particulars, 2 Kings xxiii. 2^ 
&c. and 2 Chr. xxxv. 20, 21, &c. In the year of tbe 
world 3394, this prince having drawn out his army 
into the field to make war with the Assyrians or Ba- 
bylonians, and to take the city of Carchemish, other- 
wise called Cirousiumy upon the Euphrates, Josiah king 
of Judah, who was a tributitry to the king of Babylon, 
marched to oppose his passage. Necho, who h^ no 
designs against him, sent to tell him, ** W hat have 1 to 
do with you, king of Judah ? It is not against you that 
1 am come forth, but against another people, against 
whom tbe Lord has commanded me to make war. 
Leave off therefore to set yourself against me, for fear 
the Lord should punish you for your resistance.^ But 
Josiah would not hearken to the remonstrances of Ne- 
clio, but gave him battle at Megiddo, where be receiv- 
ed the wound of which he died. The people of Je- 
rusalem set up Jehoahaz for king of Judah, and Necho 
soon passed forward, without making any longer stay 
in Judea. 

But at his return from his expedition, which was 
very successful, be baited at Riblah io Syrian mod 
sending for Jehoahaz king of tbe Jews, he deposed 
him, loaded him with chains, and sent him into 
Egypt. Then coming to Jerusalem, he set up Eha- 
kim, or Jehoiakim, in his place, and exacted the pay- 
ment of 100 talents of silver and one talent of 
from the country* Jeremiah (xlvi. 2.) acq^nts os 
that the city of Carchemish was taken from Necho by 
Nebncliadnezzar king of Babylon, in the fourth jpas 
of Jehoiakim king of Judah *, so that Necho did sot 
enjoy his conquest above four years. Josephus ad^, 
that tbe king of Babylon pursuing Hs victory, hroo^ 
under his dominion all the country which is betwtei 
the Euphrates and Egypt, excepting Judea. Tha> 
Necho was again reduced within tbe limits of bis poa 
counti-y. 

NECK, in Anatomy^ Is the slender part situated be- 

twcea 
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uek tween the head and trank of the body. See Aka« 

(I TOMY. 

NECROLIUM, a word used by some of the alche* 
. niical writers to express a remedy almost always capa- 
^^ble of aYertiog deaths and continuing life to its utmost 
period. 

NECROLOGY, necroiogium^ formed of wc^Ht 
“ dead,'' and discourse or enumeration," a 

book anciently kept in churches and monasteries, 
wherein were registered the benefactors of the same, 
the time of their deaths, and the days of their commc- 
monUioD \ as also the deaths of the priors, abbots, 
religious, canons, &c. This was otherwise called ca- 
lender and obituary, 

NECROMANCY, the art of revealing future events 
by a pretended communication with the dead. 

This superstitious and impious imposture appears 
to have had its origin at a very early period in Kgypt, 
and to have been thence propagated in every nation 
with the manners of which history has made us ac- 
quainted. The conquests of Sesostris might introduce 
it into India j the Israelites would naturally borrow 
it from the people among whom they sojourned 400 
years ^ and it would easily find its way into Phoenicia, 
from the vicinity of that country to the land of its 
nativity. From the Egyptians and Phoenicians it 
was adopted, with the other rites of paganism, by the 
Greeks ^ and it was imported into Rome with Grecian 
literature and Grecian manners. It was not however 
confined to the pagan nations of antiquity : it spread 
itself through all the modern nations of Europe, and 
took such deep root as to be long retained even after 
those nations were converted to the Christain faith. 

Of its early antiquity we have complete evidence in 
the writings of Moses, where it is severely condemned 
as an abomination to the Lord * *, and though it appears 
I to have been even then spread into Phoenicia, we might 
yet conclude its birthplace to have been Egypt, because, 
at their exody^ the Israelites were corrupted only by 
Egyptian superstitions, and because necromancy seems to 
be one of those whoredoms which the prophet Ezekiel 
represents his countrymen as having brought with them 
from Egypt, and continued to practise till they were 
carried captives into Babylon. 

If from sacred wc proceed to consult profane authors, 
we shall find them not only affirming Egypt to have 
been the birthplace of necromancy,, hut in some degree 
accounting for the origin of so impious a delusion. 
2, From Diodorus the Sicilian t we learn that the Gre- 
cian fable of Charon the ferryman of hell, of >S’/yjr, Co- 
cytus, the £lysian Fields^ Tart atm the judgment of 

Minos and Mhadamanthus^ &c. with the whole scenery 
of the infernal regions, were imported from Egypt into 
Greece. The ancient Egyptians, and indeed all the 
people of the east, made use of caves for burying places, 
which were well suited to the solemn sadness of the sur- 
viving firiends, and proper receptacles for those who 
were never more to behold the light. In Egypt, many 



of those subterraneous cavities being dog out of the na- Kecromaa. 
tural rock, still remain, and command the admiration cy. 
of travellers j and near to the pyramids in particular ' 
tliere are some apartments of a wonderful fabric, which 
though they extend in length 4400 feet, and are about 
30 feet in depth, appear to bave.beeii, if not entirely 
dug, at least reduced to form by the cbissel or pickaxe 
of the artist. 

From the practice of burying in such caverns sprung 
the opinion that the infernal mansions were situated 
somewhere near the centre of the earth, which by the 
believed to be not very distant from its 
surface J. In these dreary mansions, it was very easy oV 

for such adepts as the priests of Egypt to fabricate Ere- Mytho- 
bus, Tartarus, the Elysian Fields, and all those scenes logy, 
which were displayed before the initiated (see Myste- 
ries), and by them described to the million of the peo- 
ple. As it was in those dark abodes that necromancy 
was practised, it would be no difficult matter for such 
magicians as withstood Moses to impose so far upon the 
credulous vulgar, as to make them believe, that in con- 
sequence of their invocations they actually saw the 
ghosts of their friends ascend out of the earth. It ap- 
pears from the book of Exodus, that the Israelitish wo- 
men were, even in the wilderness, well acquainted with 
the use of the mirror, which was therefore undoubted- 
ly known to the Egyptians. But a mirror of a parti- 
cular form and properly illuminated at the instant re- 
quired, might be easily made to reflect, in a cavern 
from which all other light was carefully excluded, the 
image of the deceased, who was called upon by the ne- 
cromancer > and we can readily conceive, that with re- 
spect to the question to be proposed, a person might be 
concealed, prepared to give sucJi ambiguous answers 
as would satisfy the inquirer, and at the same time save 
the credit of the oracle. The terrified imaginations 
of the spectators would aid the delusion, and make a 
very slight resemblance pass for the ghost or of 

their departed friend ; or the necromancer might assign 
plausible reasons why a spectre, after having dwelt for 
some time in the infernal regions, should lose something 
of its resemblance to the body which it animated. Such 
juggling tricks, though performed by artists less accom- 
plished than Jannes and Jambres, have gained credit 
among people much more eali^tened than the Egyp- 
tians can possibly have been when the science of necro- 
mancy was invented by their priests. 

That the Israelites, notwithstanding the prohibition 
of their legislator, continued to practise the rites of ne- 
cromancy, is apparent from Saul's transaction with the 
witch of Endor (see Magic). From the same trans^ 
action, it is likewise apparent that the witches of Israel, 
and therefore in all probability the necromancers of £- 
gypt, pretended to evocate the ghosts of the dead by a 
demon or familiar spirit^ which they had at their com- 
mand to employ upon every emergency. This demon 
was called OB \ and therefore Saul desires his servants 
to find him a woman who was mistress of an OB (a)... 



(a) The original, or radical, signification of this word occurs, in Job xxxii. ver. 19. ^ where Elihu compares 
his belly to new bottles, which he calls ohoth^ the plural of oh. But as bottles were then made of leather, new 
iiottles filled with wine and ready to burst, as Eliliu describes them, would of course be of a form nearly globu- 
• * lar. 
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Kecrniiun. It 18 probable that those wretched impostors bad in 
cy. their pay some persons wbo occasionally acted the 
‘ part of the demon, and when the execution of the 
plot required their agency, emitted, by means of a 
cavity dug for that purpose, a low hollow voice from 
below the ground. Hence we find Isaiah, in bis de*- 
♦ Chap. nunciations against Ariel *, saying, ** Thou shalt be 
4 * brought down, and shalt speak out of the ground ; and 
thy speedi shall be low out of the dost, and thy voice 
shall be as of one that hath a familiar spirit (an ob) out 
of the ground, and thy speech shall whisper out of the 
dust.” 



But though the Egyptian priests were undoubtedly 
the inventors of the Mole mystery of necromancy, and 
though it was from them imported into Greece by the 
•SeiXI or priests of Dbdoua, it does not appear that the 
Grecian necrMuancers pretended to be masters d* OBS 
or frmiJiar spicks. Mnpsus, Orpheus, Linus, Eumol* 
pus, &c. who ekher travelled into Egypt in quest of 
knowledge, or were actually natives of that country, in- 
' structed the early Greeks- in this occult science : but 
whatever might he* "the practice of- these apostles them- 
selves, their dkctples professed to do all the feats of ma- 
gic by perferming certain rites, by oflering certain sa- 
eriEces, by muttering a certain form ^ words, hr 
charms, iqielis^ and exoroisihs. By these they pretend- 
* ed to evocate the dead as certainly as the Egyptians 
and Jews did by their famiJUor tpiriig. By a small dis- 
]^of critical learning this might be easily proved 
from the popular story of Orpheus ancTEnrydice, which 
certainiy was founded on one of these necromantic de- 
- ceptioBS exhihked in a cave near Dodona, where the 
priests bad a hades or infernal mansion, in humble imi- 
tation of those ukb whidi the Erst of them were well 
acquainted in Egypt. It is indeed evident, without 
the aid of criticism ; no man of any letters is ignorant, 
that whatever superstitions of this kind prevailed among 
the Bomans were borrowed from the Greeks. But we 
all know that Virgil makes one of his shepherds, by 
-means of cortnia herbs, ponons, and senseless charms, 
raise np gbeets from the bottoms of their graves ; and 
Lucian 1 m fabricated a stmry of this kind, which may 
be oeasidiered as an exact pcwallel to the witch of En- 
\ Lib. vi. dor. Just before the battle of Pharsalia be makes f 
vcr. 570. et young Pompey travel by night to a Thessalian sorceress, 
and anxiously inquire m her the issue of the war. This 
female necromancer, by a tedious process of charms and 
incantations, conjures up the ghost of a soldier who had 
been lately slain. The phantom, after a long preamble, 
denounces a prediction muofa of the same kM with that 
which the king of Israel received from Samuel at En- 
dor^ and tkongfa we have elsewhere shown, that no- 
thing Imt the spirit of God could have foreseen the in- 
evitable destrnction of Saul, bis sons, and his army, (see 



Magic), it etas very easy" for any inaii of tolerable sa-Keom^ 
gacity to foresee the defeat of Pompey’s raw and undis- 
ciplined troops by the hardy veterans of tlie rictoiiotH ^ 
Caesar. 

It would be endless to eiramerate all the fallacinns 
evocations of ghosts, and the ambiguons responses re. 
turned by those pretended spirits, of which we hate 
accounts from* the poets and btsiorians of the celebrated 
nations of antiquity. We shall therefore proceed to 
mention a few which occur in the febalons historj of 
more modem nations, and then leave the snbjeet to die • 
meditation of our readers. In Mallet’s Northern An- 
‘ tiqufti€8, ’we have the following account of a necromm- 
tic exploit, between which, and the descent of the ao- 
cient heroes into faeH, it is impossible not to reoiirk a 
striking similitude. 

** Odin the sovereign of man arises. He saddles bis 
horse Sleipner ^ he mounts, and is conveyed to the sob- 
terraneous abode of Hefa. The dog which guards the 
gates of death meets him. His breast and his jaws are 
stained with blood. Ho opens his voracious mootb to 
bite, and barks a long time at the father of magic. 
Odin porsues his way y and the infernal cavern retonodi 
and trembly under his horse’s faoofr. At length be 
reaches the deep abode of death, and stops near tbe 
eastern gate, where. stands the tomb of the propbeteu. 

He sings with a voice adapted to call up the d^*, W 
looks towards the world ; be engraves Runic characters 
on her tomb ; be otters mysterious words ^ and he de- 
mands an answer, ontil tbe prophetess as constraioed 
arise and thus utter the words of tbe dead.—" Wboii 
this unknowm that dares to disturb my repose, ail 
drag me from the grave, in which I have bem drod m 
kmg, all covered with snow, and nunstened with tbe 
rains ?” &c. 

The Gaelic druids pretended to be masters of ^ 
same secret. This is evident from the name of a siecies 
of divination, not uncommon among tbe Scotch Bigb- 
landers so lately as in tbe beginning of the iSth ce^ 
tury. By a gentleman excellently versed in the 1^ 
qnities of that people, and a steady friend to the writer 
of this article, we have been informed, that not maiy 
yeqrs ago some of the Highlanders relied implicitly up- 
on certain oracular responses, called in their langoigc 
taghairm. This word seems to be compounded of ta, 
which in some parts of tbe Highlands is still ^ to 
denote a spirit or ghost, and ghmrm^ whkh sigoi^ 
caUif^ u^n or invoking. Ta^airm^ therefore, in its 
original import, is necrtmuuicy in the most proper Ksn 
of that wonl. 

There were different kinds of fugAoi mt, of whidme 
was very lately practised in Skye. The diviner cofw- 
ed himself with a cow’s bide, and repaired at nigiit to 
some deep-sonnding cave, whither the person who c»- 

jntfUA 



lar. Hence it maj be inferred that the original import of <ib was rmtnd or globular : but 6 and p being Itbiak, 
are often changed into each other ^ and therefore, from the Hebrew ob is derived the Greek ocvbts^ 
video^ and the X^atin ops, a name under which the earth was worshipped. Upis was a name of Diana or tfr 
moon : tbe father of one of the Dianas was likewise Upis ; bat this Upis was undonbtedly the sun. Now tbe di^ 
ferenoe between upis and opts is nothing \ hence we are led to believe, that as they are all derived from od* tbii 
word was employed by Ac early idolaters of Egypt to denote the first and greatest of Pagan gods, tbe sun. If 
those wretches who pretended to be mistresses of oAa, were exactly the same kind of impostors wiA Ae Pytlwctf- 
ses of the Greeks. 



V 
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ijg. 9 vlte 4 bim followed soon after wiiboot any attendants. 

At the moutb of the oavo ha proposed aiond the ques- 
^ tioas of which be wanted solutions ^ and tlie man with* 
in pronounced the responses to a tone of voice similar 
to that with which the oBs» or pretended demons of an- 
tiquity, gave from beneath the ground their oracular 
answers. That in ilie latter days of taghairm^ the 
Gaelic diviners pretend to evocate ghosts, and from 
them to extort solutions of difficulties proposed, we 
bava no positive evidence s hut that such was the ori- 
ginal pretence there can be little doubt, when we re- 
^t either upon the place where this species of divina- 
tioo was practised, or upon the import of the word by 
which it was denominate. 

As we have been led to mention iaghatrmf we shall 
beg leave to make a few observations on another spe- 
cies of it, called taghaum an uisge^ or taghairm by 
water.** This too was last practised in the Isle of Skye, 
by a roan of the name of M^CuuUkean^ whose ancestors 
bad long been famous for the art. He lived near a 
beaatifai cascade on a seaall river } and when consulted 
on any matter of consequence, he covered his whole 
body with a cow*s bide, that necessary implement of 
Hi^ltnd divination, and placed himself between the 
water of the cascade and the rock over which it flowed. 
Then another man with a heavy pole save repeated 
strokes to the water, and the diviner behind it crying 
out now and then in Gaelic, ** Is this a stock o am ?** 
This operation was continued till M^Cuidbean was per» 
ceived to be frantic or forious, when be was considmd 
as in a condition to answer the most important ques* 
lions. He was frequently consulted about futurity } 
and though he could not, in the proper sense of (he 
word, be called a necromancer^ his responses were list- 
ened to as proceeding firom aomething more than bu- 
man. A degree of phrenzy, either real er affected, 
seesns to have nocompanied the predictions of certain 
kinds of diviners in all ages \ and We cannot help re- 
marking the similarity between the madness of M^Cuid- 
heau and that of the oibyl in the sixth book of the 
neid \ though we cannot suppoee the one to have been 
borrowed from the other. 

At^ VhaM nondum patiens^ immanis in antro 
l^acchatur vates^ tnagm*m si pec tore possit 
Excusisse J^eum : tanto magis ille fatigat 
Os rabidum^fera corda domans^fingitque premendo. 

Struggling m vain, impatient of her load, 

And lab*nDg underneath the pond*rous god \ 

The more she strove to shake him from her breast, 
With more and far superior fome he press*d. 

Drtden. 

That all these pretences, whether ancient or modem, 
to the power of divination by means of familiar spirita, 
or ^ the art of necroman^, neere groundless as well 
as impious, it would be affioating the understandings 
of our readers to offer any preoC Under the article 
AIagic we have said enmigb on the subject, and per- 
haps more than enough, to these who know that de- 
naous, if they have any existence, and the departed 
spirits of good and bad men, are aU under the controul 
of Him who governs the intelleotual as well as material 
world by fixed and equal laws.^Theae details of super- 
stition, however, will not be useless, if, by showing 
Voi. XIV. Part IL + 



bow poor and wretched a creature man becomes when Kcciomau. 
left to his own inventions, they shall make any one 
grateful for the benefits of good government, and the 
bleshings of revealed religion. « — - 

NECROPOLIS, a suburb of Alexandria in Egypt. 

It signifies tbe City of the Dead j*’ wherein there 
were temples, gardens, and superb mausoleums. Here 
Cleopatra is said to have appHed the aspic to her breast, 
to prevent being led in triumph by Augustus, who en- 
deavoured to save her. 

NECROSIS, ffsfivK, in l/ledicine^ a complete mor- 
tification of any part \ called also sideratio and ephch 
ceius. 

NECTANEBUS, or Ncctanabis, a kiM of £- 
gypt, who defended his country against tbe Persians. 

His grandson of the same name made an alliance with 
AgesiUos king of Sparta, and with his assistance he 
quelled a rebellion of his subjects. Some time after be 
teas joined by the Sidonians, Phcsniciaos, and inhabi- 
tants of who had revolted from the king of 

Persia. This powerful confederacy was soon attacked 
by Darius tbe king of Persia, who marched at the head 
of his troops. Nectanebus, to defend his frontiers 
agaiust so ^geroua an enemy, levied ao,ooo merce- 
nary soldkrs in Greece, the same number in Libya, 
and 60,000 were furnished in Egypt. This numerous 
body was not equal to the Persian forces, and Necta- 
nebus, defeated in a battle, gave up all hopes nf re- 
sistance, and fled into Ethiopia, where he found a safe 
asylum. His kingdom of Egy^ became from that time 
tributary to the Iwg of Persia. 

NECTAR, anioug ancient poets, the drink of the 
fabulous deities of the heathens \ in cootradistinotion 
from their solid food, which was called ambrosia. 

NECTARINE, n fruit differing in nothing from 
tbe common peach, of which it is a species, but in 
having a smoother rind and a firmer palp. 8^ Per- 
SIGA. 



NECTARIUM. from nectar^ the fabled ^ drink 
of the gods ^** denned by Linnseus to be a part of the 
coroUa, or appendage to tbe petals, appropriated for 
containing tbe honey, « species of vegetable salt uuder 
a fluid form, that oozes from the plant, and is the prin- 
cipal food oiF bees and other insects. 

Notwithstanding tbb defiaition, which seems to con- 
sider the nectariuni as necessary a part of tbe corolla 
as the petals, it is certun that all flowers are not pro- 
vided with this appendage, neither indeed is it essen- 
tial to firurtificatioo. 



There is, besides, a manifest impropriety in terming 
tbe oectarium a part of tbe corolla. Lin^os might, Milne* t 
with equal propriety, have termed it a part or appen- 
dage of the stamina, calyx, or potntal, as the appear- 
ance in question is emmned to no particnlar part of 
the flower, bat is as various in pdnt of situation as of 
form. Tbe troth is, the term nectarttan is exceedingly 
va^ue $ and, if any determinate meaning can be affixed 
to it, is expressive of all the suigularides which are ob- 
served in the diflerent parts of flowers. 

The tube, or lower part of floorers with one petal, 
Ltnnseus considers as a troe nectmriom, because it is 
generally fonnd ^ to contain tbe sweet liquor formerly 
mention^ This liqnor Pootedera compares to that 
called amnios in pregnant animals, which enters the 
fertile or impregnati^ seeds : but that this is not at 
5 B Ics^t 
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Xectarimn. least iU sole use, is evident from this circumstance, that 
V ■— y , iiic honey or liquor in question is to be fonnd in flowers 
where there are either no seeds, or those which, from 
the want of male organs, cannot be impregnated* 
Thus the male flowers of nettle and willow, the female 
flowers of sea-side laurel and black bryony, the male 
and female flowers of clutia, kiggelaria, and butcher^s 
broom, ail abound with the honey or nectar alluded 
to. 

Vaillant was of opinion, that the neetariuro was an 
essential part of the corolla ^ for which reason he distin- 
guished the singular i^pearances in fennel flower and 
columbine by the name of petals : the coloured leaves 
which are now termed the petals he denominates the 
Jlower cup. 

That the nectarium, however, is frequently distinct 
from tbe petab, is evident both from the well known 
examples just mentioned, as likewise from the flowers 
of monkshood, hellebore, isopyrum, fennel flower of 
Crete, b:»renwort, grass of Parnassus, chocolate nut, 
cherleria, and sauvagesia. 

These general observations being premised, we pro- 
ceed to take a nearer and more particular view of tlie 
principal diversities, both in form and situation, of thb 
striking appendage to tbe flower. 1. In many flowers 
the nectarium is shaped like a spur or horn ^ and that 
either in flowers of one petal, as valerian, water mil- 
foil {utricularia)y butterwort, and calves-snont ^ or in 
such as have more than one, as larkspur, violet, fumi- 
tory, balsam, and> orchis. 2. In the following plants, 
the nectarium is properly a part of the corolla, as lyu 
ing ^vithin the substance of the petals : ranunculus, 
lily, iris, crown imperial, water leaf,, mouse tail, ana- 
nas, or pine apple, dogVtooth violet, piperidge bush, 
vallisneria, hermannia, uvularia, and swertia. 3. The 
nectarium is frequently placed in a series or row with- 
in tbe petab, though entirely, unconnected with their 
substance. In thb situation it often resembles a cup, 
as in narcissus. A nectarium of this kind is said by 
Linneeus to crown the corolla. The following are ex- 
amples: dafibdil, sea daffodil, campion, vbcous cam- 
pion, swallow-wort, stapelia, c^nanchuro, nepenthes, 
cherleria, balsamTtree, African spiraea, witch-hazel, olax^ 
and passion-flower. 4. In Indian-cress, buckler, mus- 
tard, Barbadoes cherry, and monotropa, the nectarium 
ia situated upon or makes part of the calyx. 5. Tbe 
nectarium in bastard flower-fence b seated upon the an- 
therac'or tops of the stamina ^ whence tbe name adenan^ 

' thera^ or glandular anthera^ which has been given ta 

this genus of plants. In tlb following list it is placed 
upon the filaments \ bean-caper, bay^ fraxinella, marvel 
of Peru, bell-flower^ lead-wort, roeila, and commelina* 

6. Id hyacinth, flowering-rush^ stock July flower, and 
rocket, die nectarium is placed upon the seed-bud. 

7. In boney-flower, orpine, buckwheat, collinsonia, la- 
thraea,. navel wo^ mercory, dntia, Irig^laria, sea-side 
laurel, and African spiraea, it b attached to the com- 
mon receptacle. Lastly, In ginger, nettle, dyerb weed, 
heart seed, costus, turmeric^ grewia, bastard inrpioe, va- 
nelloe, shew^tree, and willow, tbe nectarium is of a 
very singular construction, and cannot properly fall under 
anv of the foregoing hea^. 

In discriminating the genera, the nectarium often, 
fumbbes an essential. character* 

Plants which have the nectarium dbtinct from the 

5 



petab, that is, not lodged within their snbataiice, aieNacta ^ 
affimed by LinnaBOS to be generally poisonoos. The ^ I 
following are adduced as examples : mookshood, hdb- ^ 
bore, columbine, fennel-flower, grass of Pamasns, bar- 1 
ren-wof t, olean^, marvel of Pent, bean-caper, snooi- 
lent swallow-wort, fraxinella, and hooey-flower. 

NECUIA, in Botany^ a name given by the ancient 
Greeks to a species of mullein. 

The Greeks and Romans both used the stalks of a 
peculiar kind of mulbin, called tkrydUis by Nicander, 
for the making of wicks of lamps. We have a kind of 
mullein called lychmtes^ and candle-wick moHeio, from 
the Xti;^fiTK of Dioscoiides \ but it b not certain that 
ours is tbe same plant. 

The ancients used the stalks of many difliBrent pbnU 
for tbe wicks of their candles and lamps. The rush, 
stripped of its bark, was as commonly in use with them 
as with us for that purpose ; and they also used tbe net- 
tle, this mullein, and many other plants, whose stalks 
were composed of tough filaments, for tbe same pv- 
pose \ beatitig them ont like hemp, and when dry dip- 
ping them In melted resin, and other such iDflamiaabie 
substances. When thus prepared, they are readily ia- 
flammable, like our flambeau \ and thb mullein, haring 
stalks more long and large, and more firm than all tW 
others, was used to make those lights with which they 
set fire to tbe funeral pile, for oonsumiog tbe ashes i/t 
their dead friends. 

NECYDALIS, a genus of insects belonging to the 
order of coleoptera. See Entomologt 

NEEDHAM, John Tuberville, was bora ali 
London tbe loth of September in the year 1713. Hb 
parents were descended from ancient and noble fiuai- 
lios. Hb fiither, who bad once possessed a coasiderahle 
patrimony at Hilstoii, in tbe county of Monmonth, 
was of the younger and Catholic branch of the Nced» 
bam family: the head of the elder and Protcslaat 
branch was Lord Kilmoi^,. created viscount ia tbe year 
1625. The father of Mr Needham died jooiig, and 
left bat a small fortune to bis four children. Hb 
eldest 'son, who is the subject of thb article, prosees- 
ted bis studies under the secular clergy of the Engibb 
college of Douay, where he took oiriers,. taught xhc- 
toric for several years, gave eminent proofs of sagacky 
and genius, and surpassed all tbe other professors t£ 
that seminary in tbe knowledge of experimental 
losopby. In 1740, he was enpi^d by hb superbra 
in tbe service of tbe Englisb mission, and was eotrmt- 
ed with the direction of tbe school erected at Tvy- 
ford, . near Winchester, for tbe education of the 
man Catholic youth. In 1744, be was a^Muatcd 
professor of philosophy in tbe Ei^lish college at Lb- 
bon, where, on account of his bi^ health, he reskab- 
cd only 1 5 months* After hb return, he passed seve- 
ral years at London and Paris, which were priocifafiy 
emjAoyed in nicroscopical obeervatioiis, and in other 
branches of experimental philosophy. The results of 
these observations and expm*iments were publbbed- m 
the Philosophical Traasacdons of tbe Royal Society 
of London in 1749* and in* a vohuBo in 121D0 at 
rb in 1750 ^ and an account of them was also given 
by M. ^ Buffon, in>tbe first volumes of hb Natural 
History. There was an intimate connexion between 
this illustrious French naturalist and Mr Needham: 
they made tbeb experiments and observations ts- 
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Jiam, gather ; though the results and systems which they de- 
tdle. doced from the same objects and operations were to- 
^ tally diffcreut. Mr Needham was admitted to a place 
in the Royal Society of London in the year 1747, 
and in the Antiquarian Society some time after. From 
. the year 1751 to 1767 he was chiefly employed in 
finishing the education of several English and Irish 
hoblemen, by attending them as tutor in their travels 
through France, Italy, and other countries. He then 
retir^ from this wandering life to the English semi- 
nary at Paris, and in 1 768 was chosen by the Royal 
Academy of Sciences in that city a corresponding 
member. 

When the regency of the Austrian Netherlands, in 
order to the revival of philosophy and literature in that 
country formed the project of an Imperial academy, 
which was preceded by the erection of a small literary 
society to prepare the way for its execution, Mr Need- 
ham was invited to Brussels by Count Co^ntzel and 
the president Neny, and was appointed successively 
chief director of both these foundations. He held 
this place, tc^ether with some ecclesiastical preferments 
in the Low Countries, until his death, which happened 
the 30th of December 1781. ** His piety, temper- 

ance, and parity of manners (we follow the expres- 
sions of the abbd Mann) were eminent : his attach- 
ment to the doctrines and duties of Christianity was in- 
violable. His zealous opposition to modern infidels 
was indefatigable, and even passionate. His probity 
was untainted. He was incapable of every species of 
duplicity \ his beneficence was universal, and bis un- 
suspicious candour rendered blm often a dupe to per- 
fidy.^^ These and other good qualities the panegyrist 
attributes to bis deceased friend ^ and the learned au- 
thors of the Monthly Review, to whom Mr Needham 
was known, admit the justness of the panegyric. He 
was undoubtedly (say they), both an honest man and a 
worthy citizen } hut though his death be a real loss to 
the literary world, yet he died seasonably for himself } 
for had be lived to see Joseph II. and the Great mak- 
ing so free with the jiaint, patches, and trinkets of the 
mother church, connscating her lands, abolishing her 
convents, suppressing her holidays, introducing common 
sense into her worship, erecting political conductors to 
disperse the thunder of the Vatican, and achieving maqy 
other things in this style of improvement, it would have 
vexed full sore his feeling heart. For this honest roan 
was narrow even to superstition and bigotry in his reli- 
gious system ^ and we never knew a man in whom there 
was such an unaccountable mixture of implicit faith 
and philosophical curiosity as in Mr Needham. He 
was a keen and judicious qbseryer of nature, bad a pe- 
culiar dexterity in confirming his observations by expe- 
riments, and he was always occupied (sometimes indee4 
with too much fancy and precipitation) in generalizing 
fsicts, and reducing them to his system. ** His pen 
(says Abbfi Mann) was neither remarkable for fecun- 
dity nor method : bis writings arc rather the • great 
lines of. a subject expressed with energy, and thrown 
upon paper in a hurry, than finished treatises.'* Hb 
works are well known Wh in Britain and in France. 

Needham, a town in Sufifolk, 73 miles firom Lon- 
don, stands on the Orwell, 9 miles from Ipswich. Its 
^pulation in.1811 was 1301. 

NEiEDLE, a very commpn litUs instrument or utea- 



sil made of steel, pointed at one end, and pierced at the 
other, used in sewing, embroidery, tapestry, &c. y.-— 

Needles make a very considerable article in com- 
merce, though there is scarce any commodity cheaper, 
the consumption of them being almost incredible.— 

The sizes are from i. the largest, to N^ 25, the 
smallest. In tiie manufacture of needles, German and 
Hungarian steel is of most repute. 

In the making of them, the first thing is to pass the 
steel through a coal fire, and under a hammer, to bring 
it out of its square figure into a cylindrical one. This 
done, it is drawn through a large hole of a wire-draw- 
ing iron, and returned into the hre, and drawn through 
a second hole of the iron smaller than the first ^ and 
thus successively firom bole to bole, till it has acquired 
the degree of fineness required for that species of 
needles ^ obser\'ing every time it is to be drawn, that 
it be greased over with lard, to render it more manage- 
able. The steel, thus reduced to a fine wire, is cut in 
pieces of the length of the needles intended. These 
pieces are flattened at one end on the anvil, in order 
to form the bead and eye : they are then put into the 
fire to soften them farther ^ and thence taken out and 
pierced at each extreme of the flat part on the anvil, 
by force of a puncheon of well-tempered steel, and laid 
on a leaden block to bring out, with another puncheon, 
the little piece of tteel remaining in the eye. The 
corners are then filed off the square of the heads, and 
a little cavity filed on each side of the flat of the bead j 
this done, the point is formed with a file, and the whole 
filed over : they are then laid to beat red hot on a long 
narrow iron, crooked at one end, in a charcoal fire ; 
and when taken out thence, are thrown into a bason of 
cold water to harden. On this operation a good deal 
depends } too much beat bums them, and too little 
leaves them soft the medium is learned by experience. 

When they are thus hardened, they are laid in an iron 
shovel, on a fire more or less brisk in proportion to the 
thickness of the needles ^ taking care to move them 
firom time to time. This serves to temper them, and 
take off their brittleness ^ great care here too must be 
taken of the degree of heat. They are then straighten- 
ed one after another with the hammer, the coldness of 
.the water used in hardening them, having twisted the 
greatest part of them. 

The next process is the polishing them. To do this, 
they take 12,000 or 15,000 needles, and range them 
in little heaps against each other on a piece of new 
buckram sprinkled with emery dust. The needles thus 
disposed, emery dust is thrown over them, which is 
again sprinkled with oil of olives } at last the whole is 
made up into a roll, well bound at both ends. This 
roll is then laid on a polishing table, and over it a thick 
plank loaded with stones, which two men work back- 
wards and forwards a day and a hal^.or two^ days, 
successively ^ by which means the roll thus continually 
agitated by the weight and motion of the plank over 
it, the needles withinside being rubbed against each ' 
other with oil and emery, are insensibly polished. AS- 
ter polishing they are taken out, and the filth washed 
off them with hot water, and so^p : they are then wi- 
ped in hot bran, a little moistened, placed with the 
needles in a romd box, suspended in t^ air by a cord, 
which is kept stinging till :^e bran and needles be dry*. 

Tie needles tius wiped in two qr three different hranq, 
-582^ arc 
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are taken out and pat in wooden vessels, to have the 
good separated from those whose points or ejes have 
been broken either in polishing or wiping ; the points 
are then all turned the same way, and smoothed with 
an emery stone tamed with a wheel. This operation 
finishes them, and there remains nothing but to make 
them into packets of 250 each. Needles were first 
made in England by a native of India, in 1545, but the 
art was lost at his death ^ it was, however, recovered by 
Christopher Greening in 1560, who was settled with 
his three children, Elizabeth John, and Thomas, by 
Mr Damar, ancestor of the present Lord Milton, at 
Long Crendon in Bucks, where the manufactory has 
been carried on from that time to the present day. 

Dipping-NsEDLE^ or Inciinatory Needle, SL magnetical 
needle, so hung, as that, instead of playing horizontally, 
and pointing out north and south, one end dips, or in- 
clines to the horizon, and the other points to a certain 
degree of elevation above it. 

The dipping-needle was invented in the year 1576, 
W one Bobert Norman, a compass-maker at Wapping. 
l^e occasion of the discovery, according to bis own ac- 
count, was, that it bring bis custom to finish and hang 
the needles of his compasses before he touched them, he 
always found, that immediately after the touch, the 
north-point would bend or incline do\mward, under the 
horizon ^ insomuch that, to balance the needle again, 
he was always forced to put a piece of wax on the south 
end as a counterpoise. The constancy of this effect 
led him at length to observe the precise quantity of the 
dip, or to measure the greatest angle which the needle 
would make with the horizon *, and this at London be 
found to be 71^50'. In 1723 Mr Graham made a 

C many observations on the dipping-needle, and 
the angle to be between 74 and 75 degrees. 
Mr Naim, in 1772 found it to be somewhat above 
72®. It is not certain whether the dip varies, as well 
as the borizonUl direction, in the same place. I'he 
trifling difference between Mr Norman and Mr Nairne 
would lead us to imagine that the dip was unalterable 
but Mr Graham, who was a very accurate observer, 
makes the difference more considerable. It is certain, 
however, from a great number of experiments and ob- 
servations that the dip is variable in different latitudes, 
and that it increases in ^ing northwards. It appears 
from a table of observations made with the marine dip- 
ping-needle in a voyage towards the north pole in 1 735, 
that in lat. 60. 18. the dip was 75® ; and in lat. 70. 4^. 
it was 77® 52' j in lat. 80. 12. it was 8x* 52' j and in 
lat. 80. 27. it was 82® 2-t'- 
y^evctal authors have endeavoured to apply this dis- 
cover of the dip to the finding of the latitude •y and 
Mr Bond attempted to apply it to the finding of the 
longitude also> but for want of observations and es- 
Mriments he could not make any progress. The af- 
fair was farther prosecuted by Mr "Whiston, who pub- 
lished a treatise on the longitude, and for some time 
imagined it was possible to find it exactly by means’ of 
the dip of the nei^le : yet he at last despaired of it, for 
the following reasons f i. The weakness of the magne- 
tic power. 2. The concussion of the ship, which he 
found it exceedingly difficult to avoid so much as was 
Bteessary for the accuracy of the experiments. 3. The 
principal objection was an irregularity in the motions 
of aU magnetic needles, budr hovizoatid and dipping, 
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by which they, within the compass of about a degree, 
vary nncertainly backward and forward ; even some- 
times in a few hours time, without any evident cause. 
For a particular account ^f these variations, both of 
the horizontal and dippbg needle, see the article Va- 
riation. 

Mr Naime made a dipping needle in 1772 for the 
Board of Longitude, which was used in the voysge 
towards the north pole. This is represented at fig. 
The needle AA is 1 2 inches long, and its axis, the 
ends BB of which are made of gold, alloyed with cop- 
per, rests on fiicdon wheels CCCC, of foor bch» 
diameter, each end on two friction wheels^ which 
wheels are balanced with great care. The ends of the 
axis of the friction wheels are likewise of gold alloyed 
with copper, and moved in small boles made io bell 
metal ; and opposite to the ends of the axes of the 
needle and the friction wheels, are flat agates, set is 
at DDD, finely polished. The ma^etic needle vi- 
brates within a circle of bell metal, £££, divided in- 
to degrees and half degrees ; and a line, passing throogfa 
the middle of the needle to the ends, points to the divi- 
sions. The needle of this instrument was balanced be- 
fore it was made magnetical ; but by means of a cross, 
the ends of which are FFFF, (contrived by the re- 
verend Mr Mitchell) fixed on the axis of the needk, 
on the arms of which are cut very fiue screws to receive 
small buttons, that may be screwed nearer or firtfier 
from the axis, the needles may be adjusted both iraysto 
a great nicety, after being made magnetical, by rever- 
sing the poles, and changing the sides of the occvBr. 
GG are two levels, by which the line of o degrees of 
the instrument is set horizontal, by means of the fecr 
adjusting screws LLLL ; H is the perpendicahtr axis, 
by whicn the instrument may be tnmed, that the di- 
vided face of the circle may front the east or west ; 
to this axis may be fixed an index I, which points to an 
opposite line on the horizontal plate K when the in- 
strument is turned half round ; MMMM are screws 
which hold the glass cover to keep the needle fion 
being disturbed by the wind. V\lien this nee<De is 
constructed for sea, it is suspended by an onivereal 
joint on a triangular stand, and adjusted vertically bj 
a plumb line and button above the divided circle ad 
the dovetail work at the upper 90 y and the d i v ia an s 
on the circle are adjusted so as to be perpeDdiciiiar to 
the horizon by the same plumb line, and an mdjonwg 
screw *y and when it is adjusted, a pointer annexed to a 
screw, which serves to move the divided circle, is fixed 
at the lowest 90. Whenever the instrument is used ts 
find the dip, it must be so placed that the needle aoy 
vibrate exactly in the magnetic meridian. 

Magnetical Needle, in Nav^ftthn, a needle touckd 
vnth a loadstone, and sustained on a pivot or centre ) 
on which playing at liberty, it directs itself to ceitaia 
points in or under the horizon ; whence the magoKi- 
cal needlb is of two kinds, viz. horizontal or inclmatacy. 
See the article Magnet. 

Horizontal needles are those equally balanced on each 
ride of the pivot that sustains them, and which, playiig 
horizontally tvlth tlieir two extremes, point out the nocQ 
and south points of the horizon. For their appUcatks 
and use, see the article Coiufass* 

In the construction of the horizontal needle, a pieci 
of pure Steel is provided 5 of a length aoa excccdingsix 
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hicbes, lest its wvi^t should impede its volubility j 
very thin, to take its verticitjr the better ^ and not 
pierced with any holeSy or the like, for ornament sake, 
which prevent the equali^ diffusion of the magnetic 
virtue. A perforation is then made, in the middle of 
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its length, and a brass eap or head soldered on, whose 
inner cavity is conical, so as to play freely on a style 
or pivot headed with a fine steel point. The north 
point of the needle in onr hemisphere is made a little 
lighter than the southern ^ the touch always destroying 
balance, if well adjusted before, and rendering the 
north end heavier than the south, and thus occasioning 
the needle to dtp. 

The method of giving the needle its verticity or dU 
recti ve faculty has heeq shown already under the ar- 
ticle Magnet *, but if, after touching, the needle be 
out of Its equilibrium, something must be filed off from 
the heavier side, till it balance evenly. 

Needles in sea compasses are usually made of a rhom- 
boidal or oblong form ^ we have given their structure 
already under the article Compass. 

The needle is not found to point precisely to the 
nmrtb, extept in very few places $ but deviates from it 
more or less in different places, and that too at differ^ 
cot times ; which deviation is called its decimation or 
variation Jrontthe meridian. See the article Varia- 
tion. 

' Surgeone Nebdles are generally made crooked, and 
their points triangular } however, they are of different 
forms and sizes, and bear diffeteiit nmOes, aoem’ding to 
the purposes they are need for. 

Ine largest Ore needles fbi^ amptitation ; the next^ 
needles for wounds $ the finest, needles for sutures. 
They have others, very short and fiat, for tendons^ 
others, still shorter, and the eye placed in the middle, 
for tying together of vessels, &c. Needles for couch- 
ing cataracts are of various kinds ^ all of which have 
a small, broad, and sharp point or tongue, and some 
with a suleus at the point. Surgeons have sometimes 
tised two needles in this operation y one with a sharp 
point for perforating the coats of the eye, and anothei^ 
with a more obtuse point for depressing or counhing 
the op a q ue crystalline lens } but care should be taken 
in the use of any of thesey that they be first well po- 
lished with cloth or leather, before they are applied to 
the ryt, 

Mr Warner observes, that the blade of the couching 
aeedle should be at least a third part larger than those 
generally used upon this occasion, as great advantagea 
will be mnnd in the depressing of the cqtaract, by the 
increased lureadth of the blade of that instrument. 
The bandle, also, if made somewhat shorter than . 
liotial, win enable the operator to perform with ^ater 
atead^sb than be can do with a larger bandied mstra- 
HSCBt. 

It is to be observed, that needles of silver pierce 
more easily in stitching arteries after an amputadon,* 
Asm those madh of ste^. , 

NBia>LE Fisfu See SyngwaThus, IcBtmtologt 

sharp pointed rocks north of the isle of 
VVi^ht. They are situated at the western extrema^ of 
Ae iBhiiid,r which is an acute point of high land, from- 
which they hawe been Ajniaed by the wadiing e£ the 



sea. There were of these lofty vtrhite rocks formerly Keedk 
three, but about 14 years ago the tallest of them, call- |) ^ 
ed Loi^$ which rose 1 20 feet above low water 
mark, and in its shape resembling a needle, being un- ^ 
dermined by the constant efforts of the waves, was 
thrown down, and totally disappeared. 

NEEDS, or, St Neots, six miles from Hnntingdony 
58 miles firom London, sd called from the monument of 
a saint of that name in it, who was burnt by the Danes, 
is a large well built town, having a handsome strong 
church, with a very fine steeple, and a stone bridge over 
the Ouse. Its population in 1811 was 1988. 

NELDWOOD FOREST, in Staffordshire, between 
the Trent, Dove, and Elytbe, and near Utoxeter, is 
said to exceed all the forests in England in the excel- 
lence of its soil and the fineness of its turf. 

NE EXEAT REGNO, in Zati?, is a writ to re- 
strain a person from going out of the kingdom with- 
out the king^s license. F. N. B. 85. It may be di- 
rected to the sheriflT, to make the party find surety that 
he will not depart the realm, and on refusal to com- 
mit him to prison : or it may be directed to the party 
himself ; and if he then goes, he may be fined. And . 
this writ is granted on a suit being commenced against 
a man in the chancery, when the plaintiff fears the de- 
fendant will fly to some other country ; and thereby 
avoid the justice and equity of the court \ which bath 
been sometimes practised : and when thus granted, the 
party must give bonds to the master of the rolls, in the 
penalty of loobl. 0^ some other large sum, for yielding 
obedience to it t of satisfy the court, by answer, affida- 
vit, or ofbervtise, that be bath no design of leaving the 
kingdom, and give securify. 

NEFA8TI DIES, in Roman antiquity, an appella- , 
tion given to those days wherein it was not allowed to 
administer justice, or hold conrts. They were so called 
because non fori licebat^ the prsetor was not allowed to. ^ 
pronounce toe three solemn words or fbrmnlas of the - 
law, doj dico^ addico^ I give, I appoint, I adjudge. . 

These days were distinguished i» the -cUlendir by Uie 
letter N. for nefmtus; or N. P. Nrfaatus Frimo^ when 
the day was only nrftistus in the forenoon, or first part. 

The days of a mixed kind were called intercisi, 

NEGAPATAN, a town of Asia,,.in the peninsula 
on thia side the Ganges, and an tha^ coast of Coroman- 
del. It was fir&t a coloi^ of the Portuguese, but was 
taken from them by the Dutch, and now forms part of 
the British territory. It is situated in E. LoUg. 79. 10. . 

N. Lat. II. 15. 

NEGATION, in Logk^ an act of the mind uffirm- 
iog one thing to be different from another 5 as that the 
soul is not matter. See Logic. 

negative, in general, something that implies a 
negation : thus we say,^ negative quantities, negative 
powers, negative signs, &o. 

Negative Sign, The^use of the negative sign, in 
algebra, is attended with several consequences that at 
first sight are admitted with difficulty, and has some- 
times given occasion to notibns that seem to bave no ' 
real foundation. This sign impHqs, that the real va- 
lue of the miantity represented by the letter to which 
it is prefixed is to be subtracted* > nnd it serves, with * 
the positive sign, to keep in view what elements .or. 
parts enter into the compGsition of quantities, and in> 

what. 
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Netratitc raanner, whether as increments or decrements, 

(that is, whether by addition or subtraction), which is 
^ of the greatest use in this art. 

In consequence of this, it serves to express a quan* 
tity of an opposite quality to the positive, as a line in 
a contrary position ; a m(^on with an opposite direc- 
tion ; or a centrifugal force in opposition to gravity; 
and thus often saves the trouble of distinguishing and 
demonstrating separately, the various cases of propor- 
tions, and preserves their analogy in view. But as 
the proportions of lines depend on their magnitude 
only, without regard to their position, and motions 
and forces are said to be equal or unequal, in any 
given ratio, without regard to their directions ; and, in 
general, the proportion of quantity relates to their 
magnitude only, without determining whether they are 
to be ^considered as increments or decrements ; so there 
is no ground to imagine any other proportion of 
and 4*^ of— 1 and i) than that of the real mag- 

nitude of the quantities represented by b and a, whether 
these quantities are, in any particular case, to be added 
or subtracted. It is the same thing to subtract the de- 
crement, as to add an equal increment, or to subtract 
— & from a— as to add to it : and becanse mul- 
tiplying a quantity by a negative number implies only 
a repeated subtraction of it, the multiplying —b by 
— n, is subtracting — ^ as often as there are units in 
n ; and is therefore equivalent to adding -|-^ so many 
times, or the same as adding -f-n b. But if we infer 
from this, that 1 is to as — ^ to n according to 

the rule, that unit is to one of the factors as the other, 
fsctor is to the product, there is no ground to imagine, 
that there is any mystery in this, or any other meaning 
than that the real magnitudes represented by i, fi, 
and n b are proportional. For that rule relates only to 
the magnitude of the factors and product, without de- 
termining whether any factor, or the product, is to be 
added or subtracted. But this likewise must be deter- 
mined in almbraic x^omputations ; and this is the pro- 
per use of the rules concerning the signs, without which 
the operation could not proceed. Because a quantity 
to be subtracted is never produced in composition by 
any repeated addition of a positive, or repeated sul^ 
traction of a negative, a negative square number is 
ne ver produced by composition from the root. Hence 
, or the square root of a ne^tive, implies an ima- 
ginary quantity ; and in resolution, is a mark or cha- 
racter of the impossible cases of a problem, unless it is 
compensated by another imaginary symbol or supposi- 
tion, when the whole ex pressi on may have a real sig- 
nification. Thus and i — — i, taken 

separately, are imaginary, but their sum is 2 5 as the 
conditions that separately would render the solution of 
a problem impossible, in some cases destroy each others 
effect when conjoined. In the pursuit of general con- 
clusions, and of simple forms representing them, ex- 
pressions of this kind must sometimes arise where the 
imaginary symbol is compensated in a manner that is 
not always so obvious. 

By proper substitutions, however, the expression may 
be transformed into another, wherein each particular 
term may have a real signification as well as the whole 
' expression. The theorems that arc sometimes briefly 
♦discovered by the use of this symbol, may be demon- 




strated without it by the inverse operation, or seme KfEttm 
other way ; and though such symbols are of some use 
in the computations by the method of fluxions, its evi- i 
dence cannot be said to depend upon arts of this kind. . J 
See Algebra and Fluxions. 

Negative Electricity. See the article Electri- 
city, passim. Sec also Positive Electricity. 

NEGINOTH. This term is read before some of 
the Psalms, as Psalm Ixvii. It signifies siring mstni- 
ments of music^ to he played on by the fingers, or wo- j 
men musicians ; and the titles of these Psalms where 
this word is found, may be thus translated, A psobn f 
David to the master of music^ who presides over tie 
string instruments. 

NEGOMBO, a sea port town of Asia, on the west 
coast of Ceylon. It has a fort built by the Portuguese, 
which was taken from them by the Dutch in 1640. 

£. Lo^. 80. 25. N. Lat. 17. o. 

NEgRIL point, the most westerly prommitory of 
the island of Jamaica. 

NEGRO, Homo pelli nigra, a name given to a 
variety of the human species, who are entirely blad^ 
and are found in the torrid zone, especially in that 
part of Afirica which lies within the tropics. In the 
complexion of Negroes, we meet with many variooi 
shades ; but they likewise diflfer far firom other men h 
all the features of their face. Round cheeks, high 
cheek-bones, a forehead somewhat elevated, a shwt, 
broad, flat nose, thick lips, small ears, ugliness, and 
irregularity of shape, characterize their external ap- 
pearance. The negro women have the loins greatly li^ 
pressed, and very large buttocks, which gives the hack 
the shape of a saddle. Vices the most notorious seen 
to be the portion of this unhappy race ; idleness, trea- 
chery, revenge, cruelty, impudence, stealing, Ij'mg, 
profanity, debauchery, nastiness, and interoperaaoe, are 
said to have extinguished the principles of oatnxml law, 
and to have silenced tbe.teproofs of conscience. They 
are strangers to every sentiment of coropassioii, and are 
an awful example of the corruption of man when left ts 
himself. 

The origin of the negroes, and the cause of their 
remarkable difference from the rest of the human Sft- 
cies, has much perplexed the naturalists. Mr Bo^ls 
has observed, that it cannot be produced by the 
of the climate : for though the beat of the son msf 
darken the colour of the skin, yet experience does not 
show that it is sufficient to produce a new Idackness like 
that of the negroes. 

In Africa itself, many nations of Ethic^a are mt 
black ; nor were there any blacks originally in the 
West Indies. In many paks of Asia under the sane 
parallel with the African region inhabited by the 
blacks, the people are but tawney. He adds, that there 
are negroes in Africa beyond the southern tropic ; isd 
that a river sometimes parts nations, one of which k 
black, and the other only tawney. Dr Barriere all^ 
that the gall of negroes is black, and being mixed 
with their blood is deposited between the &in aid 
scarf-skin. However, Dr Mitchell of Virginia, in tha 
Philosophical Transactions, N^ 476, has endeavoured 
by many learned arguments to prove, that the infiip 
ence of the sun in hot countries, and the manoer v 
life of their inhabitants, are the remote causes of tk^ 
colour of the negroes, IndianSn'&c. Lord Kamo 
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igro. on the other hand, and such philosophers as he, whose 
genius and imagination are too lively to submit to a 
dry and painful investigation of facts, have contended 
that no physical cause is sufficient to chan^ the 
colour, and what we call the regular features of white 
men, to the dark hue and deformity of the woolly- 
hea^ negro. Their a^ments have been examined 
with much acuteness and ingenuity by Dr Stanhope 
Smith of New Jersey, Dr Hunter, and Professor 
Zimmerman, who have made it in a high degree pro- 
bable, that the action of the sun is the original and 
chief cause of the black colour, as well as distorted 
features of the negro. See America, 48—51. and 
Complexion. 

True negroes are found in no quarter of the globe 
where the beat of the climate is not very great.. They 
exist nowhere but in the torrid zone, and only in three 
regions situated in that zone, viz. in Senegal, in Guinea, 
and on the western shores of Africa, in Nubia, and the 
Papous land, or what is called New Guinea* In all 
th^ regions the atmosphere is scorching, and the heat 
excessive. The inhabitants of the north are whitest 
and as we advance southwards towards the line, and 
those countries on which the sun^s rays fall more per- 
pendicularly, the complexion gradually assumes a dack- 
er shade. And Che same men, whose colour has been 
rendered black by the powerful action of the sun, if 
they remove to the north, gradually become whiter (at 
least their posterity), and lose their burnt colour. 
Whites when transported into the burning regions of 
the torrid zone, are the first subject to fever the skin 
of the face, hands,, and feet, Incomes > burnt, hardens . 
and falls off in scales. Hitherto the colour of negroes 
appears to be only local, extrinsic, and accidental, and 
tbw short firizzled and. sparse hair is to be accounted, 
for in the very same manner. 

Climate possesses great and evident influences on the 
hair, not ody of men^ but of all other animals. If in 
one case tbeM tnuosmntations are acknowledged to be 
consistent with identity of kind, th^ ought not in the 
other to be esteemed criterioos of different species. Na- 
ture has adapted the pliancy of her work, to the situa- 
tions in which she may require it to be placed; The 
heaver and sheep removed to the warm latitudes 
change, the one its fur, and the other its wool, for a 
coarse hair that preserves the animal in a more moderate 
temperature. The coarse and black, shag of the bear is 
converted, in the arctic regions, into the finest and 
whitest fur. The colour of the hair is likewise changed 
by climate. The bear is white under the arctic circle 
and, in high northern latitudes, foxes, hares, and rabbits, 
are found white. Similar effects of climate are discern- 
ible on mankind*. The hair of the Danes is generally 
red 5 of the Englbfa, fair or brown^ and of the French,., 
commonly black. The hair of all people of colour is 
black, and that of the African negroes is likewise sparse 
md curled in a manner peculiar to themselves ^ but this 
peculiarity is analogous to the effect which a warm cli- 
nate baa on almost every other animal. Cold, by ob- 
tructing^ the perspiration, tends to throw, out the per- 
pirable matter accumulated at the skin in an additional 
of balr. A warm climate, by opening the pores, 
^po rates this , matter before it can be concreted into 
te substance of hair ^ and the laxness and aperture of 
pores render the hair liable to be easily eradica- 
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ted by innnmerable incidents. Its curl may result Kegio. 
in part from the nature of the secretion by which it is ^ ■■■y ■■ 
nourished, and in part from external heat. That it 
depends in some degree on the quality of the secretion 
is rendered highly probable from its appearance on the 
chin and other parts of the human body. Climate is as. 
much distinguished by the nature and proportion of tbe^ 
secretions- as by the degree of beat. (See Physiolo- 
gy, sect. 6.). Whatever be the nutriment of the hair,, 
it is evidently combined in the torrid zone of Africa 
with some fluid of a highly volatile or ardent quality, 
which produces the rank smell of many Aiiican nations. 

Saline secretions tend to curl and to burn the hair. The 
evaporation- of any volatile spirit would render its sur- 
face dry and disposed to contract \ whilst the centre con- 
tinuing distended by the vital motion, these opposite 
dilatations and contractions would necessarily produce a ' 
curve, and make the hair grow involved. External and 
violent heat parching the extremities of the hair, tends 
likewise to involve it* A hair held near the fire in- 
stantly coils, itself up. Africa is the hottest country on 
the globe and the influence of its heat, either external 
OF internal, or both, in giving the peculiar form to the 
hair of the natives, appears, not only firom its sparseness > 
and its curl, but from its colour. . It is uot of a shining, 
but of an adust blacky and its extremities, tend to. 
brown, as if it bad been scorched by the fire. 

The peculiarities of the negro features and form may r 
likewise he accounted rfox from the excessive heat of the * 
climate and the state of Abican society. Being sava- 
ges, they have no arts to protect them from the rays of , 
a burning. sun. The beat and serenity of the sky pre- 
serving the lives of the children without moeb care of: 
the parents, they seem of course to be, in the interior 
parts of the country, negligent of their offspring. Able 
themselves to endure the extremes of that ardent climate, 
they inure tlieir children to it firom their most tender 
age. They suffer them to roll in the dust and sand be- 
neath the direct rays of a vertical sun. The mother, 
if she be engaged, lays down the infiint on the first spot 
she finds, and is seldom at the pains to seek the miser- 
able shelter of a barren shrub, which is all that the in- 
terior country affords. When we reflect on the influ- 
ence of a glare of light upon the eye, and on the con- 
tortions of countenance produced by our efforts to re- 
pel or prevent it, we need not wonder, that the pHant 
features of a negro infant should, by constant exposure, . 
acquire that permanent imgularity which we term their - 
characteristic ugliness. But besides the climate, food 
and. clothing and modes of life have prodigioos effects; 
on the human form and features. This is apparent even 
in polished societies, where the poor and labouring part: 
of the community are much more coarse in their features, 
and ill. formed in their limbs, than persons of better for- 
tune and, more liberal means of subsistence. What aa. 
immense difference exists in Scotland, for instance, be- 
tween the chiefs and the commonalty of the Highland t 
clans ?. If they had been separately found in different, 
countries, they would have been ranged. b.y some philo- 
sophers under different species* A simil^ distinction, 
takes place between the nobility and peasantry of. 

France, of Spain, of Italy, and of Germany. 

That food and clothing, and the different modes of 
life, have as great an influence upon the shapes and fea- 
tures of the Afiicans as upon the natives of Euro^, is 

evidenti 
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Nogro: evident firon tbe different appearances of the negroes in 

the sonthem repnblics of Ainerica according to the sta- 
tions in which they are employed. The field slaves 
(says Dr Smith) are hadly fed, clothed, and lodged. 
They live in small hnts on the plantations, where they 
labour remote from tbe society and example of their 
superiors. Living by themselves, they retain many of 
the customs and manners of their African ancestors. 
The domestic servants, on the other hand, who are kept 
near the persons, or employed in tbe families ^f their 
masters, are treated with great lenity •y their service is 
light ; they are fed and clothed like their superiors ; 
they see their manners, adopt their habits, and insensi- 
bly receive the same ideas of elegance and beauty. The 
field slaves are, in consequence, slod^ in changing the 
aspect and figure of Africa. The domestic servants 
have advanced far before them in acquiring tbe agree- 
able and repilar features, and the expressive countenance 
of civil society. The former are frequently ill-shaped. 
They preserve, in a great degree, the African lips, 
nose, and hair. Their genius is dull, and their coun- 
tenance sleepy and stupid. The latter are straight and 
well proportioned •y their hair extended to three, four, 
and sometimes even to six or eight inches ; the size and 
shape of the mouth handsome, their features regular, 
their capacity good, and their look animated.*'^ 

U^n the whole, we hope that the reader, who shall 
candidly weigh in his, own mind what we have said at 
present and under the article Complexion, will agree 
with ns, that the black colour in the torrid zone^ the 
sparse crisp hairs of the negroes, and tbe peculiarities of 
; t^ir features and form, proceed from causes altogether 
. extrinsic } that they depend on locnl temperature and the 
state of society y and that they are ap accidental as tbe 
^ various shades of colonr which characterise the* different 
nations of Eutotc. If tbe whites be considered as the 
stock whence all others have sprung, it is easy to con- 
ceive how they have degenerated into negroes. Some 
have conjectured that the complete change may have 
taken place at the end of three centuries, /whilst others 
have thought that it could not be effected in less than 
double that period. Such conjectures can be formed 
fnom no certain data ; and a much greater length of 
time is undoubtedly .necessary .before negroes, when 
transplanted into our temperate countries, can entirely 
lose their, black colour. ; By crossing the breed with 
whit^,. every tqint of the negro colour may be expelled 
we l^liyve, firom the fifth generation (a). 

•fiut'the most serious charge brought against tbe ' 
poor negroes is, that of the vices said to be natural 



to them. If they be, indeed, sndi as their enenia 
represent them, trcacberoos, cruel, revengeful, 
intemperate, by a necessity of naturty they must be a 
difl^ent race from tbe whites; for thon^ all these 
vices abound in Europe, it is evident that they proceed 
not from nature, but from wrong education, which 
gives to the jontbfbl mind such deep impresrioos as as 
future exertions can completely e r ad ic a te. Lk as n- 
quire coolly if tbe vices of tbe negroes may not have t 
similar origin. 

In e^'ery part of Africa widi which the natiou of 
Europe have any commerca, slavery prevails of ths 
worst kind. Three-fourths of tbe people are slaves to 
the rest, and tbe children are bom to no other iaberit- 
ance. ** Most parts of tbe coast dtlEer in Aetr 
vernments ; some are absolute iiMmaicbies, whilst 
draw near to an aristocracy. In both the authority oftti 
tbe chief or chiefs is unlimited, extending tadile, aad 
is exercised as often as criminal cases require, uaksi 
death is commutedr into slavery ; in which case tbe of> 
fender is sold, and if the shipping will not buy tbe cri- 
minal, he is immediately' put to^death. Fatbm of free, 
condition have power to sell tbeir children, but thb 
power is very seldom enforced. In Congo, bowerer, 
a father f will sell a somor daughter, or perhaps both, . 

'for a piece of clotli,.a4!ollar or girdle of coral or besdi,^:^ 
nhd often for a bottle of wine or brandy. A busband Bstn 
'.may have as many wives as he pleases, and repudiate or wlxa. 
even sell tben;i, though with child, at bis pleasure. Tbe^^^ 

. wives and concubines, though it be a capital criow for 
the former to break the conjngal faith, have a way to 
rid themselves of tbeir hu^ands, if they have set tbeir 
. affections upon a new gallant, by accusing then of 
-some crime for which the punisbroefit is death. In a 
r word, the bulk of tbe people in every state of Africa 
are bom slaves to great men, reared as sndi, held as 
property, and as propety sold (see Slavery). ' There 
are indeed many circumstances which a free manji^^ 
may become a slave : such as being in debt, and neUk 
able to pay ; and in some of sneb cases, if tbe debt 
large, not only tbe debtor, but his family likewise, be- 
come the slaves of his creditor, and may be sold. A- 
dultery is commonly punished in tbe same manner, belk 
tbe offending parties being sold, and the porebaaMne- 
ney paid to the injured husband. 06 iy or pretended 
witchcraft (in which all the negroes firmly bdiene, fee 
Witchcraft), is anotberi and a very common eieace, 
for which slavery is adjudged tbe lawful punishment ; 
and it extends to all the family of the offender. There 
are- various other crimes which subject tbe offender and 



(a) .1. a white man with a negro woman, or negro roan with a white woman, produce a mulatto, half white 
and half black, or vf a yellow-blackish colour, with black, short frizzled hair. 2. A white man with a mabitto 
woman, or a negro with a mulatto woman, produce a quadroony three-fourths white and one-fourth black, «r 
three-fourths black and one-fourth white, er of a lighter yellow than tbe former. In America, they give tbe 
name of cabres to those who are descended from a black man and a mulatto womnOy or a mulatto man and a bbek 
woman, who are three-fourths black and one-fourth white, and who are not so black as a negro, hot blacker 
than a mulatto. 3. A white man with a quadroon won^n, or a negro with a quadroon woman, produce a mesti 
so, seven-eighths white and one-eighth black, or seven-eighths black and one-eighth white. A white man wiA 
a mestizo woman, or a negro with a mestizo woman, prodiKe, the one almost a pericct white, the other almsst 
a j^rfect blacky called a qmnUroon. This is the last gradation, there being no visible difference between the hk 
qninteroons and the whites : and the children of a white and quinteroon consider themselves as free from aU taist 
^4>f the negro race. 
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liU chn^n to be sold; and it is more than pTobable^ 
^tbtt if there were no buyers, the poor wretches would 
be murdered without mercy. 

In such a state of society, what dispositions can be 
looked for in the people, but cruelty, treattbery, and 
revenm? Eten in the civilized nations of Europe, 
blessed with the lights of law, science^ and religion, 
some of the lower orders of the community consider it 
as a very trivial crime to defraud their superiors ; whilst 
almost adl look, up to them with stnpid malevolence or 
faocorotis envy. That a depressed people, when tbev 
i^t power into their hands, are reven^fol and cruel, 
the present age affords a dreadfbl proof in the eonduct 
of the demagogues of a neighbouring nation ; and is it 
wonderful that the negroes of Africa, unacquainted 
with moral priaeiples, blinded by the cruellest and most 
absurd superstitions, and whose customs tend to eradi* 
l ate from the mind all natural afirotion, should some*- 
tiines display to their lordly masters of European ex- 
traction the same spirit that has been so generally db« 
played by the lower orders of Frenchmen to their ec- 
clesiastics, their nobles, and the family of their murder- 
ed sovereign \ When we consider that the majority of 
the negroes groan onder the croenest slavery, both in 
their own country, and in every other where they ar^ 
to be found in considerable numbers, it can excite no 



taken in battle, and told in the Evropean teUlemeats, 
were of free condition in tbeir native oountry, and per- 
haps the owners of slaves themuelves. It is not wondef- 
fnl that such mea should endeavour, even by means the 
most desperate, to regain the freedom of which diey 
hate been deprived ; nor do 1 coneeive that any further 
circumstances are necessary to prompt them to action, 
than that of being sold into uaptivity in a distant coun- 
try. One eatmot surely but lament (says our author) 
that a people thus naturally intrepid, should be sunk 
into 80 deplorable a state of barbarity aad superstition ; 
and that their spirits should ever he broken down by 
the ^oke of slavery. 'Whatever mav be alleged con- 
cerning their ferocioosness and impmeability in tbeir 
present notions of right and wrong, I am persuaded that 
they possess qualities which are capable of, and well de- 
serve, cultivation and improveraent. 

“ Very difierent from the Koromautyns are the ne- 
groes imported from the Bight of Benin, and known 
in the West Indies by the name of Eboes. So great 
is their coostitotional timidity and despondency of mind, 
as to occasion them verj f^qoently to seek, in a vo- 
hmtary death, a refuge their own melancholy re- 
lleclions. They require therefore the gentlest and 
mildest treatment to reconetle them Co their sitaation ; 
but if their eonfidenee be oMoe obtained, they manifest 




surprise that they are in general treacherous, cruel, and 
vindictive. Sneb are the caprices of their tyrants at 
home, (hat they could not preserve their own lives or 
the lives of thm families for any length of time, but by 
a perpetual vigrlaoce, which must necessarily degene- 
rate, first into cunning, and afterwards into treachei^ ; 
and it is not conceivable that habits formed in Africa 
dionld be instantly thrown off in the West Indies, where 
they are the property of men whom some of them must 
consider as a cHfl^rent race of beings. 

But the truth is, that the ill qualities of the negroes 
have been greatly exaggerated. Mr Edwards, in bis 
valuable History of the^West Indies, assures us that the 
xMandingo negroes display such gentleness of dispose 
tion and ^meanor,. as would seem the result of early 
education and discipline, Were it not that, generally 
s'peakmg, they are more prone to theft than any of the 
African tribes. It has supposed that this propen* 
rity, acmong' other vices, is nafural to a state of slareiyi 
which degrades and corrupts the human mfnd in a de- 
plorable manner ; but why the UfaniKtigoes should have 
become more vicious in this respect than the rest of the 
natives of Africa in the same conditton of Kfe, is a que- 
stion he cannot answer. 

“ The circumstances- which (according to the samt^ 
author)* distinguish the Kororoantyn or ^ld‘ Coast ne** 
groes from all others, are firmness both of body and 
mind ; a ferociousness of dtspositiou ; but withal, ac-' 
tivity, courage, and a stubbornness^ or what an ancient! 
Roman woufu have deemed an eleimtion' of soul, which 
prompts them to enterprises of drfSculty and danger, 
and enables them to meet death, in its most horrid 
shape, with fortitude or mdiffemice. They sometimes 
take to labour with great promptitude and riacrity, and 
have constitutions well adaptedfbr it ; fbrmanyof them 
have undoubtedly been slaves in Africa. Bnt as the 
Gold Coast is inhabited by various tribes,, which are 
engaged in perpetual warfare and hostility wkh etch 
other, there cannot be a doubt tfbitnuniy o#t!iU captives' 
Vei.. XIV. Part IL i 



as great fidelky, aifectiofi, and gratitude, as can rea- 
sonably be expected from men in a state of slavery. 
Tlie females of this nation are better labourers than the 
men, probably froar haviiig been more bardly treated 
in Africa* 

Tbe natives of Wbfduh, who; in tbo West Indies, 
are generatly called Pq/iMHer, are unquestioiiably the most 
doe^ and best dii^iosefl sl^es Cfaoi are imported from 
any pari of Africa. Whhoui the fierce aad savi^ 
mantiers of (he Koromanfyw aegroesy they are a^ 
happily oxeaq^l from the tiaiid aad despond^ temper 
of tbe Ebeea. The eheerM aequieseeace with which 
these pe^le aippl^ (o the hrimuts of the field, aad tlieir 
constifutionid aptitude for Such employment, aavse, with- 
out doubt, fram die great afleatssa paid to agricoltiire ' 
in tbeir nafiae couaVry. B os Wi an speaks with rapture 
of tbe improved scale ^ the soilv the noiaber of villages, 
and' the i^ustry, riches, and obKgiii^ manaets of the 
natives. Be observes, however, (Hal they are- mtich 
gr e a Oe r thieves than those of the Gold Coast, awd very 
tialike (henr iir another respect, aamoly, in the dread 
of paitty and the apprehousioa of dei^ They are, 
says be, so very appre he n s ive of deatby that Cb^ ate 
nnwilliag to hnettr H aientiobed, for frar tkai ahsae 
shouM hasten their end ; and no nm ^res tospeak of 
death in tbe presenee of (be king, on any great mafl, 
nnder the penalty of suffering' it himself, as a punish- 
ment fisr presumptiOB. He reiaies ftirtber, that they 
are addled to gaming beyOad any people of Africa- 
All these propensities are oh^rvable in the charaefer ol 
(he Pbpaws in estate of slavery in the West Indies. 
That panrshmeUt which exoiOrs tbe Koromofitya to re- 
bel, and drives the Ebo* negro Ifo suicide, is received by 
tbe Fapafws as the chastisemeat of le^ audiority, to 
which it is ^etr duty to submit patiently. The case 
seems to be, fhad (be generality of these people are iu a 
state of absolute slavery in Africa, and, having been 
habitnated to a Hfr sf labour, they submit to a change 
of situation with little reluiftimce.^ 

5 C Having 
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'Ncgr5. Having recited such observation^ as occurred to him 
M cJn contemplating the various tribes of negroes from each 
other, Mr Edwards thus estimates their general charac- 
ter, influenced as they are bjr circumstances which soon 
eflace the native and original impi-essions which distin- 
guish one nation from another when newly imported 
into the West Indies. 

Notwithstanding what has been related of the firm- 
ness and courage of the natives of the Gold Coast, it is 
certain, that the negroes in general in our islands (such 
of thenk at least as have been any length of time in a 
state of servitude) are of a distrustful and cowardly dis- 
position. So degrading is the nature of slavery, that 
fortitude of mind is lost as irce agency is restrained. 
To the same cause probably must be imputed their pro- 
pensity to conceal or violate the truth ^ which is so 
general, that the vice of falsehood is one of the roost 
prominent features in their character. If a negro is 
asked even an indifierent question by his roaster, he sel- 
dom gives an immediate reply ; but, affecting not to 
understand what is said, compels a repetition of the 
question, that he may have time to consider, not what 
is the true answer,* but what is the nu>st politic one for 
him to give. The pronencss observable in many of them 
to the vice of theft has already been noticed \ and I am 
afrwid (says our author), that evil communication makes 
it almost general. It is no easy matter, I confess, to 
discriminate those circumstances which are the I'csult of 
pjmxlmate causes, from those which are the eflfects of 
national customs and early habits in savage life *, but I am 
afraid that cowardice and dissimulation have been the 
properties of slavery in all ages, and will continue to be 
so to the end of the world. It is a situation that neces- 
sarily suppresses many of the best aflfections of the human 
lieart.«»If it calls forth any latent virtues, they are 
tiiose of sympathy and compassion towards persons in 
(he same condition of life ^ and accordingly we find 
that the negroes in general are strongly attached to 
iheir countrymen, but above all, to such of their com- 
panions as came in the same ship with them from Afri- 
ca. This is a striking circumstance : the term shipmate 
is understood among them as signifying a relationship 
of the most endearing nature \ perhaps as recalling the 
time when the suflferei's were cut off together from their 
common country and kindred, and awakening recipro- 
cal sympathy from the remembrance of mutual afflic- 
tion. But their benevolence, with a very few excep- 
tions, extends no further. The softer virtues are sel- 
dom found in the bosom of the enslaved African. Give 
him sufficient authority, and he becomes the most re- 
morseless of tyrants. Of all the degrees of wretched- 
ness endored by the sons of men, the greatest, assured- 
ly, is the misery which is felt by those who are unhap- 
pily doomed to be the slaves of slaves \ a most unnatural 
1 elation, which sometimes takes place in the sugar 
' plantations. The same observation may be made con- 
cerning their conduct towards the animal creation. 
Their treatment of cattle under their direction is brutal 
beyond belief. Even the useful and social qualities of 
the dog secure to. him no kind usage from an African 
master. One of the most pleasing traits in their charac- 
ter Js the respect and attention which they pay to their 
aged countrymen. The whole body of negroes on a 
plantation must be reduced to a deplorable state of 
wretchedness, if at any time, they suflTer their aged 
4 



companions to want the common necessaries of life, or 
even many of its comforts, as far as they can procure 
them. They seeni to be actuated on these occasions by 
a kind of involautary impulse, operating as a primitiTe 
law of nature, which scorns to wait the cold dictates of 
reason : among them, it is the exercise of a commoti 
duty, which courts no observation, and looks fur no 
applause.’’ 

As the colour and features, and moral qaalitles of 
the negroes, may be thus easily accounted for by the in- 
fluence of climate and the modes of savage life, so there 
is good reason to believe that their intellectual endow- 
ments are equal to those of the whites who Lave been 
found in the same circumstances. Of those imitatire 
arts ill which perfection can be attained only in an im- 
proved state of society, it is natural to suppose that they 
have but little knowledge ^ but the fabric and colours 
of the Guinea cloths are a proof of their native inge- 
nuity. In the West Indies many of them are eipetl 
carpenters, some watchmakers, and* one or two bve 
successfully practised pbysic \ while others have figured 
both in Latin and English poetry, so that we cannot 
doubt but tliat God, who made the world, hath t^k 
of one blood all nations of men,” and animated tbem 
with minds equally rational. 

NEGROLAND, or Nigritia, a country of Afri- 
ca, l^ing next to Guinea towards the north, and ti- 
tending from l8® of west to 23® of east longitade, 
and from 9^ to 20° of north latitude. On ibenortk 
it is bounded by Zaara or the Desert ^ on the east, by 
countries unknown ; on the south, by Guinea ; and oa 
the west, by the Atlantic ocean ^ and is watered by 
the great river Niger os Senegal, which runs tbroagb 
it from east to west. The Europeans have settkmenu 
on the coasts of this comUry, especially near tbe 
mouths of the Niger and Gambia, which last b sap- 
posed to be a branch of the former. A great many 
nations inhabit lire banks of the rivers ^ some Papo>, 
some Mohammedans, of diflferent languages, and inde- 
pendent of one another. The country is fruitful, espe- 
cially along the rivers ^ abounding in rice, Guioci 
grain, and Indian corn, where it is cultivated y and 
with cocoa nuts, plantains, pulse, palm trees, and tro- 
pical fruits ; nor is it destitute of cattle, and a vanety 
of other animab, particularly such as abound in Ciu- 
nea. See Guinea. 

Negroland is fertilized by the overflowing of 
rivers the Senegal and Gambia,, as Egypt is by tbo 
Nile. It hath not yet been ascertained wlielbtr iW 
Gambia is a branch of the Senegal or not. As fir 
as the Europeans have penetrated up the country, tby 
appear to be distinct ^ and the Mandingo negroes 
report that the Gambia has a diflTerent origin. Tbe 
entrance into Senegal river, is uarrow and sotne- 
what difficult, by reason of its immoveable bar. aod 
sandy shoals, as well as the several islands at ik 
mouth of it, and tbe several canals and marshes tbt 
clog it : but after sailing up eight or ten leagues, it u 
found broad and deep, and fit to cany large vesseb^ asd, 
excepting about five or six leagues on each side abo\& 
the mouth, which is sandy and barren ground, ik 
banks are covered with stately trees and villages, aed 
the country in general is fertile and well watered ; 
for, like the Nile, this river overflows its banks fer 
many leagues, and enriches the land to a great dr* 

fXts 
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Toland gree, though, for want of skill, the inhabitants do in the Euripus hath from the remotest antiquity been Kegropoat, 

II not reap the advantages which they might obtain from very remarkable, and this irregularity is found to be NchcmiHb. 

ropont. |t3 fertility. The people on both sides of the river connected with the age of the moon. From the three — V"' ■ ' 

live as near to it as they can, and feed great herds of last days of the old moon to the eighth day of* the new 

cattle, sowing large ancf small millet, the former of moon, and from the 14th to the adth day inclusive, 

which is called b^ us Turkey wheats in great quantities, they are regular , but on the other days they are ir- 

and with grqat increase. If the river fails of over- regular, flowing 12, 13, or 14 times in the space of 

flowing at its usual season, a great scarcity ensues in ^ 24 hours, and ebbing as often. The island is 90 miles 

' the adjacent country •, and, even when it overflows long and 25 broad in the widest part \ and produces 

regularly, it breeds such vast flights of grashoppers corn, oil, fruit, and cattle, in great abundance. The on- 

and insects, as quite darken the air, and frequently ly place in the island worth notice is the capital, which 

devour the whole produce of the soil : in which case is also called Negropont ; and which is availed, and con- 

the people kill those insects and eat them j which they, tains about 15,000 inhabitants 5 but the Christians are 

do either by pounding in leather bags, and then boil- said to be much more numerous than the Turks. The 

ing them in milk, or which is reckoned the more de- captain bashaw, or admiral of Turkey, who is also go- 

licious method, by frying or broiling them over a light vernor of the city, the island, and the adjacent con- 

blaze in a fryingpan full of holes. Thus the legs tinent of Greece, resides here : and the harbour, which 

and wings of the insects arc burnt off, and the rest of is very safe and spacious, is seldom witliout a fleet of 

the body is sufHcicntly roasted to be eaten as a dainty, galleys, ready to be put to sea against the pirates and 
which they look upon to be very wholesome and nou- the Maltese. A part of the bridge between the city 
rishing. and the coast of Greece, consists of a draw bridge no 

To the east, north-east, and south-east of the island longer than just to let a galley pass through, 
of Senegal, the country, as far as it is known, is NEHEMIAH, or Neemias, son of Hachaliah, was 
overrun with woods and marshes : the Senegal, Gam- bom at Babylon during the captivity, (Nch. i. 1 , 2, 
bia, and Sherbro, passing tlu-ough it in their way to the &c.). lie was, according to some, of the race of the 
Atlantic ocean. The Niger rises near the Senegal, priests, but according to others, of the tribe of Judah 
and runs eastward, but its termination is unknown, and the royal family. Those who maintain the first 
During the rainy montlA, which begin in July, and con- opinion, support it by a passage in Ezra, (x. lO.) where 
tinue to October, they lay the whole country under wa- he is called a priest ; but those who believe that he was 
ter 5 and indeed the sadden rise of these rivers is incredi- of the race of the kings of Judah, say, 1st, That Nc- 
Me to such as arc not acquainted with the violent rains hemiah having governed the republic of the Jews for a 
that fall between the tropics. At Galam, 900 miles considerable time, there is great probability he was of 
from the mouth of the Senegal, the waters rise 150 feet • that tribe of which the kings always were. 2dly, Ne- 
perpendicular from the bed of the river. At the island hemiah mentions his brethren Hanani, and some other 
of Senegal, the river rises gradually, during the rainy Jews, who coming to Babylon during the captivity, ac- 
season, above 20 feet perpendicular over part of that quainted him with the sad condition of their country, 
flat coast; which of itself, so freshens the water that office of cupbearer to the kin^ of Persia, 

ships lying at anchor, at the distance of three leagues to which Nehcmiah was promoted, is a mrthcr proof 
from its mouth, generally make use of it, and fill their that he was eff tin illustrious family. 4thly, He excuses 
water there for their voyage home. When the rains are hiniseh ‘from entering into the inner part of the temple, 
at an end, which soon happens in October, the intense probably because he was only a laic, (Nth. vi. 11.) 
heat of tjje sun usually dries up those stagnating waters Should such a man as I flee ? And who is there 
which lie on the higher parts, and the remainder from that, being as I am, would go into the temple to save 
lakes and marshes, in which are found all sorts of dead bis life?’^ 

animals. At last, those too are quite dried up *, and The Scripture (Ezra ii. 63. Nehem. vii. 65.) calls 
then the effluvia that arise are almost quite insupport- him Knir^n tirs/tathoy that is to say, cup-bearer,;’* for 
able. At this season the winds blow so hot from the he had this employment at the court of Artaxerxes 
land, that they may be compared to the beat proceed- lioiigimanus. He had an exceeding great tenderness 
ing from the month of an oven, and they bring with for the country of his fathers, though he bad never seen 
them an intolerable smell. The wolves, tigers, lions, it ; and one day, as some Jews newly come from Jeni- 
and other wild beasts, then resort to the river, steep- salem acquainted him with the miserable estate of that 
ing their body under water, and only their snout above city, that its wall were beat down, its gates burnt, and 
it for the sake of breathing. The birds soar to an im- the Jews were become a reproach among all nations ; 
niense height in the air, and fly a vast way over the he was sensibly affected with this relation ; he fasted, 
sea, where they continue till tlie wind changes, and prayed, and hombled himself before the Lord, that be 
comes from the west. would be favourable to the design he had then conceiv- 

^EGROESy White, See Heliophobi and Albino. ed of asking the king’s permission to rebuild Jerusalem. 
NEGROMANCY. See Necromancy. The course of his attendance at court being xome, he 

negropont, anciently an island of the presented the cup to the king according to custom ^ 

Archlj^lago, stretching along the eastern coast of bat with a countenance sad and dejected ; which the 
Achaia or Lrvadia, from which it is separated by a king observing, entertained some suspicion, as if he 

narrow channel called the Euripus, This strait is so mi^t have had some bad design ; but Nehcmiah (ii.) 

narrow, that the island is joined to the continent by a discovering the occasion of his disquiet, Artaxerxe s 

bridge thrown over it; and here, it is thought, there gave him leave to go to Jerusalem, and repair its walls 

fv as formerly an -isthmus. The irregularity of the tides and -gates ; bet, however, upon this condition, that be 

5 C 2 should 
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NeltemlaV. should return to court at a time appointed. Letters 
^ were made out, directed to the governors beyond the 
Euphrates, with orders to furnish Nebemiah with tim- 
bers necessary for covering the towers and gates of the 
city, and the house designed for Nehemiah himself, who 
was now appointed governor of Judea, in the year of 
the world 3350. 

Nehemiah being arrived at Jerusalem with the king\s 
commission, went round the city; and having viewed 
the condition of the walls, assembled the chief of the 
people, produced his commission, and exhorted them to 
undertake the reparation of the gates and wails of the 
city. He found every person ready to obey him ; 
whereupon he immediately began the work. The 
enemies of the Jews observing these works in such for- 
^ wardness, made use of all the means in their power to 
deter Nehemiah from this undertaking, and made seve- 
ral attempts to surprise him ; but finding that their de- 
signs were discovered, and that the Jews kept upon their 
guard, they bad recourse to craft and stratagem, endea- 
vouring to draw him into an ambuscade in the fields, 
where they pretended they would finish the dispute at an 
amicable conference : but Nehemiah gave them to un- 
derstand, that the work he had begun required bis per- 
sonal attendance ; and therefore he could not empe te 
them. He sent the same answer to four several mes- 
sages that they sent one after another on the same sub- 
, jeet, (^Id, iv. and vi.). 

Sanballat, the chief of the enemies of the Jews, to- 
gether witlvhis associates, wrote word, that a report was 
spread that the Jeirs were hoilding the walls of Jerusa- 
lem only with a design to make it a place of strength, 
to support them in an intended revolt ; that it was said 
also that Nehemiah had suborned false prophets to fia-, 
vour his designs, and to encourage the people to choose- 
him king ; and to stop the course of these rumours, be 
advised him to come to him, that they might confer to- 
gether, and' tak« such resolutions as should be found: 
convenient. Nehemiah gave himself no trouble on this, 
account, but returned for answer, that all those accusa- 
tions were false and mada at random. About the same 
time he discovered, that a false prophet called She^ 
maiah^ had been corrupted by bis enemies, and that 
some of the chief of the city were secretly in opnfede- 
vacy with^hem. Yet all this did not discourage him ; 
he went on with bis work, and happily completed it ip 
two and fifty days after it had been begun. 

Then he made a dedication ef the walls, of the 
towers, and of the gates of Jerusalem, with^the solem- 
nity and magnificence that such a work required. He 
separated the priests, the Levites, and the princes of the 
people, into two companies, one of which walked to 
the south and the other to the north, on the top of the 
walls. These two companies were to meet at the ten»- • 
pie. The procession was accompanied with music both 
vocal and instrumental : and when they were all come 
to the temple, they there read the law, offered sacrifices, 
and made great rejoicings. And as the feast of taber- 
nacles happened at the same time, it was celebrated 
with great solemnity, (/</. viii.). Nehemiah observing 
that tlie compass of the city was too large for its inha- 
bitants, he ordered that the chief of the nation should 
fix their dwelling in the city ; and caused them to draw 
lots, by which a tenth part of the. whole people of Ju- 
dah were to dwell at Jerusalem, {Id. xi.). Then he ap- 
. 3 



plied himself to the reformation of such abuses as bad Keki 
crept into the administration of the public affairs. He 
curbed the inhomaRity of the great ones, who held in 
a state of slavery the sons and daughters of those wks 
were poor or unfortunate, keeping their lands in po^ 
session, which these poor people him been obliged either 
to mortgage or to sell to the rich. Another abuse there 
was, which Ezra had in vain attempted to redress, that 
they bad contracted marriages with strung and idola- 
trous women. Nehemiah undertook to dissolve these 
marriages, succeeded in U, and sent away all such wo- 
men as bad been taken a^inst the express commaod of 
the law, {Id. ix.). Having likewise observed, that the 
priests and Levites were obliged to take refuge when- 
ever they could, and so the ministry of the temple was 
not altered or performed with that decency it ought, 
because they did not receive the revenues that the law 
had appointed for tbeir subsistence ; be ohli|^ the peo- 
ple punctually to pay, the. ministers of the jLord what 
was due to them, and enjoined the. priests and Levites 
duly to attend on their respective duties, and to dis- 
charge their fiinctioiis, ( Id. xiii. 10, 1 1, &c.). He en- 
forced the observation of the sabbath^ which had been . 
muck neglected at Jerusalem, and would not permit 
strangers to come in to buy and seI4 hut kept the gates 
of the city shut a]l that day. And, to perpetuate as . 
much as was possible these good regulations which be 
had newly established, lie engaged, the chief men of the 
nation solemnly to renew the covenant with the Lord. 
This ceremony was performed in the temple, and an in- 
strument was drawn np^ which was smed by the ^prin- 
cipal men, both prieMs aqd. people {Id. ix. x.}, in the 
year of the world 3551. 

We. read in the books. of Maccabees (2 Msec. L 
20, 21. &c.), that Nehemiah sent to search for the 
holy fire, which before the. captivity of Babyfon the 
priests had. bid in a dry and. deep pit ; but not finding 
any fire there, but instead thereof a thick and.. muddy 
water, he sprinkled this upon the altar ; wbereupofi the 
wood which bad been sprinkled with this waiter took 
fire presently . as soon as the sun began to a^etr. 
Which miracle coming to the knowledge of the king 
of Persia, be caused the place to be encompassed with 
walls where the fire, had been bid, and grant^ great fo- 
vours and privileges to the priests. It is recorded in 
the same books, (2 Macc. iL 13, 14.), that Ncbflih 
erected a library, wherein he pl^d whatever he eaM 
find, either of the books of -the ,propheta, of David, or 
of such princes as had made presents to tbe^tenifk. 
Lastly, be returned to Babylon {Id. v. 14. and xiiL 6.) 
according to the promise be bad made to King Arta- 
xerxes, about the thirty-second year of this pnocr, 
in the year 3563. Frcmi thence he returned agaia la 
Jerusalem, where be died in peace, ahont the year 3580, 
having governed the people of Judah for about thirty' 
years. 

The book whicli in the English Bible, as also in the 
Hebi'ew, has the name of Nekemm/tj in the Latin Bible 
is endted the book of Esdtns; and it must be ceofea se d , 
that though this author, speaks in the first person, 
though at first reading one would, think that he had 
writ it day by day as the transactions occurred, yet 
there are some things in this book which could wot 
have been written by Nebemiah himself ; for exai^c^ 
memorials are quoted wherein were registered the names 
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Btoh of the prioatt to the time of Jonathan the son of £ 1 ia- 
ahiby mod even to the times of the high priest Jaddus, 

^ who met Alexander the Great. These therefore must 
have been added afterwards. 

It may well be questioned, whether this Nehemiah 
be the same tliat is meotioaed in Ezra, (ii. 2. and 
Neh. vii. 7.) as one that retomed from the Bahylo- 
nish captivity under Zenibbabel ; since from the first 
year of Cyrus to the twentieth of Artaxerxes Longi- 
manus, there are no less than ninety-two years inteiv 
vening ^ so that Nehemiah must at this time have been 
a very old man, upon the lowest computation an hun- 
dred, consequently , utterly incapable of being the king's 
Clip-bearer, of takinf^ a journey- from Sbushan to Jeru- 
salem, and of behaving there with all the courage and 
activity that is record^ of hjm. Upon this presump- 
tion, therefore, we mi^ conclude that this Was a differ- 
ent person, though of the same name, and that Tir- 
ahatha (the other name by which be is called, Ezra ii. 
63. and Neh. vii. 65.) denotes the, title of his oflk^, 
and both in the Persian and Chaldean tongues was the 
general name given U the king's deputies and. gover- 
nors. 

NEHOW, one of the Sandwich islands, discovered 
hy Captain Cook in bis last voyage to the Pacific 
ocean : these islands are eleven in nun^r, and are sita- 
ated from 18^ 44' to 12 ^ N. Lat. and froii^i54® 56^ 
to 160^ 24V W. Long. 

NEIGHBOUR^ |i. One who dwells or is sealed 
near to anether (a Kings iv. 3.). a. Every man to 
wjbom we have an opportunity of doing goM (Matt, 
xxii. 39* )• 3* ^ fellow labourer of one and the same 

people (Acts viL 27.). 4. A fdend (Job. xvi. 21.). 

At the time of our Saviour, the Pharisees bad restrain- 
ed the word neighbour to signify those of their own na- 
tion only, or their own friends ^ being of opinion that 
to hate their enemy was not fsrbid&n by their law.. 
Bnt our Saviour informed them, that the whole wmdd 
wiere tbek neighbours; that they -ought not to do to 
wother what they would net have done to themselves ; 
and that this charity ought to be extended even to their 
npemies, (Matt. v. 43. Luke x. 29, &c.). 

NEl^E^ a town of Sibesiai containing 7000 people, 
mild the residence of the bishop of Breslaw, who has a 
magnificent palace here. The air is yety wholewme, 
and provisions are cheap ; the inhabitants carry on a 
great trade in wine and linen. This place suffered greal- 
ly by an inundation and fire in 1729. It was taken by 
the Prussians in 17411 who augmented the fortifica- 
tioM, and built a citadel to which they gave the name 
aC Prussia. It is seated on a river of tba^same name,, 
iix £• Long. 17. 35. N. Lat. 50. 32. 

Nf£lUS MONS, in Andeni Geography^ at the foot of 
wlucb stood Itbaca^ a town of the island of that name, 

( Homer). 

N£LSON, The Right Honourable Viscoumt, one of 
tlMT .most eelebrated naval comniaiiders, was the sen of 
tbe reverend Edmund. Nelsou, and was bom at Burnham . 
Tborpe, in ^^rlblk, where his fiither was leotor, in the 
yeor 1758. He received his education at the school of 
^orth Walsham;. bat we. are unacqoainted with tbe 
partioolars relative to bis childhood, and whether the 
progress he made in hk studies was in any respect ex- 
trasordimlry. It is certain, however, that be diravered 
^ striMUg predilection for tbe naval profession at.a very 



early period, and having quitted school at the age of KeiMP. 
twelve years, went on bMrd the Raisonable of 64 guns, ^ 
commanded by his mother's hiotber. Captain hiaurice 
Suckling. 

In the month of April 1773, a voyage of discoveiy . 
to tbe north pole was undertaken by the honourable 
Constantine John Phipps, afterwards Lord Mulgfave, . 
in consequence of an application by the Royal S^iety 
to Lord Sandwich ; and although the. instructions which 
were issued, prohibited all boys from being received on 
board, yet tl^ enterprising i^pirit of Horatio Nelson 
earnestly solicited to be appointed cockswain to Captain 
Lutwidge, rather than submit to be led behind ; and 
his unsubdued spirit so forcibly struck the captain, that 
his wish was complied with. 

When the ship returned to England- in the month of 
October I 773 > Nelson. having received informatioii.-> 

that a squadron was fitting out for tbe East Indies, em- 
ployed all his interest to be appointed to one of the 
ships. It was not long before he was placed in the Sea- 
born of 20 guns, commanded by the celebrated CapUin 
Farmer, and stationed in the fore-top to keep watch, 
but soon ader removed to the quarter-deck. 

He obtained the profissBional order of lieutenant on 
the 8th of April, 1777, and received his commisaion 
the next day, as secoi^ of the Lowestoffe of 32 guns. 

Captain William Locker, in which ship he arrived at 
Jamaica ; but feeling tbatjiis glowing mind was circam- 
scribed in.so smalLa frigate, he requested the com- 
mand of a schooner, which acted as tender to the 
Lowestoffe, tbns availing himself of the opportunity of ' 
becoming an experienced pilot fer every intricate pas- 
sage through tlie islands, situated on the northern side 
of Hispaniola. 

Wl^n Sir Peter Parker arrived at Jamaica in the 
year 1778,. Lieutenant Nelson was nominated by that 
gallant admiral to be the third ol bis own flag ship, 
the Bristol, aqd by rotation soon became tbe first. 

In tills ship his services terminated io the rank of a 
lieutenant- 

On the nth of Juno, 1779, be obtained the rank of 
post-captain ; and daring tko nine ^years be had been 
in the service he not noly heoame an able officer by his . 
constant attention to every pari of his duty, and bis . 
keen observation, but be alro laid the foundation of be- 
ing a pilot of distinguisbed emineoeo» The first ship to - 
which be was appointed after being made a post cap^ 
tain, was the Hinchinbroke. On tbe arrival of Count 
d'Estaign at Hispaniola, as an attack npoo Jamaica was 
imnmdiately apprehended. Captain Nelson was intrusted ; 
with tbe command of the batteries of Pdrt-Royal, with 
tbe GOBCunkig approbation of tbe British admiral and : 
genecai. In the montfi of January 1780, it was re- 
solved on to reduce Fort Juan, on the river St John, 
in tbe gplf of Mexico, when Captain Nelson was made 
choice of to command the naval department, and that * 
of the militaiy was costimitted to Major Poison. Io 
aecomplishing the object of this arduous and interesting ' 
undertaking. Nelson's usual intrepidity was again ex- 
hibited. Having quitted the ship- under bis command, 
he siqierintended the transporting of the troops in boats, 

300 miles, up a river, whfeh none hut Spaniards had . 
ever navigated since the time of tbe buccaneers. 

His g^at and vigorous exertions were represented by 
Major rolsoa to General Hallmg in their true colours, 

nor 
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Nelson, nor was liis gallantry passed over by that officer in 
silence. After storming an out-work belonging to the 
enemy, he constructed batteries, and fought the Spa- 
niards 9 and it is to his conduct in the reduction of Fort 
Juan that the success of Britain has been justly and 
xhiefly ascribed. He was next appointed to the Janus, 
at that time stationed at Jamaica ; on his arrival at 
which place every medical assistance^ was given him 
which his situation required ; but as his health still con- 
tinued on the decline, he deemed it expedient to return 
to England in his majesty's ship Lion, the honourable 
William Cornwallis commander, to whose unremitting 
care and attention be owed the preservation of his life. 
He obtained the command of the Albemarle in the 
month of August 1781, which put bis delicate con- 
stitution to the severest trial, as he was stationed during 
the whole of the ensuing winter in the north seas. 

He sailed from Quebec in the month of October, 
1782, with a convoy to New York, where he had an 
opportunity of joining the fleet under Sir Samuel 
Hood 'y and in the month following he sailed with him 
to the West Indies, where he was honourably employed 
until the termination of hostilities. He soon after re- 
ceived orders to repair to England, being directed to 
attend in his way, his royal highness Prince William 
Henry on his visit to the Havannah. When he reach- 
ed England, the Albemarle was paid off at Ports- 
mouth on the 31st July, 1783. During the autumn ef 
that year he paid a visit to France, where he continued 
till the spring of the ensuing year, when be received 
the command of the Boreas frigate of 28 guns, and his 
destination was the Leeward Islands, where he con- 
tinued until June 1787, and was then ordered to repair 
to England. In the month of March the same year 
he was married to the amiable and accomplished widow 
of Dr Nesbit, of the island of Nevis. When the Boreas 
frigate was paid off at Sbcerncss on the 30th Novem- 
ber, 1787, he retired to the parsonage-house of Burb- 
ham Thorpe, which had been conferred upon him by 
his father for a place of residence, there to enjoy the 
consolations which result from domestic felicity. 

He again came forward on the 30th of January 
1 793, to shine forth more conspicuous as a naval ofliccr 
than he had ever done before, at which time he re- 
ceived the command of the Agamemnon of 64 guns, 
being soon placed under the orders of that truly great 
and illustrious character. Lord Hood, who at that pe- 
riod was destined to command in the Mediterranean. 
The unlimited confidence reposed in him hy this noble 
and gallant admiral, is an incontestable evidence of the 
high estimation in which his courage and naval abilities 
were held. If bis superior designed to attack batteries, 
or cut ships out of the harbours in which they were 
moored ; if troops were to be landed in perilous situa- 
tions, or passages of extreme difliculty to be explored, 
the great Nelson took the lead on every such occasion, 
seconded by the brave oflicers and crew belonging to 
the Ag^niemnon. Toulon, Bastia, and Calvi, witnes- 
sed bis gallant and intrepid deportment, of which Lord 
Hood did not fail to make honourable mention. At 
the siege of .Calvi Captain Nelson lost the sight of his 
right eye, a shot from the battery of the enemy having 
struck that of which he had the command, and driven 
-some particles of sand against bis face with irresistible 
impetuosity. 



When Lord Hood left his station in the Mediter* Xeisa 
•ranean in the month of October, 1794, the comnand'-— r- 
devolved on Admiral Holiiam, who honoured our hero 
with an equal share of his confideoce and esteem. On 
the 13th and 14th of March, and I3tb of July 1795, 
he again rendered himself conspicuous in the actions 
which then took place with the French fleet; and 
soon after he was chosen by Admiral Hotham to co- 
operate with General De Vins, on the coast of Genoa, 
in which service be continued so long as Hotham re- 
tained the command, who was superseded by Sir John 
Jervis. This oflBcer so much applauded the conduct of 
Captain Nelson, that he received the honour of wraring 
a pendant of distinction ; and in the month of May Ik 
was removed from the Agamemnon to the Capuia of 
^ 74 guns. On die 11th of August he had a captain ap- 
pointed under him. 

From April to October 1795, Commodore Nebon 
continually employed in the most active and ar- 
duous service, the blockade of Leghorn, the taking of 
Porto Ferrajo, with the island of Caprea, and finally in 
the evacuation of Bastia. In December 1796 be hoist- 
ed his broad pendant on board La Minerve frigate, 
and was dispatched with that ship, and La Blanche, to 
Porto Ferrajo, to bring the naval stores left there to 
Gibraltar, wjiich the fleet was in much want of. While 
t>n this service in the night of the 1 7th December, he 
fell in with two Spanish frigates^ one of which he ta- 
mediately attacked, and oHered the Blanche to hear 
down to engage the other. About half past ten the 
commodore brought his ship to dose action, which coe- 
tinned without interruption till half past one, whei the 
Spanish frigate of 40 guns, 28 of which were 18 
pounders, struck to La Minerve. 

After various other active and important services ihm- 
ing the three preceding months. Sir Horatio Nehen, 
in April 17979 hoisted his flag on board the Captain of 
74 guns as rear-admiral of the blue, and in the end of 
May he shifted bis flag from the Captain to the The- 
seus, when he was appointed to the command d* the 
inner squadron at the blockade of Cadiz. 'While ea 
this service he exhibited another remarkable prod of 
his undaunted personal courage. In the attack oo the 
Spanish gun-lx^ts in July, be was boarded in his barge, 
which had only the usual complement of 10 men, w 
the cockswain. The commander of the Spanish gan- 
boats, in a barge with 30 men and oflScers, made a 
desperate attack on the admiral and his brave compa- 
nions. The conflict remained long donbtfril, but 
18 of the Spaniards were killed, and almost the whak 
of the remainder wounded, the rear-admiral and hh 
brave crew succeeded in carrying this superior force. 

On the 15th of July the same year. Admiral Krisoa 
was detached with a small squadron to attack tbe town 
of Santa Cruz in the island of Teneriffe. A thousand 
men, including marines, were landed in the course of a 
dark night, made themselves masters of the town, and 
retained possession of it for seven hours ; but finding k 
impossible to storm the citadel, they prepared for thiek 
retreat, which the Spaniards allowed them to make 
molested, agreeable to tbe stipulations which bad beta 
entered into. In this unfortunate attack tbe brave 
Nelson lost his arm by a cannon shot. 

But a more splendid scene of the life of our hero h 
now opening. On the 13th of April 1798 be wa^de- 

tKbed 
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Ison, tacbed from Earl St Vincentes fleet, in pursuit of the 
V— ^ French to the coast of Egypt, with 12 sail of the line 
and one 5P gun ship, while the eneroy^s fleet consisted 
of T3 sail of the line and four frigates, protected by the 
batteries on the shore, and several gun-boats. This me* 
morable action commenced at sunset, and terminated 
gloriously for the honour of our hero and that of the 
British navy. Nine sail of the line fell into the hands 
of the conqueror, two were burnt, and two effected 
Wieir escape. The brave Nelson was wounded in the 
action, believing himself to have been shot through the 
bead ; but afler his wound was examined by the sur* 
geon, it was happily found not to be mortal, a cir- 
cumstance which diffused the most lively satisfaction 
through tlic whole fleet. To the honour of this great 
man it ought to be mentioned, that even under the 
conviction of approaching dissolution, he prepared for 
the interesting change with calmness and fortitude, de- 
sired his chaplain to recommend him to Lady Nelson, 
appointed the brave Hardy to the rank of post captain 
and to the command of a ship, and took an afiectionate 
leave of Captain Louis. 

Tlie French admiraPs ship, L^Orient, was blown up 
during the action. From the mainmast of this- ship 
Captain Hallowell ordered a coffin to be constructed, 
which was presented to Admiral Nelson^ and gratefully 
accepted by the hero, as a tokeu of aflectiouate regard. 
For some months be had it placed upright in his 
cabin ^ but in consequence of the entreaties of an old 
servant, the admiral was at length prevailed on to al- 
low it to be removed. Our readers will not be sur- 
prised that Lord Nelson should now be regarded as the 
great defence of the empire,, and the support of her na- 
tional glory. It is to his gallantry and naval skill that 
we are indebted for the victory of Copenhagen, and 
the anDihilation of that formidable northern confede- 
racy which menaced the prosperity, the commerce, the 
very existence of the rest of Europe. 

One of the most important services which Lord Nel- 
son performed, was the pursuit of the combined fleets 
of France and Spain to^be West Indies. This fleet 
had sailed from Cadix on the 10th of April, and it was 
at first conjectured that Egypt was the place of their 
destination. In consequence of this conjecture, Lord 
N^elson sailed in pursuit of the enemy for the coast of 
Egypt > and, having missed bis object, after reconnoL 
tring that coast, be passed the straits of Gibraltar^ and 
aneboned in Lagos bay on the lotli of May ^ soon after 
which he sailed for the West Indies with ten ships of 
the lioe-^ arrived oflT Barbadoes on the 4th of June > and 
having touched at Tobago, Trinidad, and Grenada,, at 
the latter of which places he was informed that the 
combined fleet had been seen on the 6th oflT Dominica } 
he reached Antigua on the I2tb, where be received in- 
formation that the enemy had been seen on the Sth 
standing to the northward. Lord Nelson, without the 
loss of a moment, continued the pursuit of the enemy on 
their return to Europe, where they arrived about the 
end of July.^ and after taking in provisions and 
water at Gibraltar, and reconnoitring the harbour of 
Cadiz > be returned to England, where he arrived in 
the Victory, on' the i8th of August, after having been 
engaged for nearly four months in one of the most ar- 
duoua* and, at the same time, one of the most important 
and beneficial, although, in its immediate object, unsuc- 



cessful enterprises, for which his life was distinguished. Ndsou. 
His lordship had now been absent from England more » 
than two years, on the Mediterranean station. 

^ The concluding scene of this extraordinary man^s 
• naval career, kindles emotions of admiration and re- 
gret and at once excites both transport and extreme 
of sorrow. Perhaps no action, in point of splendour 
and magnanimity, can equal that which deprived his 
country of one of the greatest heroes it ever produced^ 

Britons appear to be sensible of its vast importance^ yet 
k is not improbable that posterity will consider it as still 
more splendid, their love and admiration not being 
damped by the poignant recollection that they personal- 
ly saw the man by whose loss it was accomplished. 

When Lord Nelson perceived that, in consequence of 
his manoeuvres, be had reduced the enemy to the abso- 
lute necessity of engaging him, he exclaimed in the 
presence of Captain Hardy and the other officers who 
surrounded him on the quarter deck ^ ** Now they can- 
not escape us^ 1 think wc shall at least make sure of 



twenty of them. — I shall probably lose a leg, but that 
will ^ purchasing a victory cheaply.'^ But alas ! 
amidrit the inexpressible satisfaction and delight, which 
a victory so splendid could not fail to inspire, he has 
left us to lament that it was purchased by the loss of a . 
life so incomparably valuable. 

His lordship^sflag ship fell on board the Redoubtable, 
by which means he was exposed to the fire of the nius- 
ketry from the tops^ and the insignia of his grandeur and. 
dignity, it is supposed, singled him out to the aims of the 
enemy, which in the issue were too fatally successful. 
His secretary was cut in two by bis side with a chain 
shot, and soon after a ball grazed bis lordship^s shoul- 
der, entered his left breast, and passed through bis 
lungs. He lived about three hours after this tragical 
event, during which be remained perfectly recollected, 
and' he displayed the same heroic magnanimity in the 
arms of death, which bad so eminently distinguish- 
ed him tlirough the whole of bis career. His last 
words to Captain Hardy were, “ I know I am dyings. 

1 could have wished to survive to breathe my last upon 
British ground, but the will of God be done !” In a 
few moments he expired. His last signal ought not, 
and will not be forgotten, which was by telegraph,— - 

That England expected every man would do liis du- 
ty.^’ He spoke in raptures concerning the event of the 
day only a short time before his dissotution, and sent 
word to Admiral Collingwood, desiring that he would . 
make his afiectionate farewell to all his brother seamen 
throughout the fleet. In this manner died, in the 47th 
year of his age, the ^catest commander that perhaps 
ever adorned the British navy, leaving behind him a 
name dear to Great Britain, and an example of heroism 
which will inspire bis companions in arms to emulate 
his virtues, that they too may live in the remembrance 
of a grateful posterity. 

His singular plan of attack on this memorable occa^r 
sion was^ communicated by his lordship to all bis cap- 
tains, who unanimously gave it as their opinion that it 
could not possibly fail of success, being concerted with 
such consummate wisdom ^ and they even pledged their 
lives for the favourable result of it. His titles were, 
Viscount Nelson, and Duke of Brontd.— The united 
parliament voted him a pension of 3000I. a year, to con- 
tinue during his own life and his two next heirs ^ the 
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KekM £ai(tlm4ia GMnpany ma^ luoa a present of lo^oool.^ the 
H Mgnior gave him a dUiaond aigrette worth 4000!. ; 

Ncmeau emperor of Russia gave him a diamond box worth 
. 3500!. \ the king of Naples made kim presents to the 
amount of 5<yx>l. together with the dukedom of Brontd^ 
and an estate of 3000I. per annum. Thus all Europe 
conspired to testify the eetimation in which they held 
this dbtil^gexthed hero and the miiuerous iDOnunients 
'which have haen, and still are erecting to his memory 
throughout the British empire, will continue lasting 
evidences of the esteem in which he Was held hy hie 
' grateful country. Parliament also voted a sum for the 
purchase of an eetitte for his heirs^ and bis mi^sty con- 
ferred the title of earl on his immediate successor. 

Nor were his talents wholly oouhned to the knbw^ 
ledge of naval tactics, for it is known that as a senator 
he was highly respectable, although he enjoyed few op- 
portunities of ceming forward in that capacity. When 
he did, his speeches Were htal^ by' their lordships with 
respect, and the mest profound atientioB. The few 
specimens we have of his abilities ns a politklnn, nflfbtd 
no mean proof that if he had devoted as much of his 
time to those studies as he did to his peculiar profession, 
be would have made a disttuguished figure in the house 
of peers. 

NEMAUSrS, or Kemausi^, kx Ancient Geogra^ 

. /idy, the capital of the Arseoniici in Gallia Narbonen- 
sis } a cokmy, (Coin)| with the surname of Anguetn^ 
(Inscriptien). In it stands a Roman amphitheatre^ 
which k still almost entire^ Now Nismes in Languedoc. 

NEMEA (Strabo, Livy) \ a river of Achaia, run- 
ning between Sicyon and Corinth, the common boun- 
' dary of both terrkeries, and falling inie the Corinthian 

EMEA, in Ancient Geography^ sitnated between 
’ Cleonse and Pbilus in ArgoKs ^ whether town, district, 
or other thing, uncertain j there a grove stood in which 
the Argives celebrated the Nemean games, and there 
happened all the fabulous circumstances of the Nemean 
lion. The district Nemea is mdled BenMnadiOj (Plk 
ny); a viHage, Bembina^ standing near Nemea, (^Strw- 
ho). Stephanus places Nemea in Elis ^ though net in 
Elis, but on its borders 9 Pliny, crreneonBly m Arcadia. 
In the adjoining mountain is still shown the den ef the 
lion, dbtant 1 5 stadia from the place Nemea, (Pausa- 
nias) \ in which stands a considerable temple of Jupiter 
Nemseus and Cleonoeus, from the vicraity of these two 
places. This place gave name to* the NemsMin games, 
'Celebrated every third year. 

NEMEAN GAMES, so calfed fixmi Nemea, a vil- 
lage between Rie cities of Cleenm and Pbilus, where 
tlmy were celebrated every third year. The exercises 
were chariot^races, and all the parts ef the Peatatfalumw 
These games vrere instituted in memory of OpbeHes or 
Archemorus the son of Enphetes and Creusa, and who 
was nursed by Hypsipele ; who leaving him m a mea- 
dow while she went to show the besiegere of Thebes a 
fountain, at her return fbuod him deid, aod a serpent 
twined about bk neck: whence the fbnntatn, before 



called Longing was named Arckemorus ; and the cip- Kcw 
tains, to cei^rt Hypupde, instknted these gonaca— Gas 
* Others ascribe their institution to Heretdes, alter Ins I 
victory over the Nemean lion. Others allow, that they 
were mstitutod first in honour of Archemoms ; hut n- 
"termitted, and revived again by Hercnlea* The victors 
were crowned widx pt^ey, an herb used at feaerals, 
and feigned to bdve sprung from Ardiemoms's blood 
The Argivet j^resided nt these games. 

NEMESIANUS, Aurelius Olympiqs, a Latio 
poet who \tas bom at Carthage, and flonri^dabool 
the'^ear <281, under the emperor Corns, and his. sons 
Cahnus aod Nomerian: the last of which cropei ws 
was 80 food of poetry, that he contested the gkny with 
Neniesianus, wbo had written a poem upon fishing nab 
maritime afiairs. We have still remaining a poem of 
'bur author called Cynegeticonf and fear eclogoes : they 
Were published by Paulus Manotius in 1538; by Bar- 
tbelet in 1613 ; at Leyden in 1653 •, with the antes of 
Janus VHtias. GiraUfi bath preserved a fr ag me nt of 
Nemesianns, which was communicated to him by Sso- 
nazarius, to whom we are obliged for oat poet's wockit 
for having found them written in Gothic characten, be 
procured them to be put into the Roroan, and tiicB 
them to Paulus Maontias. Ahheogh thk poem ball 
acquired some reputation, it is greatly inferior to tbw 
of O^ian and Gmtian umd the same subject •, yet Ne- 
mesiknus'ii style k natnrai enough, and has some dtfiet 
ef elegance. The world was so much possessed niu an 
opinion of hk poem in the eighth century, that k ms 
read among the classics in the public schools, paiticrisF- 
ly in the time of Chorlemagne, as appears from a letter 
of the celebrated Hincmar bishop of Rheioos, to bk 
nephew Hincmar of Laou. 

NEMESIS, in Pagan worship, the daughter ef Jo- 
]Mtor and Necessity, or, according to others^ of Otame 
and Nox, bad the care of rovenging the cri msswfal 
human justice left unpunished. She was aks called 
AdraetarOy because Adinstuo king of* Argos first riMd 
an altar to her ^ and RAamnueia, from her hoviog a 
magnificent temple at Rbammis in Attka. She hri 
Hkewiso a tempfe at Romo m tho Capilri. Sht is if* 
presented with a stem cemstonance, holding a whip is 
one hand and a pair of scales in the other. 

NEMESIU8,. a Greolt philosopher who e wbraeri 
Christianity, and was made Nebop^ Eoaosa in Aar- 
oia, where he had his birth ^ ho fteurished in tbe kgkh 
nhig of the fifeh century. -Tbeve is a work of hiieiM, 
entitfed De Natmra Homimey in which herefotes feefe 
talky of the Stoics and tho errors of tbe Man k he ci ^tht 
Apslfianarkts, and tho Ennoiiuaiis ; bat he ospoutestk 
opinion of Origen coneemkig the- pre-e x ist ence sf soih 
(a). Ttik treatise was translated by Valto, and piwl* 
ed in 1 5^5. Another version was afterword nafe d 
it hy Ellebodiu^ and printed in 1665 9 ^ rise imert- 
ed m tlie Bibliotheca Fatrumy in Gi«ek and Lsds. 
Lastly, Anotber edifioD was published at Oafind m 
Y&j I , felto, with a fearaed prelnoe, w b e sei a the c£tv 
endeavours to prove, firom a passage m thk booh, tbrf 



(A) It k much more probable that he and Origen both bronght dieir opinion with them from tbe schoob d 
philosopby, than that either of them borrowed, it from the other. See Metaphysics,. Part IIL Chap. IV. 
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MuBi the circulation of the blood was known to ^emcsius j • of tiroes and seasons may be taken from other planets, Keoncnia 

I which, however, was since shown to be a mistake by yet they are all owing to him as the original of those || 

Freind, in his History of Physic. borrowed rays by which they shine. Ihc games and . 

N£M 1 N£ COVTRAOICENTE, “ none contradicting public entertainments at these festivals were made by ^ 
it a term chiefly used in parliament when any thing the rich, to whose tables the poor flocked in great num- 
is dmried without opposidon. bers. The Athenians at these tiroes offered solemn 

NEMOURS, a town in France, in the department prayers and sacrifices for the prosperity of their coui^- 
of Seine and Marne, containing 3469 inhabitants in try during the ensuing month. See Games. 

1800. It is seated on the river Loing, in £. Long 2. The Jews had also their neomenia, or feast of the new 
45. N. Lat. 48. 15. moon, on which peculiar sacrifices were appointed: and 

NENAGH, a post and fair town of Ireland, in the on this day they had a sort of family entertainment and 

county of Tipperary, and province of Munster, 75 miles rejoicing. The roost celebrated neomenia of all others 

from Dublin. It is situated on a branch of the river was that at the beginning of the civil year, or first day 
Shannon which runs into Lough>Derg. Here stand of the month Tisri, on which no servile labour was per- 
tbe ruins of an old castle called Nenagh-round. Also formed : they then offered pardcular burnt sacrifices, 
those of an hospital founded in the year 1 200, for ca- and sounded the trumpets of the temple. The roodera 
noDs following the rule of St Augustin. It was dedi- Jews keep the neomenia only as a feast of devotion, 
eated to St John the Baptist, and was usually called which any one may observe or not as he pleases. 

Teachortf or St Jobn^s house. In the reign of -Henry NF.OPHYTES, “ new plants a name given by 

HI. a friary for conventual Franciscans was also founJ- the ancient Christians to those heathens who had newly 

ed here, and esteemed the richest foundation of that or- embraced the faith •y such persons being considered as 

der in the kingdom. Here is a barrack for two troops regenerated, or bom anew by baptism. The term neo- 
of horse. This town was burnt on St Stephen's day, phytes has l^n also used for new priests, or those just 
>3489 by the Irish. The fairs held here are four. admitted into orders, and sometimes for the novices in 

NENIA, or Na;nia, in the ancient poetry, a kind monasteries. It is still applied to the converts made by 
•f Rineral song sung to the music of flutes at the obse« the missionaries among the infidels, 
quies of the dead. Authors represent them as sorry NEPA, a genus of insects belonging to the order of 
compositions, sung by hired women mourners called bemiptera. See Entomology Index. 

Pretficee. The first rise of these Nenia is ascribed to NEPAL, a kingdom of India, to the north-cast of 
the ph3r8icians. In the heathen antiquity, the goddess the city of Patna, inclosed among the secondary branch^ 

•f tears and ftmerals was called Nenia ; whom some es of the Himmaleh mountains, of great extent from 
suppose to have given that name to the funeral song, east to west, but scarcely exceeding a degree of lati- 
and others to have taken her name from it. tude in breadth. The height of the country above the 

NEOCESARIA, (Pliny), a town of Pontus on the sea, as indicated ^y the barometer, is not less than 
south or the le^ side of the Lycus. About the year 4000 feet ; yet Colonel Kirkpatrick found the thermo- 
342, when Leontius and Sallustius were consuls, it was meter on one occasion at 87^. But the neighbouring 
entirely ruined by a dreadful earthquake, no edifice mountains afford the inhabitants every variety of cli- 
haviog withstood the violence of the shock, except the mate, from the heat of Bengal to the cold of Russia, 
cborch and the bisbep^s habitation, who was saved, with The high grounds are very healthy \ in the valleys 
the clergy and some other pious persons, while the rest fever prevails ^ guttural tumours or goitres are found in 
of the inhabitants were buried in its ruins. both. Iron and copper abound in this country. Though 

NEOMAGUS,* (Ptolemy) ; Noviomacus, (An- stones are found, the bouses are built of brick, ce- 
tonine) \ a town of the Rcgni in Britain: now thought mented with mud. The cattle are similar to those of 
to be Guildford in Surry, (Lhuyd) \ or Croydon, (Tal- Bengal, and the honey is excellent. The soil is fer- 
bot). But Camden takes it to be Woodcote, two miles tile, and besides wheat, rice, and sugar, yields the 
to the south of Croydon, where traces of an ancient Zooral a species of yam, and the Kuraila a. kind of 
town are still to be seen. wild asparagus, which form a considerable part of the 

Neomagus, (Ptolemy); Nbumiit/7g'iis(Antonine); a subsistence of the poorer inhabitants, 
town of the Treviri on the Moselle. Now Numagen The inhabitants consist principally of the two supe- 
14 miles east, below Triers. rior classes of Hindoos, and a race called Newars, who 

Neomagus, (Ptolemy) ; Noviomagus Lexoviorumy are probably of Chinese or Tartar origin. The former, 

( Antonine) ; a town of C^llia Celtica. Now LiseuXy who compose the army, engross all situations of trust. 

In Normandy. and are found dispersed all over the counti-y. The 

Neomagus, (Ptolemy) ; Noviomagus Nemetvmy Newars are confined almost entirely to the valley of 
(Antonine). Now Spircy a city of the Palatinate, on of Nepal Proper. The latter are divided into several 
the left or west side of the Rhine. castes or orders. The total population is estimated at 

Neomagus, (Ptolemy) ; a town of Gallia Narbo- about half a million. The Newars are a peaceable and 
nensis, on the confines of the Tricastini. Now Nyons industrious people, of a middle size, with broad should- 
in J3auphine. ers and chests, very stout limbs, round and flat faces, but 

NEOMENIA or Noumenia, a festival of the an- open and cheerful. The Newar women change their 
oient Greeks, at the beginning of every lunar month, husbands as often as they please on the slightest preten- 
whicb, as the name imports, was observed upon the day ces. The religion of the country is the same as the 
of* the new moon, in honour of all the gods, but espe- Hinduism of Bengal. The government is despotic. The 
ciall^ Apollo, who was called NeomenioSy because the trade is inconsiderable, being crushed by monopolies, 
mn the fountain of light; and whatever dUtioction Khatmandu, the capital, is supposed to contain about 
Vox.. XIV. Part II. t 5 50,060 
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Ne{Ml 5OyOO0 ishabltmntB. It aboamls in wooden temples, 
I) which are so numerous, that Colonel Kirkpatrick says, 

. there are almost as many of them as of houses. 

^ ' NEPENTHES, a ^nus of plants belonging to the 
gynandiia class ; and in the natund method ranking 
among those of which the order is donbtful. See Bo- 
XAXty Index. 

NEPETA, Catmint, or Nep^ a genus of plants be- 
longing to the didynamia class, and in the natural me- 
^od ranking under the 42d order, Verticiliatee. 
•'Botany Ir^x. 

NCPHELIUM, a genus of plants helonging to the 
nmnoBcia elass. See Botany Index. 

NEPHEW, a term relative to uncle and aunt, sig- 
nifying a hrother^s or sister’s son ^ who, according to 
the civil law, is in the third degree of consanguinity, 
hot according to the canon in the second. 

NEPHRITIC, something that relates to the kid- 
iwys. See Kidney. 

Nepbritic Wood^ (lignum nepkriticum)^ a wood of 
a very dense and compact texture, and of a fine grain, 
brought to us from New Spain in small blocks, in its 
natui^ state, and covered with its bark. This wood 
is said to be a good diuretic ^ and we are told it is used 
among tlie Indians in all diseases of the kidneys and 
bladder, and in suppression of urine, firom whatever 
eause. It is also recommended in fevers, and in ob- 
structions of the viscera. The way of taking it among 
the Indians is only an infusion in cold water. These 
uses are not however properly ascertained. See Gui- 
XjkNDiNA, Botany I^ex. 

Nsprmjtic Stone. See Nephrite or Jade^ Mine- 
ralogy Index. 

NEPHRITICS, in Pharmaey^ medicines proper for 
diseases of the kidneys. See Materia Medica Itidex. 

NEPHRITIS, or inflammation of the kidneys. See 
Medicine Index. 

NEPOS, Cornelius, a celebrated Latin biogra- 
pher, who flourished in the time of Julius Caesar, and 
hved, according to St Jerome, to the sixth year of 
Augustus. He was an Italian, if we may credit Ca- 
tullus, and bom at Hostilia, a small town in the terri- 
tory of Verona, in Cisalpine Gaul. Ausonius, however, 
will have it that be was bom in the Gauls. Leander 
Alberti thinks Nepos’s country was Verona. Cicero 
and AtCicus were friends of cor author } who wrote the 
lives of the Greek historians, as be himself attests in 
that of Dion, speaking of Pbilistos. What he says, also, 
in the live# of Cato and Hannibal, proves that he bad 
also written the lives of the Latin captains and historians. 
He wrote some other excellent works which nre lost. 

All that we have left of his at present is, ** The 
Lives of the illustrious Greek and Roman Ca^aios 
which were a k>ng time ascribed to AEmilius Probns, 
who published them, as it is said, under his own nsme, 
to insinuate himself thereby into the favour of the em- 
peror Theodosios ^ but, in tlie course ef time, the fraud 
has been discovered, idthough several learned persons 
have confounded the two authors. This piece has been 
translated into French by the Sieur de Claveret, with a 
dedication to the duke of Longneville, in 1663 ’ 
again by M. l 3 e Gras, then of the congregation of tlie 
Oratory at Paris, 1729, lime. We have an excel- 
ient translation of it into English, by several bands at 
Oxford, which has gone through several editions*. 
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NEPTUNE, in Pagan worship, the god of tb 
sea, was the son of Saturn and Vesta or Ogs, and the 
brother of Jupiter and Pluto. He assisted Jopitrr is 
his expeditions ; on which that god, wbes he anirri 
at the supreme power, assimed him the sea ud the 
islands for his empire. He was, however, expdhd 
from heaven with Apollo for conspiring wajaA Jo. 
piter, when they were both employed by Laonedos 
king of Phrygia in building the walls of Trof ; hit 
that prince dismissing Neptune without a revanl, hr 
sent a sea monster to lay waste the country, on which 
be was obliged to expose his daughter HesioM. Ue 
is said to have been the first inventor of bonnitoflhip 
and chariot racing; on which account Mithridate^ 
king of Pontiis threw chariots drawn by four Imtri 
into the sea in honour of this god ; and the Bonais 
instituted horse races in the circus at his fcstinl, do* 
ring which all other horses left working, and the onilef 
were adorned with wreaths of flowers. 

In a contest with Minerva he produced t hone h? 
striking the earth with his trident ; and on aaother 
occasion, in a trial of skill with Minerva and Vwicas, 
produced a bull, whence that animal was sacrificed tt 
him. His favourite wife was Aropbytrite, whoa he 
long courted in vain, till sending a. doipbin to inter- 
cede for him, he met with success; on which hr ic- 
warded the dolphin by placing him anxmg the rtin. 

He bad also two other wives, one of whom msciBed 
Salasia from the salt water ; the other VcnUn bm 
the ebbing and flooring of the tides. He hid lib* 
wise many concubines, by whom be had a grest mkn 
of children. He is represented with black bsir,wkht 
garment of an azure or sea green ; holdiag bh trident 
in his hand, and seated in a large shell dbrawii ly« 
horses : attended by the sea gods PalenKMi, Ghnox 
and Pborcys, and the sea goddeeaes Thetis, 

PanopQca, and a long train of tritons and set ijwfhi. 

This deity was known in Egypt by the nw d ^ 
nohue or Canopus^ and was worshipped as tbe mnto 
ffqtforvm or spirit of the Nile. His embien w« the fc- 
gurc of certain vases or pitchers, with which the Efjp 
tians filtrated the water of the sacred riw, b order 
to purify and render it fit for use. From An 
of each of these vases, which were charged with hb 
rogly phics, arose the Imd and sometiines tbe betd ni 
hands of a man or woman. Such are tbe cahbai 
which still remain of the Egyptian Neptuaew^bn- 
bus ; and it was by this emblem that tbe totekr fn 
of Egypt vanquished the god of Chaldea in tbe 
ous manner mentioned by Ruflinuo in his EcdediRKsl 
History *. • Lb 

** The Chaldeans (says he) who adored tb ^ 
carried their god into various countries that be swit 
try bis strength in contests with other gofc fl* 
vanquished, as - we may easily conceive, tbe 
made of gold, silver, brass, and wood, &c. by rcdiwsf 
them to ashes ; and thus the worship of fire wm 
where established. The priest of Canobus 
as became him, to admit the superiority of itn*^ 
gods, contrived to make his god vanqim tbi 
of Cbaldsea in a pitched battle, llie vases wbieb om 
worshipped as the emblems of Canobus, bemg ^ 
filtering the waters of the Nile, were of 
forated on all sides wkh very snMdl bolef. ^ 
firithful priest haring stopped all tJw holes m " 
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Wax, and painted tbe rase of different co- 
ll lours for a reason nrliich the reader will admit to be a 
tn. gooi) one, filled it up With water, and fitted to its month 
tbe bead of an idol. This emblem “of Canobus was 
then placed in a small fire brought br die Chaldeans as 
tbe emblem of their god 5 and tbns the gods of Egypt 
and Chaldea were forced into battle^ The contest, 
howerer, was of short dnration. The beat melt- 
ing the wax made way for the water to run ont, which 
>i|aicklr extinguished the fire ^ and thus Canobus van- 
quished die god of tlie Cbaldeans.^^ Hidicitlous as this 
story is, it is perfectly si^itable to the genius, of Paga- 
tiismy and the mean artifices of the Pagan priesthood \ 
bat we suspect that the historian labonred uadet one 
imstske, and snbsthnted the Chaldeans instead of the 
Persians. See Polytheism. 

NEREIDS, in the Pagan theology, sea nymphs, 
daughters of Ncreus and Doris.— The Nercidi were 
esteemed very bandsotne ^ insomncli that Cassiope, the 
wife of Cepheus king of Ethiopia, having triumphed 
over all the lleailties of the age, and daring to vie with 
tbe Nereids, they were so enraged that they sent a pro- 
digious sea monster into the conntry, and, to* appease 
th^, she was commanded by tbe oracle to expose her 
daughter Andromeda, bound to a rock, to be devoured 
by the monster. In ancient monuments, the Nereids 
are represented riding upon sea horses j sometimes with 
an entire human form, and at Other times with the tail 
of a fish. 

NEREIS, a genus of animals belonging to the ordee 
of vermea mollusca. See Helminthology ImUx . 

NEREUS, in fabulous history, a marine deity, was 
son of Oceanus and Thetis. He settled in the ^gcan 
sea, was considered as a prophet, and had the poweY 
of assuming what form he pleased^ He married his 
sister Doris, by Whom he bad 50 daughters called the 
Iferrids^ who constantly attended on Neptune, and 
when he went abroad surrounded bis chariot. 

NERI, Anthony, a learned writer who published 
a carious book printed at Elotence 1612, in 410, with 
this title, DeiP Arte terraria Libri VIL ; or the Art 
xif Gkmmakiffg, 

NERIUM, a genus of plants belonging to the pent- 
amlria class \ and in the natural meth^ ranki^ under 
tbe 30th order, Contortee* See Botany and Dyeing 
Index. 

Nt RO, CLAUDtus Domitius C,£5AR, a celebrated 
Roman emperor, son of Cains Domitius Ahenobarbus 
aod Agrippina the daughter of Germanicus. He was 
adopted by the emperor Claudius, A. D. 50, and four 
yean after he succeeded him on the throne. In the 
bo^nning of his reign he slio^Ved several marks of the 
greatest kindness and condescension, affability, com- 
plaisance, and popularity. The object of his admini- 
stration seemed to be the good of his people ) and when 
he was desired to sign his name to a list of malefao 
ten that were to be executed, be exclaimed, ^ou/J 
to heatyen 1 could not wrtle ! He bated flattery j and 
when tbe senate had liberally commended tbe wisdom 
of tti& government, he desired them to keep their 
prataes till he deserved them. These promising virtues 
soon, however, proved to be artificial : Nero soon dis- 
played the real propensities of his nature. He deliver-^ 
jd himself from the sway of his mother, and at last 
5rdei“e4 ber to be murdered. This unnatnral act of bar- 
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burily might astonish some, hot Noro bad bis dev 64 %d Verh. 
adbei*ents j and when he declared that he bad taken v ■■■ 
away his mother’s life to sate hitnself from ruin, the 
sea^ae applauded hie measures, and the people signified 
their approbation. Many of his courtiers shared her 
unhappy fate) and Nero sacrificed to his fory or ca- 
price all such as obstructed bis pleasure or diverted bis 
inclinatiom In tbe niglH be generally went from his 
palace to visit tbe meanest taverns, and all the scenes 
of debauchery which Home contained. In this noc- 
turnal riot he Was fond of insulting tbe people in the 
streets \ and his attempts to offer violence to the wife 
of a Roman senator nearly cost him his life. He also 
turned aetor, and openly appeared on the Roman stage 
in the meanest characters. In his attempts to excel in 
music, and to conquer the disadvantages of a hoarse 
disagreeable voice, be moderated his meals, and ofteii 
passed tbe day ^vithont eatings The Olympian games 
attracted his notice : he went into Gh*eece, and pre- 
sented himself a candidate for tbe public honour. He 
was defeated in wrestlings but the flattery of the 
spectators adjudged liim the victory, and he retoirned 
to Rome with all the splendour and pomp of an eastern 
conqueror, drawn in tbe chariot of Angustns, and at- 
tended by a band of mnsicians, actors, and stage dan- 
cers from every part of the empire. These private 
and public amusements of the emperor were indeed 
innocent ; bis character only Was injured, and not tbe 
lives of the people. His conduct, however, soon be- 
came mote abominable : he disguised himself in tbe 
habit of a woman, and was publicly married to one of 
his eunuchs. This violence to nature aod decency 
was soon exchanged for another: Nero resumed his 
sex, and celebrated his nuptials with oiie of his mean- 
est catamites : and it was on this occasion that one 
of the Romans observed that the wotld wonld have 
been happy if Nero’s father had had such a wife. Bui 
his eruehy Was now displayed in a still higher degree, 
for lie Sacrificed to his wantooness his wife Octavia 
Poppsea, and the celebrated writers Seneca, Lncan, 
Petronins, &c» Nor did the Christians escape his 
barbarity. He bad heard of tbe horning of Troyi 
and as he wished to renew that dismal scene, he cansrd 
Rome to be set on fire in dlfllcrent places. The con- 
flagration became soon universal, and dnfing nine suc<i 
cessive days tbe fire continued. All Was desolation : 
nothing Was beard but the lamentations of motbers 
whose children had perished in tbe flames, the groans 
of tbe dying, and the continoal fall of palaces and 
buildings. Nero Was tbe only one who enjoyed the 
general consternation. He placed himself on the top 
of a high tower, and he sung on his lyre the destruc- 
tion of Troy, a dreadful scene which his barbarity bad 
realized before his eyes» He attempted to avert the 
public odium from his head by a pretended commisera- 
tion of the miseries of his subjects. He began to repair 
the streets and pnbHc buildings at bis own ex pence. He 1 
built himself a celebrated palace, which be called his 
golden house. It was liberally adorned wHb gold, with 
precions stones, and with every dung rare and exqui- 
site. It contained spacioos fields, artificial lakes, woodsy 
gardens, orchards, and Whatever exhibited a beautiful 
scene. The entrance of this edifice could admit a large 
colossus of the emperor 1 20 feet high ; the galleries 
were each a mile long, and the whole was covered with 
5 D a goldt 
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old. The roofs of the dining halls represented the 
rmament, In motion as well as in figure ; and conti- 
nually turned round night and day, showering down 
all sorts of perfumes and sweet waters. When this 
grand edifice, which, according to Pliny, extended 
ail round the city, was finished, Nero said, that now 
be could lodge like a man. His profusion was not less 
remarkable in all bis other actions. Wlien he went 
a fishing his nets were of gold and silk. He never ap- 
peared twice In the same garment , and when he took 
a voyage, there were thousands of servants to take care 
of his wardrobe. This continuation of debauchery 
and extravagance at last roused the people. Many 
conspiracies were formed against him i but they were 
generally discovered, and such as were accessory suf- 
fered the severest punishments. The most dangerous 
conspiracy against Nero’s life was that of Piso, from 
which he was saved by the confession of a slave. The 
conspiracy of Galba proved more successful, who, when 
he WHS informed that his plot was known to Nero, de- 
clared himself emperor. The unpopularity of Nero fa- 
voured his cause ^ be was acknowledged by all the 
Roman empire, and the senate condemned the tyrant 
to be dragged naked through the streets of Rome, and 
Vhipped to death, and afterwards to be thrown down 
from the Tarpeian rock like the meanest malefactor. 
This, however, was not executed j for Nero pre- 
vented it by a voluntary death. He killed himself, 
A. D. 68, in the 3 2d year of his age, after a reign of 
of 13 years and eight months. Rome was filled with 
acclamations on the occasion *, and the citizens, more 
strongly to Indicate their joy, wore caps, such as 
were generally used by slaves who had received their 
freedom. Their vengeance was not only exercised 
against the statues of the deceased monster, but many 
of his friends were the object of the public resentment ; 
and many were crushed to pieces In such a violent 
manner, that one of the senators, amid the universal 
joy, said that be was afraid they should soon have 
cause to wish for Nero. The tyrant, as he expired, 
requested that bis head might not be cut off from 
his body, and exposed to the Insolence of the popu- 
lace, but that the whole might be burned on the 
funeral pile. His request was granted bv one of Galba’s 
freedmen, and his olisequies were performed with the 
usual ceremonies. Though his death seemed to be the 
source' of general gladness, yet many of his favourites 
lamented his fall, and were grieved to sec that their 
pleasures and amusements were stopped by the death 
of this patron of debauchery and extravagance. Even 
the king of Parthia sent ambassadors to ^me, to con- 
dole with the Romans, and to beg that they would 
honour and revere the memory of Nero. His statues 
were also crowned with garlands of flowers ; and 
many imagined that he was not dead, but that he 
would soon make bis appearance and take vengeance 
on his enemies. It will be sufficient to observe, in 
finishing the character of this tyrannical monster, that 
the name of Nero is even now used emphatically to ex- 
press a barbarous and unfeeling oppressor. Pliny calls 
him the common enemy and fury of mankind ; and so 
indeed he has been called by all writers, who exhibit 
Nero as a pattern of the most execrable barbarity and 
unpardonable wantonness. The same Pliny furnishes us 
with this singular anecdote of him ; Nero had or- 



dered himself to be painted under the figure sf t co> 
lossus, upon cloth or canvas, 1 20 feet in beight” He ^ 
adds, that this preposterous picture, when it «ig fi- 
nish^^ met with its fate from lightning, wbicb coo- 
sumed it, and involved likewise the most beautifol jaiI 
of the gardens where it was placed in tbe eooiagn- 
tion.” 

NERVA, CocCEius, a Roman emperor afbr Do- 
mitian, who was the last of tbe 1 2 Cwsars. He was 1 
native of Narnia in Umbria his family, bonever, vss 
originally of Crete. Dion Cassius says be was bon on 
the 1 7th of March, in the 1 8th year of Tlberioo’tro^ 
and of the Christian era tbe 32d. Nero In tbe i2tb jcir 
of his reign made him prsetor, and erected a statue lor 
him In the palace on account of his poems (for be la 
one of the best poets of his age), some of wbicb vm 
inscribed to him. He was consol in 71 withVepadin, 
and in 90 with Domitian. 

Ancient authors uniformly celebrate him as a prince 
of a most mild and humane temper, of great modcratioa 
and generosity, who looked on bis office as enpav, 
not as if it was for bis own advantage, but for tbit o( 
his people ^ and whilst he reigned, which was howem 
but for a short time, he made the happiness of bis sub- 
jects bis only end and pursuit. He narrowly esapd 
death under Domitian was naturally of a weak iod 
timorous disposition ; and, as some say, addictc 4 te ex- 
cessive drinking. The Romans unanimously efasse bis 
emperor ; and they had no cause to repent of tbtir 
choice, for he was constantly attentive to wbat c«u!i 
make them happy } be was generous, mercifbl, asd iir 
interested. An instance of his great lenity appears ix 
his pardoning Calpui’nius Crassus who conspired agaia^ 
him. In short, he omitted nothing that migbl contn- 
hute to tbe restoring of tbe empire to its former lastrr : 
recalling those who bad been banished for rcligiosya*^ 
redressing all grievances that came to his koevied^ 
He however found his strength failing, and that it 
would be impossible for him to finish his des^ la 
consequence of which he adopted Trajan. bii 
death, which happened in the year 98, be was risked 
among tbe gods. He was tbe first Roman enpenr d 
foreign extraction. 

NERVES, in Artatomy^ certain white gbstcaii; 
cords, proceeding from the brain and spinal nanw, 
and dividing into very small branches, which aie seat 
off throughout all parts of the body) and wbidare 
found to be the organs of sensation and motka Sec 
Anatomy Index. 

NERVOUS FLUID. See Anatomy /W«r. 

NESSUS, in fabulous history, a celebrated Ccatasr, 
son of Ixion and a Cloud. He offered violence to 1 ^ 
janira, whom Hercules had intrusted to his care, with 
orders to carry her across the river Evenos. Reread 
saw the distress of his wife from the opposite sbeic of 
the river, and immediately he let fly one of hk poboo* 
ed arrows, wbicb struck the Centaur to tbe heart. N& 
BUS, as he expired, gave the tunic he then wore to Ik- 
janira, assuring her that from tbe poisoned blood vbkk 
had flowed from bis wounds, it bad received the pM 
of calling a husband away from unlawful loves, ikja* 
nira received it with pleasure, and thia monrnfol 
caused the death of Hercules.- ■ A river which wp** 
rates Thrace from Macedonia. It is also called 
Nestos. and Nestus. _ 
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NEST. See Nidus. 

|v. Eatable Birds Nests. See Bjrds Nests. 

^ NESTOR, io fabulous history, a son of Neleus and 
Chloris, nephew to Pelias and grandson to Neptune. 
He bad eleven brothers, who were all killed with his 
father by Hercules. His tender age detained him at 
home, and was this cause of his J>reservation. The con- 
queror spared his life and placed him upon the throne 
of Pylos. He married Eurydice the daughter of Cly- 
menus ; or, according to others, Anaxibia the daugh- 
ter of Atreus. He soon distinguished himself in the 
field of battle ; and was present at the nuptials of Peri- 
thous, when a bloody engagement took place between 
the Lapitbse and Centaurs. As king of Pylos and 
Messenia he led his subjects to the Trojan war, where 
he distinguished himself among the rest of the Grecian 
chiefs, by eloquence, address, wisdom, justice, und un- 
common prudence. Homer displays his character as 
the most perfect of all bb heroes j and Agamemnon ex- 
claims, that if he had 20 generals like Nestor, be 
should soon see the walls of Troy reduced to ashes. After 
the Trojan war Nestor retired to Greece, where he en- 
joyed in the bosom of his family the peace and tranquil- 
lity which were due to bis wisdom and to his age. The 
manner and the time of hb death are unknown : the 
ancients are all agreed that he lived three generations 
of men \ which length of time is supposed to he 300 
years, though more probably only 90 years, allowing 
30 years for each generation. From that circumstance, 
therefore, it was usual among the Greeks and the La- 
tins, .when they wbbed a long and happy life to their 
friends, to wbh them to see the years of Nestor. He 
had many children *, two daughters, Pbidice, and Po- 
lycaste ^ and seven sons, Perseus, Straticus, Aretus, 
Echephron, Pisbtratus, Antilochus, and Tbrasymedcs. 
Nestor was one of the Argonauts, according to Vale- 
rios Flaccus, V. 380, &c. — A poet of Lycaonia in 
the age of the emperor Sevenis. He was father to 
Pisander, who under the emperor Alexander wrote 
some fabulous stories.—— One of the body guards of 
Alexander. 

Nestor, whose secular name is not known, was a 
native of Russia, and the earliest historian of the north. 
He was bom in 1056 at Bielozero ^ and in the 19th 
year of his age be assumed the monastic habit in the 
convent of Petcherski at Kiof, and took the name of 
J^estor. He there made a considerable proficiency in 
the Greek language : but seems to have formed bb 
style and manner rather from the By2Uintine historians, 
Cedrenus, Zonaras, and Syncellus, than from the an- 
cient classics. The time of Nestor’s death is not ascer- 
tained ^ but he b supposed to have lived to an advan- 
ced age, and to have died about the year 1 iij* 

Hb great work is hb Chronicle, to which he has 
prefixed an introduction, which after a short sketch of 
the early state of the world, taken from the Byzantine 
ivriters, contains a ^ographical description of Russia 
and the adjacent regions ; an account of the Sclavonian 
latioDS, their manners, their emigrations from the 
nsnlcs of the Hanubc, t^ir dispersion, and settlement 
ft clie several countries wherein their descendants ai'e 
low established. He then enters upon a chronological 
eries of the Russian annals, from the year 858 to about 
1x3. Hb style is simple and unadorned, such as suits 
mere recorder of facts 5 but his chronological exact- 



ness, though it renders bis narrative dry and tedious, iije*tur, 
contributes to ascertain the era and authenticity of .tbeNestoritinf. 
events which he relates. v 

It b remarkable (says Mr Coxe, from whom we 
have taken this narrative), that an author of such im- 
portance, whose name frequently occurs in the early 
Russian books, should have remained in obscurity above 
600 years ^ and been sdarcely known to hb modem 
countrymen, the origin and actions of whose ancestors 
he records with such circumstantial exactness. A copj 
of bb Chronicle was given in 1668 by Prince Radzivil 
to the library of Konigsburg, where it lay unnoticed 
till Peter the Great, in bb passage through that town, 
ordered a transcript of it to 1^ sent to Petersbiirgb. But 
it still was not known as the performance of Nestor : 
for when Muller in 1732 published the first part of a 
German translation, he mentioned it as the work of the 
abbot Theodosius of Kiof ^ an error which arose from 
the following circumstance : The ingenious editor not 
being at that time sufficiently acquainted with the Scla- 
vonian tongue, employed an interpreter, who, by mb- 
taking a letter in the title, supposed it to have been 
written by a person whose name was Theodosius. Tbb 
ridiculous blunder was soon circulated and copied by 
many foreign writers, even long after it had been can- 
didly acknowledged and corrected by Mullei:. 

NESTORIANS, a sect of ancient Christians, stiU 
said to be subsbting in some parts of the Levant \ 
whose distingubhing tenet is, that Mary b not the 
mother of God. They take their name from Nesto- 
rius bishop of Constantinople, who^ doctrines were 
spread with mnch zeal through Syria, Egypt, and 
Persia. 

One of the chief promoters of the Nestorian cause 
was Barsumas, created bishop of Nbibis, A. D. 435^ 

Such was his zeal and success, that the Nestorians, 
who still remain in Chaldea, Persia, Assyria, and the 
adjacent countries, consider him alone as their parent 
and founder. By him Pherozes the Persian monarch 
was persuaded to expel those Christians who adopted 
the opinions of the Greeks, and to admit the Nestorians 
in their place, putting them in possession of the princi- 
pal seat of ecclesiastical authority in Persia, the see of 
Seleiicia, which the patriarch of the Nestorians has al- 
ways filled even down to our time. — Barsumas also 
erected a school at Nisibb, from which proceeded those 
Nestorian doctors who in the fifth and sixth centuries 
spread abroad tbeir tenets through Egypt, Syria, Ara- 
bia, India, Tartary, and China. 

He differed considerably from Nestorius, holding 
that there are two persons in Jesus Christ, as well as 
that the Virgin was not his mother, as God, but only 
as man. 

The abettors of this doctrine refuse the title Nesto- 
rians ^ alleging that it had been handed down from the 
earliest times of the Cbrbtian church. 

lu the tenth century, the Nestorians in Chaldea, 
whence they are sometimes called Chaldeans^ extended 
tbeir spiritual conquests beyond Mount Imaus, and in- 
troduced the Christian religion into Tartary proMrly 
so called, and especially into that country call^ Karit^ 
bordering on tbe northern part of China. The prince 
of that country, whom tbe Nestorians converted to the 
Christian faith, assumed, according to the vulgar tradi- 
tion, the name of John aflet bb baptism, to which he 

added 
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Kc^iomr.s, addtd the siifnanje of Presbyter^ from a principle of 
Nvstorius. modesty ^ ivlience it is said his successors were each of 
tliem called Prester John until the time of Gengis 
Khan. But Rtosheim observes, that the famous Prester 
John did not begin to. reign in that part of Asia before 
the conclusion of the Xlth century. The Nestorians 
formed so considerable a body of Christians, that the 
missionaries of Borne were industrious in their endea- 
vours to reduce them under the papal yoke. Inno- 
cent IV. in 1246, and Nicolas IV. in 1278, used their 
utmost efforts for this purpose^ but without succera. Till 
the time of Pope Julius III4 the Nestorians acknow* 
lodged but one patriarch, who resided first at Bagdad^ 
and afterwards at Mousul ; but a division arising among 
them, in 1551 the patriarchate became divided, at 
least for a time, and a new patriarch was consecrated 
by that pope, whose successors fixed their residence in 
the city of Ormus in the mountainous part of Persia, 
vrbere they still continue, distinguished by the name of 
'Simeon ; and so far down as the last century, these pa- 
triarchs petsevei-ed in their communion with the church 
of Rome, but seem at present to have withdrawn them- 
selves from It. The great Nestorian pontiffs, who form 
the opposite parly, and look with a hostile eye on this 
little patriarch, have since the year X550 been dktin- 
fished by the general denomination of £lias, and re- 
side constantly in the city of Mousul. Their spiritual 
dominion is very extensive, takes in a great part of A«> 
-sia, and comprehends also within its circuit the Arabian 
Nestorians, and also the Christians of St Thomas, who 
dwell along the coast of Malabar. It is observed, to 
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To this spirit dil motive he added one, that, thoigli Xotab 
carnal, be possibly judged of eqnal force Jms v .-y ^ 
with me (said he) tti war against them, and I wHl assist 
you against the Persians.*^ Altlioo^ the wiser ai 4 
better part of bis andkiice were amazed to tee a mn, 
before he had tasted (as the historian * expresKt hi»< Sknto. 
self) the water of his city, declare that he weald fer- 
secute all who were not of his opinion \ yet the majori- 
ty of the people approved of this dtscowne, and encoo* 
raged him to execute his porpoee. Accordingly, itn 
days after hvs consecration, he attempted to deooliik 
the church in which the Arians secredy held their as- 
semblies ^ and he succeeded so far in bis design, that 
these people, growing desperate, set it on fire them- 
selves, and consumed with it some of dm neighboaring 
houses, lliis fire excited great coramotums ia thr 
city, and Nestorius was ever afterwards called as u- 
cendidry. 

From the Arians be tomed his persecatioa agahat 
the Novatians, but was stopped in his career by the hi< 
terposition of the emperor. He then let loose his iatj 
upon those Christians of Asia^ Lydia^ and Cww, wW 
celebrated the feast of Easter upon the 14th day of the 
moon -y and for this nnimportant dermtton firom the Ca^ 
tbollc practice, many of those people were au nd ei ri 
by his agents l^th at Miletm and Sardti.— >Ok cm 
not be sorry that such a relentless peraccutor sfaooldhim 
•elf be afterwards condemned as a kciwtic, fisr hald^p 
an opmion which no man who speaks or thiaks ash 
philosophic aceoracy will now venture to cuuliwat 
nis obnoxious tenet, which produced a scUma ia the 



Christian societies established in the £ast| they have nothing more than that ** the Virgin Mary caonotwitk 
-been the most careful and successful in avoiding a mul- propriety be called the mother of God.** The ftoj/k 
litude of superstitious opinions and practices that have being accustomed to bear this expression, were wmA 
infected the Greek and Latin churches. About the inflamed against their bishop, imagining that be had le- 
middle of the 1 7th century, the Romish missionaries vived the error of Pauias Samoietenus and Pkatumif 
^ined over to their communion a small number of Ne- who taught that Jesus Christ was a mere man. Xht 
-*storians, whom they formed into a congregation or monks declared openly against him, and, with atam of 
'church *y the patriarchs or bishops of which reside in the the most considerable men of Constaotiii^e, aeparated 
city of Am Ida, or Diarbekir, and all assume the deno- themselves from bis communion. Several biahopiwisli 
miuatlon of Joseph, Nevertheless the Nestorians in ge- to him earnest persuasives to acknowledge thst Ifaiy 
neral persevere to our own times in their refusal to en- was the mother of God ^ and when he w^d not m* 
•ter into the communion of the Komisli church, notwith- ply, they procured his condemnation in the cooncil sf 
standing the earnest entreaties and alluring ofiers that Ephesus, which deprived him of his see. He then n- 
have beeu made by tbe pope*s legate to conquer their tired to bis ancient monastery at Ant inch, whcaoe he 
inflexible* constancy. was taken fottr years afterwai^ bf the cmperor*t wder, 

NESTORIUS, from whom the sect of Nestorian and banished in 435 to Tarsus. That city bei^ takia 
Christians derive their name, was bom in Gerroanica a and destroyed by tbe Barbarians, be was itmoieJ ta 
chy of Syria. He received his education at Antioch, Panopolis, a city of Thebais \ where be was not nier« 

where he was likewise baptized \ and soon after his bap- ed to remain long, bat was compeHed to go froto phot 

tism he withdrew himself to a monastery in tbe snbarbs to place, till, being in one of bis jooneys msitallf 

<t>f that city. Upon his being admitted to the order of bruised by a fall, death relieved him from the fvy ri 

priesthood, lie quickly acquired so great reputation by bis persecutors. 

the eloquence of his preach!^, and the regularity of If we examine such of his writnigs as reoiahi, ot 
his life, that by the emperor Theodosius be was deem- shall find that he was very unjustly eoDdenmed. Itsp 

cd a fit persqn to fill the second see in the Christian peats that be rejected the errors of Ehtotty Panks 

church, and was accordingly consecrated bishop of Con- mosetentiSy and Photimuf that he maintaia^ iacxpRW 
stantinopic in the year 429. terms, that the divine Word was mited to the hown 

Id one of his first sermons after his promotion, he nature in Jesus Christ in the^most strict acd iatiwWi 

publicly declared bis intention to make war upon here^ sense possible ; that these two nataree, ia ibis state d 

i and with that intolerant spirit which has so often union, make bat one Christ and one pexsoa } that the 

disgraced the preachers of the mild religion of Jesus, he properties of the Diviiw and h a ma a natarcs bwh 

called upon the emperor to free the earth ft'om heretsesy be attributed to this person) and dial Jesas Christ aej 

tpromising €0 give him heaven as a reward for his zeal, be said to have been bom of a virgi% to hsve sdW 
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mas tnd died \ but be never nrould admit that God could 
I be said to have been bom, to have suffered, or to have 
^ ^ died.^Wben we consider that every person partakes of 
‘'^^tbe substance of bis mother, and that it is this which 
constitutes the parental and filial relation between them, 
it is indeed surprising that tbe expression ** Mother of 
God^’ should ever have been admitted into the Christian 
church, or that any man who understands the meaning 
of the words should condemn Nestorius for not having 
used them. 

NESTUS, or Ncssus, a river which separates 
Thrace from Macedonia. It falls into the ^gean sea 
near the island Thasos. It is sometimes called Nesus 
and Nessus. 

NET, a device for catching fish and fowl. See the 
article Fishery. 

The taking fowls by nets is the readiest and most 
advantageous of all others, where numbers are to he 
taken. Tbe making the nets is very easy, and what 
every true sportsman ought to be able to do for himself. 
All the necessary tools are wooden needles, of which 
there should be several of different sizes, some round 
and others flat ; a pair of round pointed and flat scis- 
nars ; and a w^el to wind off the thread. The pack- 
thread is to be of different strength and thickness^ ac- 
cording to the sort of birds to be taken ; and tbe gene- 
ral size of tbe meshes, if not for very small birds, is 
two inches from point to point. The nets should nei- 
ther be made too deep nor too long, for they are then 
difficult to manage^ and they most be verged on each 
side with twisted ^read. The natural colour of the 
thread is too bright and pale, and is therefore in many 
cases to be altered. The most usual colour is tbe rus- 
set ; which is to be obtained by plunging the net, after 
it is made, into a tanners pit, and letting it lie there 
till it be sufficiently tinged ; this is of a doable service 
to the net, since it preserves the thread as well as alters 
the colour. The green colour is given by chopping 
some green wheat and boiling it in water, and then 
sowking the net in this green tincture. The yellow co- 
loor is given in the same manner with tbe decoction of 
celsuidine ; which gives a pale straw-colour, which is 
the colour of stubbie in the harvest-time. Tlie brown 
nets are to be used on ploughed lands, the green on 
^rasM grounds, and tbe yellow on stubble lauds. 

among fowlers, a net generally used for 
telatng sueh small birds as play in the air, and will 
stoop either to prey, gig, or the like } as larks, linnets, 
huntings, &c. The time of the year for using this net 
Is from August to November •j and tbe best lime is 
very early in the morning : and it is to be observed, 
tbat tbe milder the air, a^ the brighter tbe son is, the 
better will be the sport, and of longer continuance. 
I*fae place where this net slioold be laid, o«^ht to be 
plojn c^bampaign, either on short stubbles, green leas^ 
fiot meadows, near com fields, and somewhat remote 
rom towns and villages : you must be sore to let your 

Ho close to the ground, that the birds creep not 
ot aanal make their escape.— I1ie net is made of a fine 

til read with a small mesh, net exceeding half aa 
aois s^aare> it most be three ftthoms long, and bat 
no Hroaid : it must be verged about with a small but 
onrd \ and the two ends extended upon two 
iMg pedes, suitable to the breadth of the i^t, 



with four stakes, tail-strings, and drawing-Uncs.— This 
net is composed of two, which must be exactly alike ; < ■ 
and are to be laid opposite to one another, so even and 
close, that when they are drawn and pulled over, the 
sides roust qsect and touch each other. You mast stake 
this net down with strong stakes, very stiff on their 
lines, so that you may with a nimble touch cast them 
to and fro at pleasure ^ then fasten yonr drawing-cord 
or hand-lines (of which there must be a dozen at leasts 
and each two yards long) to tbe upper end of the fore* 
most staves ; and so extend them of such a straitnea^ 
that with a little strength they may rise up in the nets 
and cast them over. 

Your nets being thus laid, place yonr gigs, or play- 
ing-wantons, about 20 or 30 paces beyond, and as 
much on this side your nets : the gigs must he fastened 
to the tops of long poles, and turned into tbe wind, so- 
ns they may play to make ^ noise therein. These gigSr 
are a sort of toys made of long goose-feathers,^ Tike, 
shuttle-cocks, and with little small tunnels of. wood 
running in broad and flat swan-quills, made round like 
a small hoop ; and so, with longer strings fastened to a 
pole, will, with any small wind or air, move after such 
a manner, that bir^ will come in great flocks to ^aje 
about them. 

When you have placed your gigs, them place ywrr 
stale ; which is a small stake of wood, to prick dowu ' 
into tbe earth, having in it a mortice-hole, in which 
a small and slender piece of wooil, about two feet 
long, is fastened, so as it may move up and down 
at pleasure ; and fasten to this lon^r stick a small line, 
which, running through a hole in the stick ahove-men?- 
tinned, end so coming up to tbe place where you are 
to sit, yon may, by drawing the line op and down with, 
your right band, raise up the longer stick as yon •eo' 
occasion. 

Fasten a live lark, or such like bird, to this longer 
stick, which, with the line making it to stir up and 
down by your pulling, will entice the birds to come to 
yonr net. 

There is another stale, or enticement, to draw on' 
these birds, called a looking-glass: which is around 
stak^ of wood, as big as a man^s arm, made very sharp 
at the end, to thrust it into the ground : they make it 
very hollow in the upper part, alwve five fingers deep^t 
into which hollow they place a three-square piece of- 
wood aboot a foot long, and each two inches broad, . 
lying upon the top of the stake, and going with a foot 
into the hollowness : which foot mnst have a great knob 
at the top, and another at tbe bottom, with a deep 
slenderness between ; to which slenderness yon are to 
fasten a small packthread, which, ruBoing through 
hole in the side of the stake, roust come up to tbe place 
where you sit. Tbe three square piece of wood whick. 
lies on the top of tbe stake, must be of such a poise and' 
evenness, and the foot of the socket so smooth and. 
round, that it may whirl and turn round upon the least 
touch ; winding the packthread so many tiroes about 
it, which being suddenly drawn, and as suddenly let 
go, will keep the engine in a constant rotatory mo- 
tion: then fasten with glue on tbe uppermost flat 
squares of the three-square piece, about 20 small 
pieces of looking-^ass, and paint all tbe square wood 
bettqeen them of a light and lively redj which, 

thot- 



Digitized by kjOOQle 




NET t 768 ] NET 



Ket, the continual motion, will give such a reflection, that 
Nether- the birds will play about to admiration until they are 
lands, taken. 

’ Both this and the other stale are to be placed in the 

middle between the two nets, about tw'o or three feet 
' distance from each other ^ so that in the falling of the 
nets, the chords may not touch or annoy them : neither 
must they stand one before or after another \ tbe glass 
being kept in a continual motion, and the bird very 
often flattering. Having placed your nets in this 
manner, as also your gigs and stales, go to tbe further 
end of your long drawing lines and stale lines ^ and 
. having placed yourself, lay tbe main drawing line across 
your thigh, and, with your left, pull the stale line to 
show the birds ^ and when you perceive them to play 
near and about your nets and stales, then pull the net 
over with both hands, with a quick but not too hasty 
motion ^ for otherwise your sport will be spoiled. 

Plate See Plate CCCLXIX. where A shows the bodies of 
CCCLXlX.t|]0 main net, and how they ought to be laid. B, the 
tail lines, or the hinder lines, staked to the ground. 
C, the fore lines staked also to the ground. D, the 
bird stale. £, the looking-glass stale. G, the line 
which draws the bird stale. H, the line that draws 
the glass stale. I, the drawing double lines of the 
nets, which pulls them over. K, the stakes which 
stake down the four nether points of the nets and the 
two tail lines. L, the stakes that stake down the fore 
Hoes. M, the single line, with the wooden button to 
pull the net over with. N, the stake that stakes down 
the single line, and where tbe man should sit } and O, 
the «g. 

NETf Neat^ in commerce, something pure, and un- 
adulterated with any foreign mixture. 

Thus wines are said to be net when not falsified or 
balderdasbed *, and coflee, rice, pepper, &c. are net 
when the filth and ordures arc separated from them. 
See Neat. 

A diamond is said to be net when it has no stains or 
flaws ; a crystal, when transparent throughout. 

Net is also used for what remains after the tare has 
been taken out of the weight of any merchandise, i. e. 
when it is weighed clear of all package. Sec Tare. 

Thus we say, a barrel of cochineal weighs 450 
pounds the tare is 50 pounds, and there remain fiet 
400 pounds. 

Net Produce, a term used to express what any com- 
modity has yielded, all tare and charges deducted. 

The merchants sometimes use the Italian words netto 
proceduto, for net produce. 

NETHERLANDS, anciently called Belgia, but 
since denominated Low CountHes or Netherlands, from 
their low situation, are situated between 2^ and 7° of 
cast longitude, and between 50® and 53® 30' of north 
latitude : and are bounded by the German sea on the 
north, Germany on the east, by Lorraiu and France on 
the south, and by another part of France and the Bri- 
tish seas on the west^ extending near 300 miles in 
length from north to south, and 203 miles in breadth 
from east to west. They consist of 17 provinces j 10 of 
which were called Xhe Austrian andFrenchNetherlands, 
and the other seven the United Provinces, The whole 
united were erected into a kingdom at the peace of 
Paris in 1814. 

The greatest part of the Netherlands was conquered 
I 



by the Romans j and that part which lies towarils 
Gaul continued in their subjection till tbe decline of UtA 
that empire •, after which the Franks beome masieri^"^ 
of it •, and under the French monarchy, it was part of 
the kingdom of Metz or Austrasia. 

Towards the end of the i jth century Maxlrailiaii of 
Austria, son of the emperor Ferdinand III. aajniitd, 
by marrying the only daughter of the duke of 
dy, the duchies of Brabant, Limburg, and Loxembm^; 
the counties of Flanders, Burgundy, Hainanlt, Hol- 
land, Zealand, and Namur; and the lordship of Fries- 
land. Philip of Austria, son to Maximilian and Muy, 
married Jane the daughter of Ferdinand king of Am- 
gon and of Isabella queen of Castile ; by which means 
their son Charles inherited not only almost all Spain 
and the great countries then lately discovered in Ame- 
rica, but also those noble provinces of the Netbedands, 
and was chosen emperor under tbe name of Cherla f. 
Towards the latter end of the 1527, he added to his 
dominions tbe temporalities of the bi^oprick of Utrecht 
on both sides of the Yssel ; and Henry of Bavaria, be- 
ing distressed through war with tbe duke of GnrUo^ 
land^ and tired with the continued rebellion of his own 
subjects, surrendered to the emperor the temporalities 
of his diocese, which was confirmed by tbe pope, and 
the states of the country. In 1 536, Charles V. boo|k 
of Charles of Egmond the reversion of the dnehj rf 
Guelderland and of the county of Zutphen, in case that 
prince should die without issue, llie same year the ci- 
ty of Groningen took the oath of allegiance, and sub- 
mitted to Charles V. and in 1 543 be pot a gtnisen in- 
to tbe city of Camhi*ay, and built a citadel iheie. Hav- 
ing thus united the 1 7 provinces, as it were in one bo- 
dy, he ordered that they should continue for ever nndfr 
the same prince, without being ever separated or dis- 
membered ; for which purpose he published in Notco- 
her 1 549, with the consent and at the reqwst of the 
states of all the provinces, a perpetual and iirtvoahle 
edict or law, by which it was enacted, that in order to 
keep all those provinces together under one and the 
same prince, the right of representation, with regard to 
the succession of a prince or princess, should take place 
for ever both in a direct and collateral line, notwith- 
standing the common laws of some provinces to the 
contrary. Charles had even a mind to incorponif 
these provinces with tbe Germanic body, and to wait 
of them a circle of the empire, under the title of the cir- 
cle of Burgundy, in order thereby to engage tbe piiaces 
of the empire to concern themselves for the pieser«* 
tion of those provinces. But the Netherlands alwiT* 
jealous of their liberty, did not seem to like that incar- 
poration ; and when they were demanded to pay their 
share towards the expences of the empire, the? refotd 
it : whereupon the princes of Germany refused, in their 
turn, to take any part in tbe wars in Flanders, ^ 
looked upon those provinces as by no means beloagbg 
to the Germanic body. 

Philip of Austria and his son Charles, who were belt 
in the Netherlands, had for the^-e provinces that natanl 
aflection which men use to have for their native ccao- 
try ; and, knowing how jealous the iubabitants w«« 
their liberty, and of the privileges granted to thcai by 
their former princes, they took great care to prescre 
them and suffered willingly that the states, who wet 
the guardians of tbe people’s liberty and privilcf^ 
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}ier< 4iou1d in a manner share the supreme authority with 
ni*. them. Philip II. son to the emperor Charles had 
not the same aflFection for the Netherlands, nor those 
generous sentiments which his father had endeavonred 
to inspire him with. Being bom in Spain of a Portu- 
guese woman, be had no regard but for bis native 
country ^ and, when lie removed out of the Nether- 
lands, he left them to the weak government of a wo- 
man, to the proud and haughty spirit of Cardinal de 
Grenville, and to the wild ambition of some lords of 
these provinces, who availing themselves of the impru- 
dent conduct and continual blunders of the council of 
Spain, found their private interest in the disturbances 
they conld not fail to produce. Philip II. also, instead 
of the mild and moderate measures which his predeces- 
sors had successfully employed on many occasions, as 
best suiting the genius and temper of the people, bad 
recourse to the most violent and cruel proceedings ; 
which, far from curing the evil, served only to exaspe- 
rate it the more and render it incurable. The Spa- 
niards, whom he sent thither, being bom and educated 
in an absolute monarchy, jealous of the liberties and 
envious of the riches of the people, broke through all 
their privileges, and used them almost after the same 
manner as they had done the inhabitants of their new 
and ill-gotten dominions in America. This treatment 
occasioned a general insurrection. The counts Hoorn, 
Kgmont, and the prince of Orange, appeared at the 
'head of it, and Luther's reformation gaining ground 
about the same time in the Netherlands, his disciples 
joined the malecontents : whereupon King Philip in- 
troduced a kind of inquisition in order to suppress 
them, and many tbonsands were put to death by that 
eonrt, besides those that perislied by the sword ; for 
these persecutions and encroachments had occasioned a 
.ciTil war, in which several battles were fought. The 
.counts Hoorn and Egmont were taken and beheaded : 
but the prince of Orange, retinng into Holland, with 
the assistance of England and France, preserved Hol- 
land and some of the adjacent provinces, which entered 
j nto a treaty for their mutual defence at Utrecht in 1 579, 
and they have ever since been styled the United Pt'o- 
zrgfMces ; but the other provinces were reduced to the 
obedience of Spain by tlie duke of Alva and other Spa- 
nish generals. However, their ancient privileges were 
in a great measure restored ; every province was allow- 
ed ita great council or* parliament, whose concurrence 
wsis required to the making of laws, and raising money 
for the government, thou^ these assemblies were too 
^ften obliged to follow the dictates of the court. 

, □The emperor Joseph II. endeavoured to deprive them 
oven of the form of their free constitution ^ and he 
mi^ht very probably have succeeded, bad lie not at- 
tempted at the same time a reformation of the church. 
The Austrian Netherlands are wholly Catholic, and so 
hi gutted to the Romish superstition, that tboiigli they 
Ii2sd tnniely submitted to many encroachments of the 
archducal bouse on their civil rights, no sooner did the 
nonarch encroach upon the property of the holy mother 
;harola than they resisted his authority, and claimed all 
heir ancient privileges political and religious. 

The Spaniards continued possessed of almost eight 
if theae provinces, until the duke of Marlborough, 
•cneral of the allies, gained the memorable victory of 
Vox- XIV. Part if. f 



Bamillics. After which Brussels the capital, and great 
part of tliese provinces, acknowledged Charles VI. (af- l«r.ds 
terwards emperor) their sovereign ; and bis daughter, 
the late empress queen, remained possessed of them till t ^ ^ 
the war that followed the deatli of her father, when 
the French made an entire conquest of them, except 
part of the province of Luxemburg j Init they were re- 
stored by the peace of Aix-la-Cbapelle in 1748, and 
die French retained only Artois, the Cambresis, part 
of Flanders, part of Hainault, and part of Luxemburg. 

These provinces were overrun by the French in 1 794, 
and formally ceded to them by the treaty of Campo 
Formio in 1797. They kept possession of them till 
.1814, when they were separated from France, and along 
with the seven Dutch provinces, formed into a king- 
dom under the prince of Orange, who assumed the title 
of king of Uie Netherlands. By the new constitution 
promulgated in 1815, the people of the two countries 
were to be represented in an assembly called the States- 
Gcncral, whose sittings were to be held "alternately in 
a town in Holland and a town in Belgium. The States 
x:onsi8t of two chambers ^ the deliberations of the lower 
are public, those of the upper private. The constitution 
gnarantees the liberty of the press, the right of petition- 
ing, and the independence of the judges. 

The soil is generally fruitful, but differs in the se- 
veral parts. The climate also differs in the several 
provinces ^ in those towards the south it does not dif- 
fer much from that of England, though the seasons 
are more regular. In the northern provinces the win- 
ter is generally very sharp, and the summer sultry hot ^ 
but the extreme cold and excessive heat seldom con- 
tinue above five or six weeks. The air is reckoned 
very wholesome, bnt is subject to thick fogs in win- 
ter, through the n^iistness of the country, which 
would be very noxious, were it not for the dry easterly 
winds, which, blowing off a long continent for two 
or three months in the year, clear the air, and occasion 
very sharp frosts in January and February ^ during 
which, tbc ports, rivers, and canals are commonly shut 
up. The face of the country is low and flat •, for, ex- 
cept some small hills and a few rising grounds in Utrecht 
and Guelderland, and in the parts lying towards Ger- 
many, there is no bill to be seen in the whole 1 7 pro- 
vinces. This is the reason why they have been called 
the Low Countries. French Flanders abounds in grain, 
vegetables, flax and cattle, but is in want of wood. 

For the Dutch Netherfqnds^ see United Provinces. 

NETHINIMS, among the Jews, the posterity of the 
Gibeonites, who were condemned by Joshua to be hew- 
ers of wood and drawers of water for the house of God. 

NETOPION, a name given by the ancients to a 
very fragrant and costly ointment, consisting of a great 
number of the finest spicy ingredients. Hippocrates, 
in bis Treatise on the Diseases of Women, frequently 
prescribes the netopion in diseases of the uterus ; and in 
other places be speaks of its being poured into the ear 
as a remedy for deafness ^ these compositions, by their 
attenuating qualities, dividing the viscous and thick 
humours. The word netopion is also sometimes used to 
express the unguentum Egyptiacutn^ and sometimes 
simply for oil of almonds. 

NETTINGS, in a ship, a sort of grates made of 
small ropes seized together with rope yam or twine, and 
, 5 E fixed 
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N«ttiags 00 the quarters aiul la the tops ^ tliey arc some* 

H times stretched upon the ledges from the waste trees to 
Neva, trees, from the top of the forecastle to the 

' ’ * poop, and sometimes are laid in the waste of a ship to 

serve instead of gratings. 

NE'ITLE. See Urtica, Botany Index. 

Sca-NETTLB. See Medusa, Helminthology I»- 
dex^ and AsiMAL-Flower. 

NsTTLE-Tree, See Celtis, Botany Index. 

NCTTUNO, a handsome town of Italy, in the 
Campagoa di Roma. It is hut thinly peopled, though 
seated in a fertile soil. The inhabitants are almost aU 
hunters. K. Long. 12. 57. N. Lat. 41. 30. 

NEVA, a river at Petersburgh, in Russia. The 
views upon the banks exhibit the grandest and most 
lively scenes. The river is an most places broader than 
the Thames at London. It is deep, rapid, and trans- 
parent as crystal, and its banks are lined on each side 
with a continued range of handsome buildings. On 
the north side the fortress, the academy of sciences 
and that of art are the most stiiklng objects \ on the 
opposite side are the imperial palace, the admiralty^ 
tiu: mansions of many Russian nobles, and the Englidi 
line, so called because (a few houses excepted) the 
wbde row is occupied by the Ei^^lisli merchants. In 
feont of these buildings, on the south side, is the quay, 
which stretches for three miles, except where it is ibr 
termpted by the admiralty ^ aiid the Neva, durii^ the 
whole of that space, has h^n lately embanked at the 
expence of the empress, by a wall, parapet, and pave- 
ment of hewn granite } a most elegant and dorable mo- 
numeot of imperial magnificenoe. There is a eommu- 
nication between the opposite sides of the river by a 
bridge of pontoons, which, when any dung is appre- 
hended from the force of ice rushing down the streamy 
eao be, and is generally indeed, removed. Tbe great 
depth of tbe river, it appeals, prevents tbe bnildiiig of 
a stone bridge \ and, if it could he built, there is no rea- 
son to suppose it could possibly.resist force of those 
vast shooJs of ice which in the beginning of winter come 
down this rapid river. An attempt, however, has been 
made to remedy this foconvenience \ and a Rnssian 
peasant has actually projected tha plan of ihrowtQg a 
wooden bridge of one arcb across it, which, in its nar- 
jiowest part, is 980 feet in breadth. As we think this ia 
a . matter of very considerable impoctanoe, as well as of 
curiosity, we shall give tbe following copious accoiuitof 
tbe plan and its author, in Mr Coxe's own words \ who 
tells us that the artist, bad than executed a model 98 
feet in length, which be saw and examined wilh consi- 
derable attention. 

The bridge Is upon the same, prmctple with that 
of Sbaffhausen, excepting that the mechanism is more 
complicated, and that the road is not so level. 1 shall 
attempt to describe it by. supposing it fioished, as ibat^ 
will convey tbe best id^ of the plan. The bridge is 
roofed at the top, and covered at the sides ^ U is formed' 
by feur frames of timber, two on each side, composed of 
various beams or trusses, which support tbe whole ma- 
ohine. The road is not, as is usual, carried over the 
top of the arcb, but is suspended in the middle. 

Tbe following proportions 1 noted down with tbe 
greatest exactness at the time when they were explain- 
ed to me by the artisL 



Length of the abutment on tbe north end, 658 feet 
Span of the arch, - - 9^ 

Length of the abutment on the south end, 658 
Length of the whole structure, including the 
abutments, ... 2296 



Tbe plane of the road upon its first ascent 
makes an angle of five degrees with the 
ordinary surface of the river. 

Mean level of the river to the top of the 
bridge in the centre, - - 168. 

Ditto to the bottom of tbe bridge in the 
centre, - - - - 126 

Height of the bridge from tbe bottom to tbe 
top in the centre, - - 42 

Hei^t from the bottom of the bri^e in tbe 
centre to the road, . . 7 

Height from tbe bottom of ditto to the 
water, - - - - 84, 

Height from the water to the spring of the 
arch, ... - 56 



So that there is a difierence of 35 feet between tk 
road at the spring of the arpb and the road at tk 
centre ; hi other words, an ascent of 35 feet in half 
980, or in the space of 490 feet, whi<^ is little mere 
than eight-tenths of ^ an inch to a foot. Tbe bridge is 
broadest towards the sides, and diminisbes toward tk 
centre. 

In the broadest part it is - > 168 feet 

In tbe centre, or narrowest . - - . 42 

The breadth of the road is - • 28 

** Tbe artist informed me, that ta campkte tk 
bridge would require 49,650 iiw naib, 12,^ hi^ 
trees, 5500 beams to stmigthen them: a^ tkt k 
would cost 300,000 rabies or 6o,oool. He 
of tbb bold project with the a8oa4 warmth V gaim f 
and is perfectly convinced, that it would be fiieficih l f 
I must ow.n that I am of the same opiaMB, thta^ i 
luiEard it with great diffidence. What a a^ 
would be produced . by a bridge atrikiag aerms tk 
Neva, witkan arcb 980 feet wide, and toweria| 168 
feet from tbe surface of the water ! The dmiflim 
of such a abridge seems almost cbunerical ; and yet ip 
on inspection of the model we become rernaejird tatk 
idea. But whether the execotiiMi of thia stnpeadm 
work may be deemed possible or not, tbe m odel keif 
is worthy of attention, and reflects the bigbeat heaew 
on the inventive faculties of that nnimproved gnaw* 
It .is so compactly constructed, and of sudi aaiferw sdk 
dity, that it has supported 3540 pood, or 1 2y,440poai^ 
without having in theleast swerved froas ita directiea, 
wliich I am told is far more, in proportioa to its one, 
than the bridge if completed would have occ auB a is 
sustain from the pressure of the carriagea added ta k 
own weight. 

** The person who prejected this plan b a coomaa 
Rassian peasant. Tbb extraordinary gentns was ap- 
prentice to a shopkeeper at Nisbnei Novogofod: sppo* 
site to hb dwelling was a wooden dock, wbkb ex- 
cited his curiosity. By repeated examinahoa be €» 
prehended tbe internal structare, and witboat aaym- 
sistance formed one exactly similar in its propoctMB 
and materials. Hb success in ihb first essay otgri 
him to undertake the coostmetion of metal clocks md 

wplehP^ 
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uralctics. The empress, bearing of tbete wonderful ex- 
ertions of his native genius, took him under her pro- 
lection, and sent him to England ^ from whence, on 
^ account of the difficulties attending bis ignot^nce of 
the language, he soon returned to Russia* 1 saw a 
repeating watch of bis workroansliip at the Academy 
of Sciences : it is about the bigness of an e^g \ in the 
inside is represented the tomb of our Saviour, with 
the atone at the entrance, and tbe centioels upon duty : 
suddenly the stone is removed, tiie centiatls fall down, 
the angels appear, tbe Women enter the sepulchre, and 
the same chant is heard which is performed on Easter- 
eve. These are trifling, although curious peformances ; 
hut tbe very planning of tbe bndge was a most snblimc 
oQoception. This person, whose name is Kviihin^ 
hears the appearance of a Russian peasant : he has a 
long beard, and wears the common dress of tbe coun- 
try* He receives a pension from the empress, and is 
encouraged to follow the bent of his mecbatiical ge- 
nius (a). 

NEVEI^ or Nebel, in tbe Jewish antiquities, a 
kind of musical Intrument. 8ee Nablum* 

NEVEBS, a town of France, in the department of 
Nievre, and situated in E. Jiong. 3. 14. N. l^t. 46* 
on tbe river Loire, which here receives tbe Hvulet 
Ntievre. It contained 10,150 inhabitants in 1800. It 
is A place of great antiquity, supposed to be Csssar's No- 
vioduDum in iEduis, Where be erected magazines for 
hU armicf. Francis 1 . made it a duchy and peerage in 
1 521, in favour of Francis of Clevea, to whom it tame 
by marriage. It devolved afterwards to the house of 
Aiantua, and then to the Palatine family, who in 1651 
sold it to Clurdinal Mazarine* Tbe cardinal obtain^ 
a title of duke and peer for his nephew Philip Mancini, 
in whose family it continued till tlie Inte levolntion. 
Thu town is foitifled with Wallsi defended with many 
High towers and deep ditches, and is the seat of a bi^ 
shoprit, suffragan of Sens, as likewise of a hailiwic and 
t^funber of accounts^ There was a stone bridge on tbe 
JLtoire, which w:t8 carried away by the ice, and has been 
replaoed by a wooden one/ This toWn is fkinous for 
ibi manuf^ui^ of glass, earthen ware, cloth, and 
cutlery. In the centre of Nevers, on the sUminit of a 
fiiU, is buiU tbe palace of the ancient dukes. It Bp 
pemrs to have been iponstnicted in the sixteenth centuryi 
su%d exhibits a model of tbe beauty and delicacy of 
Gothic architecture* The apartments are bung with 
tapestry of 200 yealrs old> Whith baVe an air of gro- 
tesque and rude magni&ceoce. 

NEUCHATTEL, a town bf Swisserland, capUid 
of a county of the same naroe^ There are several an- 
ciewt ruins near it, which show ks former extent •j afifd 
there are two large chorcbes, besides a castle where the 
governor resides* T1ie toWn tontaias about 3000 in-* 
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habitants* It is situated partly on a email plain, be- Koschat- 
tween Mount Jura and the lake of Neuchattel, i^ch ^ let 
is 17 miles long and five broad \ tbe aide of the bar- ^ ^ ** ^ 
hour is the usual walk of the inhabitants* Part of it 
too is built upon the aide of the mountain ^ whence 
some of its streets are very steep. In this small place 
several public works have lately been executed, which 
Mr Coxe thinks aie far beyond the rtveanes, or even 
the wants, of such a little states Among these he in- 
stances a toperb causeway and a town-house built 
(says be) of sech solid materials, as if it was intended to 
survive to the most distant posterity, and to rival the 
duration of the much-famed Roman capitoL** At the 
beginning of the i8tb century, commerce was very 
little followed in this town, owing to an absurd opi- 
nion which prevailed among the inhabitants^ of its be- 
ing dismc^ul but this prejudice is now extinguish- 
ed, and the town in a much more flourishing situation 
than before* Tbe chief article of exportation is wine, 
which is much esteemed and manufactures of printed 
linens and cottons have been established with consider- 
able success* The flourishing state of Neuchattel is 
principally owing to tbe benefactions of Mr David 
Fury, late banker of the court at Lisbon* He was 
bom at Neuchattel in 1709 ^ but having received his 
education there, he quitted it in great poverty, and re- 
paired to Geneva, where he served his apprenticeship, 
but in what line is not mentioned. From Geneva he 
Went to London, where he acted as clerk to a dealer 
in precious stones, and acquired great reputation by 
estimating tbe value of diamonds at sight. After a 
long residence in England be went to LUboo, where 
he carried on a very extensive commerce ^ and having 
been appointed oouit-banker, his fortune rapidly in- 
creased. His generosity, however, kept pace with bis 
Wealth \ and be not only remitted large sums to Neu- 
oboUel while liviUgf but left his couotiy his heir when 
he died. His coutrihutions in all are estimated by Mr 
Coxe at 2oo,OQoU \ a considerable part of which ha^ 
been employed in eo^istructing the public works already 
mention^. Neuchattel has a grand and little council : 
the first is composed *of 40 persons, with two masters of 
the keys; the llule council consists of 24 members, 
t^Omprehending the mayor, who is {Wesidont* These two 
councils assemble regulariy every month* The eccle- 
siastics likewise assemble every month, to consult on 
affairs belonging to tbe church, and to fill up the places 
of ministen that die* They choose a dean every year, 

Who is president of the general assemhliea, which are 
called classes ; and sometimes be is confirmed in tMs 
dknity* E. Long. 7. 10. N* Lat. 4^. 5. 

^euquattex*, a sovereign county of Swisserland, 
hounded on the West by the Francfae Compte, on Che 
north by tbe bishopric of Basle» and on the east and 
5 £ 2 south 
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(a) We have given tbe detail in Mr Coxe^s own words, ns it appears to us to deserve attention on ac- 
count of the greatness of the ^ject, wbicli would have excited admiration had it been attempted by one en- 
1 sp^htened science and lihei^ arts, much more when it comes through the bumble medium of a Russian peasant. 
Xa was never executed, as we are just informed by a gentleman who left St Petersburg about the beginning 
oF June 1793 ; but the model remains, and is still riiown. The same gentleman (we quote his own wnrcls) 
Adds, ** that every mechanic thinks it practicable ; and that the general belief is, that the empress would have 
Luiht it, had she not fbnnd use for all her inom^ in carrying on lier warlike and diplomatic transactions with 
other srourts.’* 
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Neucliitul south by the cantons of Berne aniJ Friburg. This jileasant wland was settled under the aospices of Sir 
n principality of Neuchattel and Vallengin extend from 'i'homas Warner from St Cbristopber's. His socces- ( 

, jaite of Neuchattel to the borders of Francbe sor, Governor Lake, was considered as the Soloa of 

' Compte, being in length about 12 leagues, and six in this little country, in which he disposed of cverj thing 
breadth. The plain with the lower part of the moun- with such prudence, wisdom, and justice, m procuimi 
tains is occupied by the district of Neuchattel, but him a high reputation with the French as wrO as 
Vallengin is totally enclosed by Jura. Parallel chains English. In the Dutch war they met iritbsome di- 
of these mountains run from east to west, forming se- sturbance from the French ^ hut by being cortredbj 
veral valleys in the most elevated parts. The lower an English squadron, the enemy were obliged to desis: 
grounds of this chain consist of arable lands and vine- from their intended invasion, ader a smart eogag?r- 
yards ^ the higher of large tracts of forest, which in ment in sight of the island. Sir W illian) Supleioo 
many parts have been cleared and conveited into pas- sometimes resided here, and Sir Nathaniel Jobnsoe coo- 
ture grounds, intermixed with fields of barley and oats, stantly, at which time the inhabitants ofNerisvere 
The inhabitants are numerous, and remarkable for computed at 30,000. In the war immediately after 
their genius, politeness, and active industry. It contains the Ilevolution, they exerted themselves gallantly, and 
three cities, one town, 90 villages, and about 300 houses bad two regiments of 300 men each. In that of 
dispei*SGd in the mountains. The inhabitants are all Queen Anne they behaved equally well, though tbe> 
Protestants, except two Roman catholic villages: and were less fortunate*, for the French landing with i 
in 1529 they entered into a strict alliance with the can- superior force, and having inveigled most of their 
tons of Berne, Friljnrg, Soleure, and Lucem. The air slaves, they were forced to capitulate. About 40c: 
is healthy and temperate, but the soil not everywhere of these slaves the French carried away and sold to 
equally fertile : however, there are large vineyards, the Spaniards, to work in their mines. The ptriii- 
which produce white and red wine, which last is excel- ment, after making due inquiry into the looses they 
lent. The pastures on the mountains feed a great num- had sustained, voted them about a third part of the 
her of cattle j there are plenty of deer in the forests j sum in wdiich they had sufiered. These losses ty war, 
the lakes and rivers abound witb fish. Tire mildness of an epidemic disease, and repeated hurricanes, acted* 
the government, and agreeable situation of the tohabi- ingly diminished the number of the people. Tkyue 
tants in general in these districts is evident from the now thought not to exceed 20CO or 3000 whiiB,a&d 
great incivase of population in the space of 32 years. 6000 blacks. There is here a lieutcnaot gowmr. 

In 1752 they contained only 28^017 subjects and 4318 with a council, and an assembly, which is corop^ 
aliens: but in 1784 the number was augmented to of three members from each of the five parnbes bto 
31,576 subjects and 9704 aliens^ being an increase which the island is divided. TTie commodities 
of near a fouith part in that time. The facility with cotton and sugar ^ and about 20 sail of ships art m* 
which the burghership of Neuchattel is acquired, may Dually employed in this trade, 

also be accounted one of the means of augmenting its NEURADA, in Botany ^ a genns of plants bebaj' 
population^ for between the years 176c and ing to the decandria class, and in the natonl arthod 

the magistrates admitted 41 persons to this privilege^ ranking under the 13th order, Succu/cnitr. See Bo- 
from 1770 to 1780, 46; from 1780 to 1785, 51 5 in TANY Index. 

all 138; many of whom had children before thejr pur- NEUROGRAPHY, signifies a description of ihc 
chased their hurghership, and 38 of them were foreigners, nerves. See Anatomy. 

cither German, French, or Dutch. This country has NEUROPTERA, the name of one of the orders bte 
experienced similar changes with the rest of Switzer- which the class of insects is divided according to tbe 
land during the usurpation of the French. * Linnaean classification. See Entomology 

NEUFCHAT 1 ’'EAU, a commercial town of France, NEUTER, a ^rson indiHerent, who has espoairi 
in the department of the Vosges, containing 2700 in- neither party, and is neither friend nor foe. 
habitants. It formerly had an abbey of tbe nuns of St A judge ought to be neuter in the causes be js^; 
Clair, a commandery of Malta, and several convents of in questions, where reason appears neuter, a miB^oold 
monks and nuns, it is seated in a fertile soil, which ever incline to the side of the unhappy, 
produces com, wine, and all tfie necessaries of life, on Neuter, in Grammar^ denotes a sort of geode ^ 
the river Mouzon. E. Long. 5. 45. N. Lat. 48. 20. nouns, which are neither masculine nor feminine. 

.NEVIS, one of the Caribbee islands, lying about Gender. 
seven leagues north of Montserrat, and separated from Tbe Latins have three kinds of genders, mascofiK* 

St Christopber^s by a narrow channel. It makes a feminine, and neuter. In English, and other oodm 
beautiful appearance from the sea, being a large coni- tongues, there is no such thing as neuter nouos. ^ 
cal mountain covered with fine trees, of an easy ascent Noun. 

on every side, and entirely cultivated. Tbe circumfc- Verbs Neuter^ by some grammarians called 
rence is about 2i miles, with a considerable tract of sitive verbs^ are those which govern nothing, sadtlat 
level ground all around. The climate in tbe lower are neither active nor passive. See Verb. 
part is reckoned to be warmer than Barbadoes, but it When the action expressed by tbe verb has bo ol^ 
is more temperate towards the summit. The soil is to fall upon, but the verb alone supplies the wbokidti 
very fine in the lower part, but grows coarser as we of the action ; the verb is said to be neuter: as,I^ke^ 
ascend. The productions are nearly the same with thou yawnest, he sneezes, we walk, yc ran, they rtas* 
those of St Christopher's. There are three pretty ^ood still. 

roads or buys, with small towns in their vicinity j Some divide verbs neuter into, l. Such as do 
Charles Town, Moreton bay, and Newcastle. This signify any action, but a quality j as it bwW«** 
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ter or a situation, as sedet^ ** he sits or have some relation 
to place ^ as adest^ is present^'* or to some other 
wk. or attribute, as regnat^ he rules,” &c. And, 

2. Those that do signify actions, though those such as 
do not pass into any subject different from the actor ^ as 
to dine, to sup, to play, &c. 

But this latter kind sometimes cease to be vettter^ 
and commence active \ especially in Greek and Latin, 
when a subject is given them \ as, vivere vitam^ ambu- 
lore viam^ pttgnare pugnam. Thus the old French 
poets szyySotfpirerson tourment; the English, to stgh /lis 
&c. 

But this is observed only to obtain where something 
particular is to be expressed, not contained in the verb : 
as, vtverc vitam heatam^ to live a happy life ^ pugnat'e 
bonam pvgnam^ to fight a good fight, (kc. 

According to the abbot de Dangeau, verbs neuter 
may be divided into active and passive ; the first, those 
that form their tenses is English, by the auxiliary verb 
to have ; in French, by avoir. The second, those that 
form them in English with the verb to be ; in French 
hre, — ^Thus, to sleep, to yawn, dormir and eternuer^ 
are neuters active,— To come, and to arrive, are neuters 
passive. 

Neutral Saits^ in Chemistry^ compounded of an acid 
with any other substance capable of uniting with it and 
destroying its acidity, as sulphuric acid and soda, or 
Olauber^s salt, muriatic acid and soda, or common salt. 

NEUTRALITY, the state of a person or thing 
that is neuter, or that takes part with neither side. 

NEW-abbey, situated near Kilcullen bridge in the 
county of Kildare, and province of Leinster in Ireland. 
It was founded by Rowland Eustace, of a great and an- 
cient family in this county ^ the tower is still standing, 
and some part of the abbey \ the ruins of the rest have 
contributed to build several dwellings near it. In the 
inside Rowland Eustace and his lady lie buried \ their 
figures, clothed in annour, are to be seen there. Near 
this is a handsome seat of the Carter family, on the op- 
posite side of the river Lifley. 

NEWARK upon Treaty in tlie county of Notting- 
ham, is a great thoroughfare in the York road, 1 24 
miles from London. Jt has bridges over the Trent, 
which forms an island here, by dividing itself into two 
streams two miles above the town, which meet again 
two miles below it. A magnificent castle was built 
here in the reign of King Stephen, which held out 
stoutly in the barons wars for King John, who died 
here, October 19. 1216^ and it also stood out for 
icing Charles I. to the last *, but after be had put him- 
self into the hands of the Scots army then before it, 
the governor by his order surrendered it, after which it 
was demolished. — It was situated near the river \ the 
walls of the towers are very thick, and of a very great 
lieight 'j and were there no historical testimony, these 
s’emains are sufficient evidence that it was formerly of 
jgreat importance. In the court before these ruins is 
a very fine bowling green. The town being subject to 
Ciiundations from the river Trent, and oRen from that 
crircumstauce made impassable, a turnpike road, at tlie 
i ostigation of a publican, was made about twenty years 
AO high as to be passed with safety in the grcatesl 
Aoods, by arches of brick being made in several places 
£: o carry off the water, constructed by Mr Smeaton, at 
C tse expence of 1 2,oool. Near the town there is a bridge 



constructed for tlwj same purpose, made mostly upon Sew.xrk 
dry land, consisting of nine arches. Its church, which || 
is reckoned one of the finest in the kingdom, was built Newcastle 
by Henry VI, and has a lofty spire. The population . 

in 181 1 Was 7236. 

NEWBOROUGH, or Newburgh, in the isle of 
Anglesey, North Wales, distant from London 254 
miles, though but a small town, situated over against 
Caernarvon in North Wales, about 17 miles south- 
west from Beaumaris, is governed by! a mayor, two 
bailiffs and a recorder. Its Welsh name is Rhossir^ or 
Rhosvair, 

NEWBURG, the name of several towns of Ger- 
many, two of which are the chief towns of duchies of 
the same name \ one in Bavaria, and the other in the 
Palatinate. 

NEWBURY, a town in the county of Berks in 
England, 16 miles from Reading, and 56 from Lon* 
don, arose on the decay of Spinbam-Land. Notwith- 
standing its name signifies New-Borougk^ it is as old 
almost as the Conquest. It made so much broad 
cloth formerly, that in tlie reign of Henry VIII. here 
flourished John Winscomb, commonly called Jack of 
Newbury^ one of the greatest clothiers that ever was 
in England, who kept 100 looms in bis houses and 
in the expedition to Flowden Field against the Scots, 
marched with 100 of bis own men, all armed and 
clothed at his own expence \ and he built all the west 
part of the eburch. Also Mr Kenric, the son of a 
clothier here, though afterwards a merchant in Lon- 
don, left 4000I. to the town, as well as 7500I. to 
Reading, to encourap^e the woollen manufactory. It 
niakes a great quantity of shalloons and dmggets, but 
not near so much broad cloth now as formerly \ yet it 
is a flounrishing town, with spacious streets, and a large 
market place, in which is the guild-ball. In the neigh- 
bourhood, on the banks of the Kennet, there is a stra- 
tum of petrified wsood dug out for firing, where they fre- 
quently find trunks of large oaks yet undecayed, with 
petrified hazel nuts, fir cones, &c. with the bones and 
horns of stags, antelopes, &c. tusks of boars, and heads 
of beavers. The river Kennet, which alxiuDds with' 
excellent trout, eels, and cray-fish, runs through the 
town. It was made a corporation by Queen Elizabeth,' 
and is governed by a mayor, high steward, aldermen, 

&c. The population in 1811 was 4898^ 

NEWCASl'LE-an</pr-£iVic, a town in England, 
in the county of Stafford, on a branch of the Trent, is 
1 5 miles north of Stafford, 33 south south-east of War- 
rington, and 149 from London : had a castle, now in 
ruins \ and is so called from an older castle, which for- 
merly stood two miles off, at Cbesterton-onder-Line. 

It was incorporated by King Henry I. and again b}r 
Queen Elizabeth and King Charles II. and is governed 
by a mayor, two justices, two bailiffs, and 24 common 
council. The population in 1811 was 6175. The 
clothing trade flourishes here ; but its chief manu- 
factory is hats, here being an incorporated company of 
felt- makers. A great quantity of stone ware is made 
near this place. 

Newcastle on Tyne^ the capital of the county of 
Northumberland in England, 1 5 miles north of Dur- 
ham, 94 north of York, 63 south by east of Berwick, 

60 east of Carlisle, and 271 from London, stands at the 
end of the Piets wall, on the north side of the Tyne, 

over 
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Newcastle over whicli it baa a stately brUlge ioto the bishopric the county, and makes no part of the k Xew 

on Tyne, of l>urhain, in which its suburb called Gateside ia situ- now the county prison, and in the great ball the judges ^ T 

^ ^ ated j for the liberties of Newcastle extend no farther hold the assizes* Here Baliol king of Scotlaod did ho- 

than- the great iron gate upon the bridge, which has the mage to King Edward 1 . in 1 392 : as did Edward Baliol 

anus of the bishop of Duniam carved on the east side in 1334 to l^Qg Edwai^ III. Hc^ is a magaihceat 

aitd those of Newcastle on the west side. W. Long, eitchan^ and a custoihhouse ; and a very fine quay. 

I. ay. K. Lat. 55. 5. It is admitted to have been a There is a handsome mansion house for the mayor, who 

Homan station, though no evidence at present appea^ is allowed loool. a-year, for bis table, besides a coach 

except at Fandon-gate, Whose superstfuctote is* of dif- ahd barge- The <dd bridge was carried awayiaa 

ferent workmanship and model from any others of the 'flood, and the present was erected about 1775, of n»e 
town, the mrches being' circnlar. The ^arpenteris noble elliptic arches. >Vith the old brid^ 22 hoams 

tower is also of Roman original. 'In the Saxons time were thrown down, and six lives lost. It was eririnab 

it was called Moncaster^ -from the monks here, Wrho all ly built of wood ; but having been destroyed by fare in 

-fled when it was depopulated by the 'Danesj and after- 1 248, was rebuilt of stone, and consisted of 1 2 arthei, 

ivards Newcastie^ fiWm a castle built here by Willtam three of which on the north side were dosed op, and 



the Conqueror’s son, Robert, in 1-680, to defend the served for cellars : this was again rebuilt about 1450, 
country agMst the Scots, whose kings had this town be- and was crowded with wooden buildings ^ but near the 
fore the Norman' conquest, and sometimes resided here, middle was a tower with an iron used as a town 
-—Several monasteries and houses vrere built here soon prison. A strong building crossed the bridge, which 
after tlie castle \ *and it was greatly enlarged and en- was used as a magazine. On the sooth front ins a 
liched by-a good trade to the coasts of Germany, and statue of King Charles II. The water which destroy- 
by the sale of its coal to other parts of England^ for ed this bridge, on November ii. X771, was opwaids 
which, and for other merchandise, it is become the of 1 2 feet above high water mark in spring tldeL— O r 
great emporinm of the north of England, it being the removing the foundations of the piers of the old 
neatest wixd largest town in those parts, next to York, to erect the present, by observations made, and nedals 
In the reign of Edward I4 it was bomt by the Scots \ found, part of it is supposed to have existed fron tW 
but a very rich burgher, who Was taken prisoner, soon time of the Romans. It is computed that above 6000 
ransomed himself for a good sum of money, and be- keelmen are employed here, who have formed thes- 
gan the first fortifications of the place, whmh he ex- selves into a friendly society ; and by their owa cos- 
tended from Saadgate to Parop^n, and thence to tributioos, built a noble hospital contaiiiHig 50 ehaw 
the Austin friars gate ) which tbe townsmen finished, hers, for such of their fraternity as are poor, disslded, 
and encompassed wkh sUmt walk, which extended two or past their labour ^ and it is suppoit^ by the co^ 
miles, wherein are seven gates and manpr turrets, with tribution of those that are in health* The tows k 
several casemates bomb-proof* To which two other extremely populous \ and, notwithstanding the Buki- 
gates were added in more modem times, viz. Bridge- tude of those employed in and about the caai pits, 
gate and Sand-gate : the wall between them was af« with which the toWn is in a manner sniroiiided^ has 
terwards removed to open the quay. Edward III. abundance of poor ) bnt it has also many wealthy in- 
granted the corporatkm tbe duties and customs of tbe habitants, and it is said they pay abnve 4CX)ol. i-ycar 
town for seven years, to enable them to complete the to their rrilef. It is observed, that tliis town hu the 
fortification. It is a borough at least as ancient as greatest public revenue in its own right as a oarpara- 
Kin|[ Richard II. who granted that a aword should be tion, of any town in England, it being computed at ns 
earned before the mayor ^ and King Henry VI. made less than 8000I. a-year. In 1774, the receipts of the 
it a town and county incorporate of itself, indepeu<^ corporation were 20,360!. 9s. 8d. ; and their dkhane- 
dent of Northumberland, Heniy VII* built a mona- ments about 19,445b The number of inhabitants » 
stery here for the Franciscans. Msides which, it bad 1811 was 27,587, exclusive of a number of scamei whs 
several religious fonndations, several of which structures cafanot be aocuraidy estimated. Here are four chsrckt 
have been converted to companies halls and private or chapels. That of St Nicholas is the mother ckveh, 
residences. In the reign of Henry VllJ. this place a cnrioiis fabric, built cathedral- wise by Dstvid kiiif ef 
is said to have exceeded in tbe strength and tnagnifi- Scots, 240 feet long, 7 5 broad, and pr^ertioB^ 
oence of its works all the cities of England, and most high, with a tower steeple 194 feet in beifi^ of Go- 
places in Europe. Tbe town is governed by a mayor, thic architecture \ also St Andrew’s^ St JofanX 
1 2 aldermen, a recorder, sheiifi', town clerk, a clerk of All Saints, lately rebuilt on the site of tlie eld strae- 
the chambers, two coroners, eight chamberlains, a tui*e, of a circular form. Here are also sevesmi mcet- 
aword-bearer, a water bailiff, and seven serjeants at ing houses, and four charity schools for 30OchiUreai 
mace* Its situation, especially the most busy part of a fine hall for the surgeons, and a large prison called 
it towards tbe river, is very uneven, it being built on Newgate / also an hospital for lunatica, another kr the 
the declivity of a steep hill, and the bouses very close, lying-in of married women, as well as a fund raked 
The castle overlooks the whole town. That part built for the relief of those who are delivered at their sfvn 
by Robert was of great strength, and square, and sur- houses. Here is a well endowed and large infirmn^ 
rounded by two walls *, tbe square was 62 feet by 54, and an assembly room that attracts atteniiou, ennlain- 
and the wi^s 13 feet thick, within which was a cha- ing ^very userol apartmeat, and a haO room 93 fret 
peL The outward fortifications are nosr disced, and by 40 : The front is ornamented with six Ionic pilUia, 
their site crowded with buildings. The lower remains &c. In another part of the town is a new tbenkrt- 
entire, and situated on a lofty eminence, and its prin- Here is a very neat set of baths. A free g ramiMr 
cipal entrance k to the south. This castle belongs to school was granted by James I. from an old f o o ndntiB 
3 ^ 
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of St M»i 7*8 hospital, in the vestry room of whose 
Vne. chapel is the election of the officers of the corporation. 
There were formerly several palaces in thiscity, viz. Pam- 
pedon hall, Lumley place, EarPs Place, Northumber- 
land house, Westmoreland place, &c. The free ma- 
sons have lately erected an elegant hall, richly orna- 
mented, to hold their lodge in, near Ui^ firiar chair, 
capable of holding above 4000 of that ancient frater- 
nity. Here is an hospital for 39 decayed freemen 
and their widows \ and another for three clergymen's 
widows and three merchants widows. The Maidens 
hospital, built in 1753, is endowed with 2400I. for six 
maiden women and six poor men. Dr Thomlin, a pre- 
bendary of St PauPs, and rector of Whicham in the 
bishopric of Durham, gave a library of above 6000 
valuable books to the corporation, and settled a rent 
charge of 5I. a-year for ever for baying new ones \ 
and Walter Blacket, formerly one of its represen- 
tatives in parliament, built a neat repository for them, 
and settled 25I. a-year for ever on a librarian. The 
upper or north part of the town, inhabited by. the politer 
sort of people, is much pleasanter than that part next 
the river, and has three level, well built, and spacious 
streets. The river all the way up from Shields to 
Newcastle is broad, the channel safe, and the tide 
flows with a strong current to the town, and far be- 
yond k. In the beginning of the civil wars, this town 
was taken and plundered by the Scotch fanatics^ who 
here sold their king, Charles L for 200,oool. in han <4 
and secfirity for as much more. The glass works arc 
very curious, and have more business of the fine sort , 
than most other places : the doty on this article drawn 
by government is said te amount to 200,oool. annually. . 
Besides, it has a considerable manofactum of broad and < 
narrow cloths, and several soap botleriea^ and this . 
place is famous for grindstones, for which there is such 
a demand, that scarce a ship- stirs without them } from 
whence came the proverb, ^ That a Scotsman and a . 
Newcastle grindstone travel all the world^ovcr.**^ Ships 
fit for the coal trade are built here to porfeetioo, with 
great strength. Here is a eonsidciwhle manufactory of ^ 
hardware and wrought non, after the manner of that at 
Sheffield.* — Its markets are on Tuesdays and Saturdays. 
Its lairs in August, which last ntoe ds3ps, and.Octobor 
39th, which last nine days. By an act of Queen Mary, 
the price of the carriage of goods hither from London 
by waggons was settled at -2d. per lib. London alone . 
is said to consume at least 766,887 -chaldrons of its 
coal every yoar> but as for the fish vended in thot 
city by the name of Neweast/e salsion^ it is more pro- 
perly called Berwick eahmm^ the fre^ salmon h^g 
taken near 50 miles farther, as far as the Tweed, and 
brought on tfie backs of horses to Shields, where h 
is cured, pkklcd, and sent on hoard for London. It 
is worth remembering, that at die assizes here in 1743, 
two old men were .si]£peena*d hither as witnesses frm 
a neighbouring village, viz. one 135 years of age, and 
his son 95, both hearty, and having their si^t and 
hearing ; -and that iu.1744, one Adam Tomhull died 
in this town aged 112, who had had four wives, the 
last of whom he had married when he was near 100 
years oW. 

The aniniial amount of the revenue of customs at 
this, port, which Mr Bnmd in his History of New- 



castle states at 41,000!. is now very considerably up- Newcastle 
wards of 70,000!. Tyne, 

The coals carried out of it annually (on an average Newcastle. 
from 1785 to 1791) were nearly 448,000 Newcasde ^ 
chaldrons; the weight of which is 1,187,200 tons. 

The foUowiag are exports of coals from the Tyne 
for the years annexed. 



Years, 


Coailways. 


Over sea. 


IMantation^. 


1802 


494,488 


42.257 


2844 


1803 


50 J .»37 


42,808 


1516 


1804 


J79.929 


48,737 


3852 


1805 


552.827, 


47.213 


23(^0 



The number of persons employed in the coal trade of 
the rivers Tyne and Wear in 1792 exceeded 64,000. 

The manufacture of earthen ware is greatly increas- 
ed, and carried on to great perfection in its neighbour- 
hood, in seven potteries ; and their produce exported 
hence to foreign parts, as well as to the .different ports 
of this kiogdom ; some of which potteries constantly 
employ upwards of 100 persons, men, women, and 
children. 

New works of oonsiddrabic extent for the mannfac- 
titre of iron have been established ; as also a very capi- 
tal manufactory fm white lead, milled lead, &c. In- 
dependent of Ted and white lead, the quantity of lead 
exported from the river Tyne daring four years was as 
follows. 



Tears. 


Tenif. 


Cwt. 


1802 


8609 


18 


1803 


6364 


6 


1804 


1035a 


2,, 


1805 


9163 


3 ; 



The trade with the West India islands is inereasing, 
and may in time become very ciinsiderable ; as the 
port has great advantages, in being able to supply 
on the . cheapest terms many articles wanted in those 
ishuids ; sufh as coals; grindstones, lime, bricks, tiles, 
iron wares, &c. ; and is roost -advantageonsly situated ^ 
fsr the je*exportation of the West India jutiduce to 
the ports on the Baltic, to Germany, the United Pro- 
vinces, Flanders, and part of France ; and moreover, 
the risk of navigation^ and the rate of insurance, not 
being greater than between thoee islands and Liver- 
pool, a^ some other ports on the western coast of this 
kingdom. 

The popnlatioii of Newcastle^ in 1811 was 27,587, 
and it is daily increasing in inhabitants and opulence. . 
It has long hetn noted for hospitality and good livinig. 
Great improvements have be^ made in the town, by . 
opening new streets, and paving the princ^al ones, in 
the same manner a» in Loiidoii^ To the list of public 
edificea of modem erection, and mentioned above, viz. 
the grand assembly rooms, and the elegant theatre, 
wbifib were built by subscription, and the superb parish 
chnrcb of All Saints, built at a very great expence by . 
the parishionevs, may be added a commodious ruling 
house, built also by snhscription. 

Newcastle, a borough town of Ireland, in the 
county of DnbliD, and province of Leinster, which for- . 
merly relumed two members to parliament, and bolds 
two fiurs, 9th of May and 8th of October, 

Newcastle is also the name of a l^andsome town * 

in * 
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Kewca^tle in the county of Limerick and province of Munster, found 
on the high road to Kerry, 114 miles from Dublin. 

Here was a religious house possessed by the knights 
r templars. It is said, they used some barbarous customs 
which greatly disgusted the Irish, who, watching a fa- 
vourable opportunity, attacked a number of the knights 
riding out together and put them to death ^ the place 
is still remembered where their remains were interred. 

This order was suppressed in the famous council of 
Vienna, 22d of March 1312. Newcastle conrists of a 
large square where markets and fairs are held ^ on the 
northern side stands a market house, with an assembly 
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room ; on the south side is the church, which is the 
neatest in the county : it was finished in 1777 at the 
sole expence of Lord Courtenay. It stands close to 
the walls and fortifications of the knights templars, of 
which one of the castles is fitted up for Lord Courte- 
nay's agent. 

Newcastle, a town in America, 35 miles below 
Philadelphia, on the west bank of Delaware river. 
It was first settled by the Swedes about the year 1627, 
#nd called Sfock/tolm. It was afterwards taken by the 
Dutch, and called New Amsterdam, When it fell in- 
to the hands of the English, it was called by its pre- 
sent name. It contained 2438 inhabitants in 1800, 
including 235 slaves, and was formerly the seat of go- 
vernment. This is the first town that was settled on 
Delaware river. 

Newcastle, Duke of. See Cavendish. 

New England. See Esgljnd^ New. 

New Forest of Hampshire in England, is a tract of 
at least 40 miles in compass, which had many populous 
towns and villages, and 36 mother churches, till it 



that most curious and venerable record. u 
.Wishing to discover the original extent of die forest, 
we extracted, for our own information, all that relates'*'"'^ 
to it in that ancient surv ey. The extract is far too 
voluminous for insertion. Tlie names of many of 
the places having been dianged siuee that time, it is 
difficult to ascertain with precision what were then the 
limits of the forest. ITie oldest peranibulatiou we have 
jnet with is among the Pleas of the Forest, in the 
eighth year of King Edward I. preserved in the 
Chapter-house at Westminster. The boondaries there 
described include all the country from Soutluiu|aoD 
river on the east to the Avon on the west, following 
the sea coast as far as the southern boundary between 
those rivers, and extending northwards as far as North 
Cliadcford, or North Charford, on the west, and to 
Wade and Orebnigg, or Owerbrklge, on the eastj and 
the greatest part, if not the whole, of that cxt<sisivt 
district, is mentioned in Doomsday book to be the 
forest belonging to the crown. Another perambnla- 
tion was however made in tlie 29th of the same king, 
which leaves out a great part of the country contain- 
ed within tbc former. This perambalatioo, whidi k 
preserved in the Tower of London, confines the focest 
to limits which, as far as we can trace them, appear to 
have been followed in the 22d year of Charks IL 
when the forest was again peiambulated. By ikt 
Ckavta dc Foresta^ all lands not belonging to the ereva 
which had been afforested by Henry II. Richird L 
•or King John, were to be disafforested ^ bat as no 
provision was made for the reduction of the atan an- 
cient afforestations, it is easy to account for the great 
diminution of this forest in the reign of Edward L 
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was destroyed and turned into a forest by William the who was not a prince likely to submit to any eocroadh 
Conqueror. There are nine walks in it ^ and to every ment on his rights. The perambulation of the 22d 

of Charles II. is the last which we find on rreonf: it 
contains the present legal bounds of the forest, a&d 
was given to the surveyors as their guide, in taking the 
plan which tliey have made lately by direction. Fw® 
that plan, with the approbation of the lords cnoiois- 
sioners of his majesty's treasury, an engraving was made. 
According to the last-mentioned perambulation and the 
plan, the forest extends from Godsbill on the north- 
west to the sea on the south-east, about 20 miles; 
from Hardley on the east to Ringwood on the west, 
about 15 miles ; and contains within those liraiiB 
about 92,365 acres statute measure. The wbek of 
that quantity, however, is not forest land, ox naw the 
property of the crown : there are several maaers and 
other considerable freehold estates within the penmbo- 
lation, belonging to individuals, to the amount of ahool 
24,797 acres; about 625 acres are copyhold or casto- 
mary lands belonging to his majesty's manor of Lyad- 
hurst; about 1004 acres are lease-bold under the 
crown, granted for Certain terms of years, amd fornring 
part of the demised land revenue, under the manage- 
ment of (he surveyor-general of crown lands 9 ah^ 
901 acres are purprestures or encroacbmeoU on the 
forest ; about 1 J 93 acres more are enclosed lands heM 
by the master-keepers and groom- keepers, with their 
respective lodges ; and the remainder, being aho® 
63,845 acres, are woods and waste lands of the forest. 
To perpetuate the spot where William Bnfis wa- 
killed by the glance of an arrow shot at a stag, a tn* 
angular stone was erected in 1745. George IlL w- 

iitrd 



a keeper, under a lord warden, besides two ran- 
gers, and a bow-bearer. As this large tract lay many 
ages open and exposed to invasions from foreigners. 
King Henry VIIL built some castles in it: and it has 
now several pretty towns and villages. It is situated 
in that part of Hampshire which is bounded on the 
east by Southampton river, and on the south by the 
British channel. It possesses advantages of situation, 
with respect to the convenience of water carriage and 
nearness to the dock yards, superior to every other 
forest, having in its neighbourhood several ports and 
places of shelter for shipping timber, among which 
Lymington is at the distance of only two miles, Bew- 
ley about half a mile, and Redbridge three or four 
miles from the forest ; and the navigation to Ports- 
mouth, the most considerable dock yard in this king- 
dom, is only about 30 miles from the nearest of those 
places. This is the only forest belonging to the 
crown of which the origin is known. Doomsday, 
book contains the most distinct account of its affore- 
station by William the Conqueror : the contents of 
every field, farm, or estate afforested, in bides, caru- 
eates, or virgates, by which the extent of land was 
then computed, together with the names of the hun- 
dreds and villages, and of the former proprietor 
(which are for the most part Saxon), the rent or yearly 
value of each possession, and the tax which had been 
paid for it to the crown during the reign of Edward 
the Confessor, before the inhabitants were expelled, 
■and that part of the country laid waste, are all to be 
1 
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fo. .Htcd iliU spot ia 1789* In Augtist 1782, a cuvious 
It ancient ^Iden croae was found here by a labnui in^ 
I man digging tui It watglied above an ounce of gold, 
and bad on one side an engraving nf our Saviour, and 
on the other, tlie ladderi spear^ naIU| and other emblems 
of his snflerings* > 

Neh^ HoUuttiL See Holla xd^ New^ 

Nsfy York 4 See York^ New, 

NKfT Zealand* See Zealand^ New, 



winter bath been computed at 4COO. The French, hv Newfoand^ 
the treaty of Utrecht, were permitted to hsh Iroin Cape ^ ^»***^*^» 
Bonavista on the eaf>t side round the north of the island ♦ 
to Point Uich on tiie west •y and bv the treaty of Paris, 
they arc allowed the isles of St Pierre and Miquelon, 
upon which they are to dry their fish, but net to erect 
fortificationii of any kind. 

The great importance of this place arises from its 
fishery, which is in part carried on by the inhabitants 



Neiv Years GiftSy presents made on the first day 
of the new year. Nonius Marcellos refers the origin 
of this custom ameop the Bomans to Tatius king of 
the Sabines, who reigned at Rone conjointly with 
Romulus, and who having considered as a good omen 
a present of some branebeo out tn a wood consecrated 
to Slrema^ the goddess of strength, which be received 
on the first day of the new year, authorized this cu- 
stoOi afterwards, and gave to tb^ presents the name 
of streme* However this may be, the Romans on that 
day celebrated a festival ia honour of Janus, and paid 
tbeir respects at the same time to Juno \ but they did 
not pass it in idleness, lest they should become indo* 
lent during the rest of the year. They sent presents . 
to one another of figs, dates, honey, &o. to show tbeir 
friends that they wished for a bap|^ qnd agreeable 
rrfe. Clients,, that is to say, those who were under 
the protection of the great, carried presents of this 
kind to their patrons, adding to them a small piece of 
silver. Under Augustus, t^ senate, the knights, and 
the people, presented such gifts to bun, and in his ab- 
sence deposited them in the capitol. Of the sncceed- 
tnn princes some adopted this custom and others abo- 
Hidied it j but it always continued amo n g tbe people. 
The early Christians condemned it, because it appeared 
to be a rulick of Paganism and a species of supersti- 
tion ^ but when it began to have no other object than 
that of being a mark of veneration and esteem, tbe 
t:biircb ceased to djeapprove it. 



at the several harbours, which arc about 20 in number, 
who take vast quantities of cod near the coast, whicli 
they bring in and cure at their leisure, in order to have 
it ready for the ships when they arrive. Bnt the great , 
and extensive fishery is on the banks at some distance 
from the island. The great bank lies 20 leagues from 
tbe nearest point of land, from the latitude 41^ to 49^, 
stretching 300 miles in length and 75 in breadlh.— . 
To the east of this lies tbe False Ba^l the next is 
styled Vert^ or the Green Banky about 240 miles long, 
and 120 over ; then Banqnero, about the same size v 
tbe shoals of Sand Island, Whale Bank, and tbe Bank 
of St Peter^a, with several othess of less note, all 
abounding with fish. 

Tbe c^ are caught only by a hook \ an expert 
fisber will take from 1 50 to 300 and upwards in a day ; 
for the fish never bite in the night; the labour is 
very great. The season is from May to October, in 
tbe height of which there are from 500 to 700 sail 
upon the hanks at a time. Tbe fisb caught in the 
spring months are best \ they are cured in very difier- 
ent ways* Some are styled white fishy others mud fishy 
which are stSiwed and salted in tbe bold, and will not 
keep longt but the best and most valnable axe tbe dfiod 
cod. The qnaaliU taken is prodl^ous : yet in some 
seasons and in different places varies considerably, as , 
the fish frequently change tbeir stations. The fishing 
shipsy as they are called, lie upon tbe banks, with the 
help of tbeir boats take and cure tfeir own fish, and as 



NEWEL, in architecture, is tbe upright post 
whicb a pair of winding stairs turn about ^ this is 
properly a cylinder of stone, which bears on the 
ground, and is formed by the end of the steps of the 
^winding stairs. 

N£ WFIDLEB-sea, a lake in Hungary, 17 miles 
in Inogih and 6 in breadth. 

NEWFOUNDLAND,, a lar^ islaod of North 
America, belonging to Great Britain, lying between 
.46. 50. and 31. 30. N. LaUand between 53. 30. and 
58. 2CX W. Long, from London. The form is that of 
an inegtjdnr triangle, the base or south aide being 80 
^ leagues ia extent ( the eant side is the longest j and the 
wvbole ciicnmference about 150 leagues. It is bound- 
ed an the north by the straits of Belieisle, which sepa- 
s-aie it firam Labrador ; on the east and south it hath 
tlie Atlantic ocean, a^ on the •west tbe gqlf of St 
XAwrtwa. The climate U rather severe $ ai^ the soil, 
At. least on the sea coast, which is all that we know gf 
ig, ie pom and banreik A few kitchen vegetables^ noth 
strawberries nnd.ra^heriries, are all its produce^ The 
«?oiuitry witkia land is mountainous, and abounde with 
clnber ^ there axe several riven which are plentifully 
reared with various sorts offish, abundance ef deep bays, 
Asad many good ports. St Jolm's and Placentia axe the 
g,wwo principal asttkements, and at each, of these these is 
A ^dri *y the niimher of peopb who remain here in t^e 
Vo*.. XIV. Part II. t 



soon as they are full sail for a market. Tbe sack ships 
proceed directly to the jslaud, where they purchase 
fish from die inhabitanU ekher by barter or bills of ex- 
change. The principal markets for cod are Spain, 
Portugal, and tbe West Indies. The value of 
this &b^ is computed at some buudrad thousand 
pounds annually ^ employing, besides several huodred 
ships, some thousands of seamcki, and affording a main- 
tenance to anumher of tradesmen of different occupa- 
tions, \m which many largp towns on the west side of 
England accumulate much wealth, and at the same time 
.contribute ia many req^ts >tu the benefit of tbe public. 

Tbe great utility of this fishery was very early seen, 
and v^ vmotQj^ puxsoed ^ (or in the beginning of 
the reigp o£ Kiqg James 1. we had two hundred and 
fifty sail empl^cd therein. It is compoted, that 
thm quintab of wet fish make one quintal of drM cod. 
Besides, the Hvera of every biind^ quintals make a 
hogshead of oil ; and exclusive df these there axe many 
lepmr advantages that go la dlnunution of the expence. 
The fisbexy, as* we have said ahowe, pxoduces different- 
ly in diffimi^ seasons } but it is judgedr to be a very 
goodona when it produces 300,000 quintals offish a^ 
3900 barrels of oil, both e^iu% saleable and* valuable 
comm^tias. ^ every ship candes twelve, imd each 
of tbeir boats ei^ men, and, aa dwse retvin home in 
six numths, there canpot ba .% more noUe nursery for 
5 F seamen. 
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Kewfound- scameo. The artificers and traders employed in build- 
land. ing, victualling, and repairing these vessels, are very nu- 
' » merous in the respective ports from which they sail. 

These circumstances justify the particular attention paid 
by government to this branch of the public service j in 
respect to which that they may be well informed, an an- 
nual and very distinct account, by which the whole is 
seen at one view, is delivered by the proper officer to 
the governor of Newfoundland, that is, to the commo- 
dore of his majesty's squadron. Mr Pennant, in the 
appendix to his Arctic Zoology, gives us, from what 
appears to be very good authority, the following account 
of this island. 

** Within the erreuit of 60 miles of the southern 
part, the country is billy, but not mountainous. The 
bills increase in height as they recede from the sea ; 
their course is iiTegular, not forming a chain of hills, 
but rising and falling abruptly. The coasts are high, 
and the shores most remarkably bold. The same may 
be said of almost every part of this vast island. The 
country is much wooded, and the hills (such as have 
not flat tops to admit the rain to stagnate on them) are 
clothed with birch, with hazel, spruce, fir, and pine, all 
small *, which is chiefly owing to the inhabitants taking 
oflT the bark to cover the fish stages. This peninsula is 
so indented by the fine and deep bays of Placentia, St 
Mary, Conception, and Trinity, that it may be pene- 
trated in all parts, which is done for the sake of fowling, 
or the procuring of spars for masts, oars, &c. The 
Island is on all sides pierced with deep bays, which pen- 
insulate it in many places by isthmuses most remarkably 
narrow. — The mountains on the south-west side, near 
the sea, are very high, and terminate in lofty headlands \ 
such are Chapeau Rouge, a most remarkably high pro- 
montory, Cape St Mary's, and Cape le Hone. Such in 
general is the formation of the island ; on the north- 
cast, most of the hills in the interior part of the coun- 
try terminate pyramidically, but form no chain. The 
interior parts of the country consist chiefly of morasses, 
or dry barren hummocks, or level land, with frequent 
lakes or ponds, and in some places covered with stunted 
black spruce. The rivers of Newfoundland are unfit 
for navigation, but they are of use in floating down 
the wood with the summer floods. Still the rivers and 
the brooks are excellent guides for the hunters of 
heavers and other animals, to penetrate up the country, 
which as yet has never been done deeper than 30 miles. 
Near the brooks it is that timber is commonly met 
with, but seldom above three or four miles inland, and 
in valleys ^ the hills in the northern district being na- 
ked and ban*en. 

^ In some parts of Newfoundland there Is timber suf- 
ficiently large for the building of merchant ships : the 
bulk is made of juniper, and the pine furnishes masts 
and yards > but as yet none has been found large 
enough for a mast for a lar^ cutter. The fishery is 
divided into two seasons ^ that oti the shore, or the 
shore season, commences about the 2oth of April, and 
ends about tbe loth of October ^ the boats fish in from 
four to 20 fathoms of water, roost important, the 

bank fishing season, begins tbe lOtb of May, and con- 
tinues till tie last of September, and is carried on in 30 
to 45 fathoms deep of water. Rankijig vessels have 
sailed from St John's to the bank as early as tbe 1 2th 
•f April. At first they use perk or buxls for' a bait 5 



but as they catch fish, they supply themselves with a ^lyatfani. 
fish called clams, which is found in tbe belly of tbe cod. )ai 
ITie next bait is the lobster j after that the herriog and I 
the launce, which last till June, when tbe capelao comes 
on the coast, and is another bait. In August tbe squid ' 
comes into use, and finally the herring again. The 
greatest number of cod fisb taken by a single fishenran 
in the season has been 1 2, coo, but the average is 7000. 

The largest fish which has ^cn taken was four feet 
three inches Jong, and weighed 46 pounds. A bank- 
ing vessel of 10,000 fish ought to be filled in tbm 
weeks, and so in proportion; and 80 quintals (iiflb. 
each) for a boat in the same time. 

In 1785, 541 English vessels fished on the bank, a 
number exceeding that of tlie French. A heap of 
dried fish, 20 feet long and ten wide, and four deep, 
contains 300 quintals. Such a heap settles, in tbe 
course of 48 hours after it is made, about yV. A% ex- 
traordinary splitter will split five quintals of fish in an 
hour. The average in that time is two. TTiere is no 
fishing during winter, on account of tlic indemencT 
of the season. It is supposed that the fish in a great 
measure quit tbe banks before that time, as in general 
they are very scarce when the fishing vesseb go upon 
the banks early in the spring. 

There are a few small towns on the coasts, diicb 
have gardens sown with English pulse ; hot many of 
the inbabitants quit the country in winter. 

** An admiral or some sea officer is generally goftr- 
nor of Newfoundland." 

NEWMARKET, in Carobridgesbtre, 13 miles fitan 
Cambridge, 13 from 8t Edmandsbory, and 60 from 
Jjondon, is a town with one long street, tbe north tide 
in Sufliolk, the south side in Cambridg^lre. It is a 
healthy place, and a great thoroughfare in the road frwn 
London to Norfolk ; but stands mostly by the horse 
races every year in April and October, here beiag the 
finest course in England ; on which there is a boose for 
the king when he comes to tlie races, which was boflt 
by Charles II. The king gives a plate or two every 
year, besides those given by the nobility ; and wagers 
are laid upon the horses, which are seldom under 500L 
and often above i oool. Here are two cofleehonaes, at 
which, every night and morning during tbe races, there 
is raming, as there is also at tbe bouses of the nobility 
and gentry. Here are also cock matches. Here i$ s 
little chapel, which is a chapel of ease to the nslha' 
church at Ditton ; and another in the Sixfrblk 
which is parochial. Tbe town was burnt in 16S3, hot 
soon rebuilt; and in 181 1 contained 1917 inhahkanU. 

NEWROSS, a borough town in the county of 
Wexford, and province of Leinster in Ireland, 67 ia3es 
from Dublin. This town was formeriy walled, and 
some of the gates still remain. It lies on the nver 
Barrow, which is here very deep, and ships of harden 
can con^fe up to the quay even when tbe tide is oor. 

The church is large, but the evstomhouse and qaay 
are both small, and sometimes overflooded many fieci. 

It is one of tbe staple ports for exporting wool, vet 
its trade is but inconsiderable ; beef and butter are the 
principal articles exported. Here is a barrack for a 
troop of horse, and a good ferry into tbe coonty sf 
Kilkenny. Near this town is a charter sdiooL It 
is also a post town, and gives title of earl to the ffimi- 
]y of Gore. It was formerly fortified, and adorned 
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rross mafiy religious bouses, ainobg wbicti was a Croucb- 

I) ed friary, built on tbc summit of a hill in the town ; 
^ but one of the friars having killed a principal inbabi- 
taut, the whole body of the people arose, put the friars 
to deaths and totally destroyed the friary ^ on the site 
of which the monastery of St Saviour, for conventual 
Franciscans, was afterwards erected by Sir John Deve- 
reux \ and the east end of this last building is now the 
parish church. A friary for Eremites, following the 
rule of St Augustine, was also founded here in the reign 
of Edward HI. 

NEWSPAPERS, periodical publications, daily, 
weekly, &o. for the purpose of communicating to the 
world every thing of importance, whether political or 
literary, &c. which is going on. They have tended 
much to the dkseminatioa of learning, and have served 
many otlwr valuable purposes ^ and while they are car- 
ried on with candour, impartiality, and ability, they are 
unquestionably a great national benefit. Wiien this, 
however, is not the case, ^d it often happens, they dis- 
grace their authors, and are highly injurious to the pub- 
lic* They were first published in England, August 22. 
1642* Journal de Spavans^ a French paper, was first 
pubiUhed in 1665, though one was printed in England, 
under the title of the Public Intelligencer^ by Sir Ro- 
ger Xi’Esixange, 1^3, which he dropped, on the pub- 
lication of the first London Gazette. Newspapers ami 
pamphlets were prohibited by royal proclamation j68o. 
Thougl) at the Revolution prohibitions of this kind 
were done away, and the press set at liberty, yet news- 
papers were afterwards, made objects of taxation, and 
for this purpose ivere first stamped in 171 3* The uumher 
of them, however, gradually increased \ and there were 
printed in the whole kingdom during the years 2775, 
I2,68o,oqoj 1776,12,830,0005 1777, 13,150,6425 
1778, 13,240,0595 1779» 1780, 

14,217,3715 1781, I4»397»620 5 1782, 15,272,519. 
Xbey are now still nmre numerous. The average num- 
. her of newspapers printed in England at the close of 
the reign of Geoige II. was 9,464,790. The number 
in 1790, was 14,03^,6395 in 1792, it was 15,005,760. 
OhalmerM^ Life of Ruddimnn^ P* 442* 

NEW Style, first used in England in 1753, was 
introduced into the western world by Pope Gregory 
XIII* See Chronology, N® 24. 

NEWT, or Err, the common Lizard. See Lacer- 
XA, Erpetolooy Index. 

NEWTON, Sir Isaac, one of the greatest philo- 
sopliers and mathematicians the World has ever produ- 
ced, was the only child of Mr John Newton of Coles- 
wovlh, not far from Grantham in Lincolnshire, who bad 
an estate of about 120I. per annum, which he kept in 
his own hands. He was bom at that place on Christ>- 
nuLS day 1642* His father dying when be was young, 
his motbePs brother, a clergyman of the name of 

or Askew^ who lived near her, and directed all 
her siffairs after the death .of Mr Newton, pnt her son 
40 sehool at Grantham. When he bad finished his 
school learning, bis mother took hint home, intend- 
ing9 AS she had no other child, to have the pleasure of 
hiu company 5 and that be, as his father bad done, 
5)houl^ occupy his own estate. But his uncle happea- 
-an^ to find him in a hay IpR at Grantham working a 
Tntttlxeinatical problem, and having otherwise observed 
.tLe iKiy^s mind to be uncpnsinoDly bent upon learning, 



he prevailed upon her to. part with him 5 aud she seat 
him to IVinity College in Cambridge, where her brother, y— ^ 
having himself been a member of it, had still many 
friends* Isaac was soon taken notice of by Dr Isaac 
Barrow 5 who, observing bis bright genius, contracted 
a great friendship for him. M. de Fontenelle tells us, 

I'hat in learning mathematics be did not study Eu- 
clid, who seemed to him (Ob plain and simple, and u£- 
worthy of taking up his time. He understood him al- 
most Wfbre he read him 5 and a cast of his eye upon the 
coutents of bis theorems was sufficient to make him ma- 
ster of them. He advanced at once to the geometry of 
Des Cartes, KepleFs Optics, &c. It is certain that 
be had made his gr^at discoveries in geometry, and laid 
the foundation of his two famous works, the Principia 
and Optics^ by the time he was 24 years of age.’’ 

In 1664, he took the de^e of bachelor oi‘ arts 5 and 
in 1668 that of master, being elected the year before, 
fellow of bis college. He had before this time disco- 
vered the method of fluxions 5 and in 1669 be was 
chosen professor of mathematics in the university of 
Cambridge, upon the resignation of Mr Barrow. The 
same year, and the two following, he read a course of 
optical lectures in Latin, in the public schools of tlic 
university 5 an English translation of which was print- 
ed at London in 1728, in 8vo, as was the Latin ori- 
ginal the next year in 4to. From the year 1671 to 
1679, ^ correspondence by letters with Mr 

Henry Oldenburg secretary of the Royal Society, and 
Mr John Collins fellow of that society 5 which letters 
ooatain a variety of curious observations. 

Concerning the origin of his discoveries, we are told 
that as he sat alone in a garden, the falling of some 
apples from a tree led him into a speculation oh the 
power of gravity 5 that as this power is not diminished 
at the remotest distance from the centre of the earth tti 
which we can rise, it appeared to him reasonable to 
conclude, that it must extend much farther than was 
usually thought 5 and pursuing this speculation, by^ 
comparing the periods of the sevei*al planets with tbeu* 
distances from the sun, be found, that if any power 
like gravity held them in their courses, its strength 
must decrease in the duplicate proportion of the in- 
crease of distance. This inquiry was dropped 5 but re- 
sumed again, and gave rise to his writing the treatise 
which he published in 1687, under the name oi Ma- 
thematical Principles of Natural Philosophy } a work 
looked upon as the production of a celestial intelligence 
rather than of a man. The very same year in which 
this great work was published, the university of Cam- 
bridge was attacked by King James II. when Mr New^ 
ton wras one of its most zealous defenders, and was ac- 
cordingly nominated one of the delegates of that uni- 
versity to the high-commission court 5 and the nei^t 
year he was chosen one of their members for the con- 
vention parliament, in which he sat till it was dissolved* 

In 1696, Mr Montague, then thanccllor of the exche- 
quer, and afterwards earl of Halifax, obtained fm:.rhim 
of the king the office* of wrarden 6f the roinf^ in which 
employment be was of signal service, when the money 
was called in to be recoined. ThM y^rs after, he 
was appointed master of the mint 5 a place of very conr 
siderable profit, which he held till his ileatb. In 1 699, 
he was elected one of the members of the Rc^al Aca- 
demy pf ScieiK^s at Paris, in lypi, he was a second 
*"5 F a time 
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Newton time chosen merolier of parliament for the university of 
V ' Cumbrldge. In 1704, be published his Optics ; which 
is a piece of philosopher so aew, that the science may be 
considered as entirely indebted to oar author. In 1705, 
he was knighted by Queen Anne. In 1707, he pub- 
lished lib AntkmeHca Universa/is. In 171 his Arm- 
iysis per Qjuantitatvm Series^ Flwcitmes et Differentias^ 
&c. was published by William Jones, Esq. In 1712, 
several letters of his were published in the Commercimn 
Epistoiktim, In tbe reign of George I. he was bet- 
ter known at court than before. I1ie princess of 
Wales, afterwards queen consort of En^and, used 
frequently to propose questsons to him, and to declare 
that she thought herself happy to live at the same time 
with him, and have the pleasure and advantages of bis 
conversation. He had written a trealbe of ancient 
chronology, which be did not think of pvblbhing ; but 
tbe princess desired an ab^ract, which she woold never 
part with. However, a copy of it stole abroad, and 
was carried into France, wfim it was translated mud 
printed, with some observations, which were afterwards 
answered by Sir Isaac. But, in 1728, the Chronology 
itself was published at London in quarto } and was at- 
tacked by several persons, and as zealously defended by 
Sir Isaac's friends. The main design of it was to find 
out, from some tracts ef the most ancient Greek astro- 
nomy, what was the position of the colures with respect 
to the fixed stars, in the time of Chiron tbe centaur. 
As it is now known that these stars have a motion in 
longitude of one degree in 72 years, if it be once known 
through what fixed stars the col ere passed in Chiron's 
time, by taking the distance of these stars from those 
through which it now passes, we might determine what 
number of years has elapsed since Chiron's time. As 
Chiron was one of tbe Argonauts, this would fix tbe 
time of that famous expedition, and consequently that 
of tlie Trojan war ^ the two great events upon which 
all ancient chronology depends. Sir Isaac places them 
500 years nearer the birth of Christ than other chro- 
Bologers have done. 

This gmt man had all along enjoyed a settled and 
equal state ef health to the age of 80, when be began 
to be afflicted with an Incontioence of urine. However, 
for the five following years, he had great intervab of 
ease, which be procur^ by the observance of a strict 
regimen. It was then believed that he certainly had 
the stone} and when the paroxysms were so violent, 
that large drops of sweat ran down his face, be never 
utteiwd the least oomplaint, or expressed tbe smallest ^ 
gree of impattenee } but, as soon as he had a moment^ 
ease, would smile and talk ivith his usual cheerfulness. 
Till then he always read and wrote several hours in a 
day. He bad tlie perfect use ef all his senses and on- 
demumding tifl the day befer e be died, which was on 
the 20th of March 1726-7, in the 85th year of his a^e. 
He lay in state in the Jcriisalem chiunber at Westmm- 
^•r, and on the 28th ef March bis body was cmiveyed 
into Wastnimster abbey } tbe |iall being sopperted by 
the lord chanoellor, fhenduites of Montrsse and Bon*- 
and tlie caris (d* Fenthfoke, Bessex, and Mao- 
eM. The btsliop of Boebester read tbe foneitd 
service, being attended by aB the cleigy of the church. 
The corpse was interred jmt at the entrance ints Hie 
dioiT, wberea noble monument is erected to hhmembiy. 
Sir Isaac was of a middllii^iMiire, and in the 



part of bis life somewhat inclined to be (at. fik cona- KmJ 
tenance was pleasing, and at the same time veaenliie. 

He never made use A spectacles, and lost but one tootli 
during his whole life. 

His temper is said to have been so equal and niM, 
that no ac(^ent could disturb it. Of this the feUoo- 
ing remarkable instance is related. Sir Isaac ksi a 
favourite little dog, which he called J^kammd; aad 
being one day called out of his stndy into the aext 
room, DiamoM was left behind. When Sir base re- 
turned, having been absent but a few nnni^ he bad 
the mortification to find, that Diamond having thrm 
down a lighted candle among some papen, the aeaiH 
finished labour of many years was in flaines, and alnost 
consumed to ashes. 'Iw loss, as Sir Isaac trai thea 
very far advanced in years, was irretrievable*, yemilh- 
out once striking the dog, he only rebuked hni with 
this exclamation, ^ Oh ! Diamond ! Diamoiid 1 thoa 
little knowest the mischief thou hast done !" 

He was a great lover of peace, afid weoM fathrr 
have chosen to remaii^ in ebscwrity than to have the 
calm of life ruffled by those storms and disputes which 
genius and learning always draw upon ihim ihittre 
peculiarly emioent them. In contemplatiiig h» ge- 
nius it presently becomes a doubt, which of these cs- 
dowments had greatest share, sagacity, peodiilim, 
strength or diligence : and after all, the maih tbe 
seems most to distinguish it is, that be himselC wafe 
the jostest estimation of k, declaring, that, if b bd 
done the world any service, it was due to oodwig hst 
industry and patient thought } that he kept tb in- 
ject under consideration constantly before hn. ari 
waited till tbe first dawning opened gradually, h)r 
little and little, into a full ai^ clear ligl^ It is ask. 
that when he had any mathematical prwhlcmi sr so- 
lotions in bis mind, he woold never qnk tb s sh/b t 
on any account. Dinner has been often Ihste bus 
ready for him before be could be brought to tahb t ib 
his man often said, when he has been getting op is s 
morning, he lias sometimes begun to dress., aad with 
one leg in his breeches sat down again oa Cb hed, 
where be has remained for boors befisre he got b 
dofthes on. From his love of peace, no doubt, wnst 
that unusual kind of hoitor which he had fwr aii do- 
pntes } a steady unbroken attention, Am from tbst 
frequent Tecoilin^ inseparably inrident to others, vts 
his peculiar felicity ; )ie knew it, and be knew tb m- 
lue of h. No won^r then that controvevny wss hsk- 
«d on as his bane. When some ohjecdtMBC, haatiywidc 
to bis disooveries concermn^ light and enbars, bdneed 
him to lay aside the design he had of publithi^ 
bis optic lectorct, wo find h^ reflectiiig am chat dis- 
puta, into which he was anwvoidafaly drawn there^, k 
these teims : ** 1 Mamed my own improdenec frr yuC- 
ii^ with so real a blessing as my quiet, to roe ates 
shadow.'* It is true this thadow Mr FwotcnsBi 
observes) did not escape him wfWrwnrda, nordidk cut 
hkn that quiet which he so nmefa wnkaed, but pcwwd 
ns much a real happinets to him as his gnict stsetf} yU 
this was a happinesa of his own mAmg : he lo^ s 
resdutioo, from these disputes, nut Co publidi any mm 
abent that theory till he bad pot k abnwe the mtk 
«f controversy, hy the enacteot expe W na uUa aad tb 
■ tr ictos t demonstrations } and aoeordkigly k has asur 
hann called in qusuion aince. In the smo tempu,^ 
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ter b€ had sent the manuscrLpt of hie Principia to the 
^ Iloyal 8ociety, with his eonsent to the {irintlng of it 
by theniy upon Mr Hook's injuriously insisting that 
himself had demonstrated Kepler's problem before our 
author, he determined, rather than be involved again 
in a coatroversy, to suppress tlie third book, and was 
very hardly prevailed upon to alter that resolution. It 
is true, tlic public was thereby a gainer \ that book, 
which is iad^ no more than a corollary of some pro- 
posilioas in the first, being originaily drawn up in the 
popular way,wth the design to publish it in tliatform^ 
whereas be was now convinced that it would he best 
not to let it go abroad without a strict demonstration. 

After all, notwithstanding his anxious cure to avoid 
every occasion of breaking liis intense application to 
study, he was at a great distance from being steeped in 
phll^pby: 00 Uie contrary, he could lay aside his 
thoughts, though engaged in the most intricate resear- 
ches, when bis other aflFairs required bis attendance \ 
aad as 000a as he had leisure, resume the subject at the 
point where be had left off. Tliis he seems to have 
done not 00 much by any extraordinary strength of 
rnemory, as by- the force of his inventive faculty, to 
which every thing epehed itself again witli ease, if no- 
thing intervened to ruffle him. The rendiuess of his 
invention made him not tbink of putting his memory 
much te trial: but this was the olFspriag of a vi- 
gorous iatenseness of iliought, out of which be was but 
a oemiuoii man. He spent therefore, the prime of his 
ttge in those abstruse researches, when his situation in 
a college gate him leisnre, and even while study was his 
proper profeaskm. But as soon as he was removed to 
the mint, be applied him&elf chiefly to the business of < 
that eflfloe \ and so far quitted mathematics and philo- 
sophy, as not to engage in any pursuits oH eitber kind 
afterwiards. 

The amiable quality of modesty is represented -as 
standing foremost in the character of this gioat man's 
miud and manners. It was in reality greater than can 
be easily imagined, or will he readily believed ^ yet it 
always continued so without any alteration, though 
the whole woi'ld, says Fentenelle, conspired against it \ 
and let us add, tliougfa he was thereby rohb^ of his 
inventioA of fluxions. Nicholas Mercator publishuig 
his Logarit/motecknia in i66fl, where he gave the qua- 
drature of the hyperbola by no infloite series, which was 
tlio first appeataoce in the learned' World of a scries of 
this sort drawn fepm the particular imture of the curve, 
and that in a manner very new and abstracted ) Dr Bar- 
row, fthea at CamdirMlge, where Mr Newton, at that time 
about 26 years of age, resided, recollected that be bad 
met with the same tbUg in the writings of that young 
gentienMMB ; and there not confined to the hyperbola 
mily,^ but extended, by general lorms, to all sorts of 
carves, even sack as are roeohanical ^ to their quadra- 
tures, their reetificaltonei and their centres of gravity } 
to the solids formed by their rotatioos, nod to the sa- 
pet fioies of those sslm ; so that, when their delermn 
natieos wera possible, the series stopped at a certain 
point, or at least thesr ssms were givea by stated rales: 
and, if the ahsolate deterliMnatinas were impossible^ 
they could yet be infinitely approximated ( which k 
the hnpqaest and meet refined method, says Mr Fontm- 
Welle, of supplying the defects of human kaoWledgO 
chat man's imagination could possibly invent. To be 

2 



master of so fruitful and general a theory was a mine of Newtoa. 
gold to a geometrician •, but it was a greater glor^ to ^ ■■ 

have been the discoverer of so sui^irising and ingenious 
a system. So that Mr Newton finding, by Merca- 
tor's book, that be was in the way to it, and that 
others might follow in bis track, should naturally have 
been forward to open bis treasures, and secure the pro- 

S erty, which consisted in making the discovery ^ but’ 
e contented himself with bis treasure which he had * 
found, without regarding the glory. What an idea 
does it give us of bis unparalleled modesty, when iVe 
see him declaring, that he thought Mercator had en- 
tirely discovered bis secret, or that others would, be- 
fore be was of a proper age for writing ? His MS. up- 
on infinite series was communicated to none but Mr- 
John Collins and the lord Brounker; and evell that 
had not been complied with, but for Dr Barrow,' who 
would not suffer him to indulge his modesty so much ^ 
as he desired. 

It is further observed, concerning thk part of his 
character, that be never talked either of himself or 
others, nor ever behaved in such a manner as to give 
the most malicious censurers the least occasion even ta 
suspect him of vanity. He was candid and affable, and 
always pot himself upon a level with his company* ^He 
never thought either his merit or hk reputation sw- 
cieat to excuse him from any of the common offices of 
social life ^ no singularities, either natural or affected, . 
dktiagukhed him from other men. Though he was 
firmly attached to the church of England, he was 
averse te the persecution of the non-conformists* He 
judged of men by their manoers ^ and the trae schis- 
matics, m his opinion, were the vicious and the wicked. 

Not that he confined bis principles to natural religion, 
for he was thoroughly persuaded of the truth ef reve- 
lation and amidst the ^eat variety of books which he 
had constantly before him, that which he studied with 
the greatest application was the Bible : and be under- 
stood the nature and force of moral certainty as well ^ 
as he did that of a strict demonstratknr 

Sh* Isaac did not neglect tbif' opportunities of doing ^ 
good, when the revenues of his patrimony, and a pro- * 
fitable eropbyment, improved by a prud^t econon^, ^ 
put it in Ins power.> We have two remarkable in^ances 
of bis bounty and generosity ^ one to Mr M^Laurin, 
prokssm of mathematics at Edinburgh, to whom he 
offered aol* per anuuui, and the other to Us niece Bar- 
ton, on whom be settled an annuity of lool. When 
decency upon any occaskn required expence and show, 
he was msguificent without grudging it, and with a 
very good grace y at all other times, that pomp which 
seems great to low minds only, was utterly retreached, 
and the expenoe reserved Ibr better uses. He never 
married, and perhiqps he never had lekura to tbkk of 
it. Being immersed in profound studies daring the 
prime of hk a^ and aftmrwards eagaj^ iu an ein^y- 
ment of great importance, and evefi quite taken up with 
the oeuqiany wbkb hk merit drew to him, be was not . 
sensible of any vacancy in life, or of the want of aoom- 
penioB at home. He left 30,000!* at hk death y hut 
made no will, which Mr Font^lle tells us was benuso 
he thought a legacy was no gift. As to hk works,. . 
besides what were published in hk lifetime, there were 
found after hk death, amoag his papers, several discour- 
ses upon subjects of antiquity, history, divinity, cbemi- 
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' Mcwtf.a, i’try, and matliematics, several of which were published 
•Ncwiofri mat iIHferent limes. 

Philosophy. . Nkivtosux P/ii/osop/ii/, the ^octrltie of the universe, 
^ and pariicularly of the heavenly bodies, their laws, af- 
j fcctions, &c. as delivered by Sir Isaac Newton. 
Diflcrent *l'he terra Newtonian Philosophy is applied Very dif- 
opinions ferently j whence divers confused notions relating 
conceniing thereto. Some authors under this philosophy Include 
tii^philo- ^11 corpuscular philosophy, considered as it notv 
^ stands corrected and refomled by the discoveries and 

improvements made in several parts thereof by Sir 
Isaac Newton. In which sense it is that Gravesande 
calls his elements of ^\\y?\cijlntrodnctfoadPhilosophiafn 
Netvloniamm, And in this sense the Newtonian is the 
same with the new philosophy •, and stands contradistin- 
guished from the Cartesian, the Peripatetic, and the 
ancient Corpuscular. 

Others, by Newtonian philosophy, mean the method 
or order which Sir Isaac Newton observes in philosO- 
pliAing vi%. the reasoning and drawing of conclu- 
sions directly A*om phenomena, exclusive of all previous 
'hypotheses) the beginning from simple principles) de- 
^dneing tlie first powers and laws of nature from a few 
select phenomena, and then applying those laws, &c. 
to account for other things. And in this sense the 
Newtonian philosophy is the same with the experimental 
philosophy, and stands opposed to the ancient corpusdt^ 
lar. 

Others, by Newtonian philosophy, mean that where- 
in physical bodies are considered mathematically, and 
where geometry and mechanics are applied to the sn- 
lution of the appearances of nature. In which sense the 
Newtonian is the same with the mechanical and mathe* 
■watical philosophy. 

Others again, by Newtonian philosophy, understand 
^that part of physical knowledge which Sir Isaac New- 
’ton has handled, improved, and demonstrated, in bis 
Principia, 

Others, lastly, by Newtonian philosophy, mean the 
new principles which Sir Isaac Newton has brought 
into philosophy ) the new system founded thereon ) 
and the new solutions of phenomena thence deduced ) 
Or that which characterizes and distinguishes his philo- 
sophy from all others*— ^Which is the sense wherein we 
shall chiefly consider it. 

As to the history of this philosophy, We have no- 
thing to add to what has been given in the preceding 
article. It was first made public in the year 1687, 
by the author, then a fellow of Trinity College, Cam- 
bridge, and in the year i7*3» republished with consi- 
derable improvements.— Several authors have since at- 
tempted to * make it plainer ) by setting aside many of 
the more sublime mathematical researches, and substi- 
tuting either more obvious reasonings or experiments 
in lieu thereof ) particularly Whiston in his Prarlect, 
Phys, Mathemat,fjtiLyesBJiAe in Element, et Instit, and 
Dr Pemberton In his View, 

The whole of the Newtonian philosophy, as delivered 
^ by the author, is contained in his Principia or Mathe- 
Dcftnitioni Principles of Natural Philosophy. He founds bis 

on which Bystem on the following definitions : 
the philo- I . The quantity of matter is the measure of the 

•lophy is same, arising from its density and bulk conjunctly.— - 

•feended. Thus air of a double density, in a double space, is 



quadruple in quantity ) in a triple space, sextuple inx««i | 
quantity, 6cc. Phi« 

2. The quantity of motion is the measure of the'^ | 
same, arising from the velocity and quantity of mat- 
ter conjunctly. This is evident, becaose the Botion 
of the whole is the motion of all its parts ) ami theie- 
fore in a body doable in quantity, with equal veiockj, 
the motion is double, . 

3< The vis insita, or innate force of matter, is a^» I 
power of resisting, by which every body, as mock as^^ 
in it lies, endeavours to persevere in it% present sUte,^^ 
whether it be of rest, or moving uniformly forward in 
a right line. — This definition is proved to be just, mdy 
by the difficulty we find in moving any thing ont ef 
its place ) and this difficulty is by some reckoned ts 
proceed only from gravity. They contend, that in 
those cases where we Can prevent toe force of gravity 
from acting upon bodies, this power of resistaKe 
comes insensiblei and the greatest quantities of matter 
may be put in motion by the very least force. Thm 
there have been balances formed so exact, that when 
loaded with 200 weight in each scale, they wonid tom 
by the addition of a single drachm. In this case 
qoolb. of matter was put in motion by a si^le 
drachm, i. e. by yt ioo own quantity: vai 

even this small weight, they say, is only neceamfyon 
account of the inaccuracy of the machine : ss that we 
have no reason to suppose, that, if the frkten onU 
be entirely removed, it would take more force ts mm 
a tun weight than a grain of sand. This o^fcdsa, 
however, is not taken notice of by Sir Isaac : and he 
bestows on the resisting power above meutinned the 
name of vis inertiee ; a phrase which is perhaps not wA 
chosen, and with which inferior writers have endeavoor- 
ed to make their readers merry at the expence of New- 
ton. A force of inactivity, it has been sai^ is a hreehss 
force ) and analogous to a black white, aedd hmi, sad 
a tempestuous calm. 

But objections of more Importance have been made 
to the whole of this doctrine than those which mcrelj 
respect the term vis inertiee. “ An endeavoor to le- 



A roan, by opposing force to force, may eudeaweir^^ 
not to be moved ) but this opposition is an endeavMr^iwia 
to fnove, not with a design to move, but by emoier-t^^ 
acting another force to prevent being moved. 
endeavour not to move therefore cannot exist in W- 
dies, because it is absurd ) and if we appeal to foet, 
we shall find every body in an actual and coBstawt en- 
deavour to move.” ft has been likewise observed, 
and we think jnstly, that if bodies could naofi— r to 

move by any innate force, they might also he gi m to 
move by that force. For the same canse whii^ can 
move a body with a given vefocity at one tnne, ewid 
do it, if present, at any other time ) and therefore ‘d 
the force by which bodies continoe in motisn were 
innate and essential to them, they wodd hem to 
move of themselves, which is not true.” Newton 
indeed says that this innate force is the ennse of 
motion under certain circamstances only, or when the 
body is acted upon by a force impressed od extrti 
But if this impressed force do not continiie as wefl 



main at rest (We are told *) is unnecessary, whilst bo- •T oo 
thin^ attempts to disturb the rest. It is likewise im-T 

nossiKIft In Ka AAneeivrd. m it irtmliM a. rnntradtffina ^ 
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«n as begin the motion, if it cea«e the instant that 
Kthc impression is over, and the body continue to 
^ move by its vis intrtiae^ why is the body ever stopped ? 
“ If in the beginiiing of the motion the body, by 
its innate force, overcomes a certain resistance of fric- 
tion and air, in any following times, the force being 
ondimintshed, it will overcome the same resistance for 
ever. These resistances, therefore, could never change 
the state of a moving body, because they cannot 
change the quantity of its motive force. But this is 
contrary to universal experience.’’ For these reasons 
Tve are inclined to think that bodies are wholly pas- 
sive \ that they endeavour nothing j and that they con- 
tinue in motion not by any innate force or vis insita^ 
but by that force, whatever it be, which begins the 
motion, and which, whilst it remains with the moving 
body, is gradually diminished, and at last overcome by 
opposite forces, when the body of course ceases to 
move. 

4. An impressed force is an action exerted upon a 
body, in order to change its state, either of rest or of 
moving uniformly forward in a right line.— This force 
consists in the action only ; and remains no longer 
in the body when the action is over. For a body 
maintains every ne^ state it acquires by its vis inertiev 
only. 

It is here implied, and indeed fully expressed, that 
motion is not continued by the same power that pro- 
duced it. Now there are two grounds on which the 
troth of this doctrine may be supposed to rest. 

jPVrft, On a direct proof that the impressed force 
does not remain in the body, either by showing the 
nature of the force to be transitory and incapable of 
more than its first action j or that it acts paly on the 
sorface, and that the body escapes from it \ or that the 
force is somewhere dse, and not remaining in the body. 
But none of these direct proofs are offered. 

Secondly y It may rest on an indirect proof, that 
there is in the nature of body a sufficient cause for 
the continoance of every new state acquired \ and 
that therefore any adventitions force to continue mo- 
tion, though necessary for its production, is super- 
ffttoua and inadmissible. As this is the very ground 
on which the supposition stands, it ought to have been 
indubitably, certain that the innate force of the body 
is sufficient to perpetuate the motion it has once ac- 
quired, before the other agent, by which the motion* 
was cummimicated, had been dismissed from tlie office. 
But tbe innate force of body has been shown not 
to be that which continues Hs motion^ and there- 
fore tbe proof, that the impressed force does not re- 
main in tbe b^y, fads. Nor indeed is it in this case 
lesirable to support tbe proof, because we should Uien- 
je left without any reason for the continuance of mo- 
ion*.” When we mention an impressed force, we 
Bean such a force as is communicated either at the 
urfiac^ of the body or hy being difihsed ^rougb the 
***** 

5. A centripetal force is that by which* bodies are 
impend, or any way tend towards a point, as 
> a. eentre. — ^Tiie quantity of any centripetal force may 
e considered as of three kinds, absolute, accelerative, 
id motive. 

The absolute quantity of a centrifugal force is the 
estsvsrt of tbe same, proportional to. tbe efficacy of tlie 



cause that propagates it from the centre, through the Newtonian 
spaces round it. Philosophy. 

7. The accelerative quantity of a centripetal force is ' * 

the measure of the same, proportional to the velocity 

which it generates in a given time. 

8. The motive quantity of a centripetal force is a 
measure of the same, proportional to tbe motion 
which it generates in a given time. This is always 
known by the quantity of a force equal and contrary 
to it, that is just sufficient to hinder the descent of the 
body. . 

Scholia. 

I. Absolute, true, and mathematical time, of itself, of time, 
and from its own nature, flows equably, without re- 
gard to any thing external, and, by another name, is 
called duration, Kelative, apparent, and common time, 

is some sensible and external measure of duration, 
whether accurate or not, which is commonly used in- 
stead of true time \ such as an hour, a day, a month, a 
year, &c. 

II. Absolute space, in its own nature, without re- Space. 

^rd to any thing external, remains always similar and 
immoveable. Kelative space is some moveable dimen- 
sion or measure of tbe absolute spaces ; and which is 
vulgarly taken for immoveable space. Such is the di> 
mension of a subterraneous, an aerial, or celestial space, 
determined bv its position to bodies, and which is vul- 
garly taken tor immoveable space as the distance of 
a subterraneous, an aerial, or celestial space, deter- 
mtiied by its position in respect of tbe earth. Abso- 
lute and relative space are the same in flgure and mag- 
mtiide^ but they do not remain always numerically 
the same. For if t^ earth, for instance, moves, a space^ 
of our air wbich^ relatively and in respect of the 
earth, remains always the same, will at one time be one 
part of the absolute space into which the earth passes ; 
at another time it will be another part of tbe same \ 
and so, absolutely understood, it will be perpetually 
mutablev ^ 

III. Place Ts a part of space which a body takes Place da^ 
up and is, according to the space, either absolute or 
relative. Our author says it is part of space j not the 
situation, nor the external surface of the body. For 

the places of equal solids are always equal y W their 
superficies, by reason of their dissimilar figures, are of- 
ten uneqoaU Potitaons properly have no* quantity, nor 
are they so much the places themselves as tlie proper-^ 
ties of places. The motion of the whole is the samer • 

thing with the sum of tbe motions of the parts; that 
is, tbe translation of the whole out of its place is the> 
same thing with the sum of the translations of tlie parts^ 
out of Hieir places : and therefore the place of the 
whole is tlie same thing with the sum of tbe places of^ 
the parts ; and for that reason it? is internal, and in the* 
whole body. 

IV. Absolute metiom is the translation of a 
from one absolute place into another, and relative mo-< 
tion the translation from one relative place into ano- 
ther. Thus, in a> ship under sail^ the relative place of 
a body is that part of the ship which tlie b^y pos- 
sesses, or that part of its cavity which the body fillsj 
and which therefore moves together with tbe ship y 
and relative rest is the continuance of the body in the* 
same part of the ship, or of its cavity. But real^ 

ab^oluta. 
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Ncwtonlati i^bsolute rest is the continuaiK'c of tiiu Wy in the 
Philosophy, same part of that hnmovealile space in which the shin 
‘ itself, its cavity, and all that it contains, is moved. 
Wherefore, if the earth is really at rest, the body 
which relatively rests in the ship will really and abso- 
lutely move with the same velocity which the ship has 
on the earth. But if the earth also moves, llie true 
; and absolute motion of the body will arise, partly from 
the true motion of the earth in immoveable ^pace ; 
pnrtly from the relative . motion of the ship on the 
earth : and if the body moves also relatively in the. 
ship, its true motion will arise partly from the true mo- 
tion of the earth in immoveable space, and partly from 
the relative motions as well of the ship on the earth as 
of the body in the ship ^ and from these relative mo* 
i tions will arise the relative motion of the body on the 
earth. As if that part of the earth where tlie ship is, 
was truly moved towards tlic east, with a velocity of 
10010 parts •j while the ship itself with a fresh gale is 
carried towai^ the west, wltli a velocity expressed by 
10 of these parts ^ but a sailor walks in the ship to- 
. wards the east with one pant of tlie said velocity : then 

* the sailor will be moved -truly and absolutely in im- 
) moveable space towards the east with a velocity of 

xooi parts • and relatively on the earth, towards the 
west, with a velocity of 9 of tboee partSk 

Absolute time, in astruuomy, is distingttbhed fwnn 

• relative, by the equation , or correetion of the vulgar 
^ time. For the natmral days are truly unequal, though 
t they are commonly considered as equal, and used for a 

measure of time : astronomers connect this inequalUy 
for their more accurate deducing of. the celestial mo* 
tions. It may be that there is Mr suck thiag as an 
equable nuition whereby time may hmacourately mea* 
sured. Ail motions may. be accelerated or retarded ) 
hot the true or equable progress of absoluter time ie 
liable to no change. The duration or perseverance of 
the existence of thinn remains the samof whether the 
motions are swifl or ww, ^ none at jali^ and there- 
fore ought to bo distinguished ^ from what are only 
Kcnsible measures thereof, and out of which we coMcct 
it h^ means of the astrwmieal aquation. The ne- 
. cessity of which equation for determining the tiroea of 
a phenomenon is evinced^ as well from the experinients 
of the pendoLmn dock as hy ecUpses of the satellites of 
3 Jupiter. 

Immntebi- ^ the.order of the- parts of time is immi^hdile, so 
lity of time alse^is the order of the parts of space. Suppose those 
and parte ta-he moved out of tbeur plaoea, and they will he 
; moved (if' we may be allowed the expreaaion) oat of 
themselves. rFor times and spaces are, as it were, 
the places joi thcnmelves as of all other things. All 
thmga are placed in time as to order of succession 3 and 
in space as to order of situation It is from their 
essence or nature that they are pkees t and that the 
pnmary places of things sbonld be moveable h absurd.. 
These are tberefilre the absdute places $ and traasla- 
V tions out of those places are the only ahiolnte mo- 
dons. 

Bat because the parts of q^ace cannot be seen, or 
distin^ished from one anothof by the senses, thercibre 
ia their stead we use seasible measures of thm. For, 
frtHB the positions and diataaeea of things from any 
bo4y, considered as immoveable, we define all place ^ 
and then with respect to tueh places^ we estimate all 



motion.-.', considering bodies as transferred from 
of tho>c places into others. And t>o, instead of 
lute places and motions, we use relative ones; tad^’*^ 
that without any inconvenience in comiuen afiiin: 
but in philosophical disquisitions We ought to aktnet 
from our senses, and consider things tbeimelm di- 
stinct from what are only sensible measures af tlioB. 

For it may be,^ that there is no body really at mt, 
to which the places aad motions of others nav k n* 
ferred. 

But we may distinguish rest and motion, alaobte 
and relative, one from the other, by their pfopolics, 
xxiuscs, and eifecU. It is a property of rest, tkat 
hodies really at rest do rest in respect of each otWr. 

And therelbre, as it is possible, that in the remote le- 
gions of the fixed stars, or perhaps far heyond tWw, 
there may be some body absolutely at rest,lhoi^itk 
impossible to know from the position of bodies to me 
another in our regions, whether any of titesc do keep 
the same position to that remote body ; it follows, tkt 
absolute rest canaot be determined from tbe positioa of 
bodies in our regions. ^ 

It is a jprcymty of motioo, that the parts viHckOftka 
retain given positions to their wholes do pvtakt of 
motion of their wholes. For aU puts of rcvol wa y^^^ 
bodies endeavour to recede from the axis of 
and the impetus of bodies moving forwards vims firmii oat i» 
the joint impetus of all the parts. Tberefsce if «sr<tbec 
jroondiag bodies are moved, those that are rehtiidy 
at rest within them will partake of tlwtr atlim. 
Upon which account the true and ahseiule omtim of 
^a body cannot be deiermiaed by tbe translatwi of k 
from those only which seem to rest ^ for tbe cstand 
bodies ought net only to appear at rest, bat to bi 
really at test. Far otherwise all included bsdiff, be- 
side ibefr taraarialioB from near the sorronadiig ones, 
partake likewise of their trqe motions^ aadthou^ 
that traaslatioa was not made, th^ wxwld not reJy 
be at rest, but only seem to be so. For the sv- 
rounding bodies stand in the Bke rsJalian Is the am 
roundkd, as the enierior pari of a whole dset la tbi 
interior, or as the shell does to the kernel } but if 
the shell moves, the kernel will also move, at bckg 
part of the whole, wkhool any rsnwvmi freas near tk 
shell. 

A property near wk\n to the paeoeduig k, tkl if 
a place « nmved, whatever is placed tbeseia nsim 
al^ with it) and tharefree a body which isnsmd 
from a place in motion, partakes aka of tW msiisa sf 
its place. Upoa which account all mstians hwa 
places in motion, am ao other than parla af otim 
and absolute motiant; and every entire arntma k 
composed of the motion of the bo^ Old iu fad 
place, aad the motion of this place eni of its pfaor; 
and so on, until wa coma to some imamveahk ph^m 
in tbe above-mentioaed example of the tafler. IVtom- 
fore entisa and ..ahsahite motions cma he no othacwxie | 
determined than by immoveable places. Now, ns 
other places ane immoveable bnt thoae dma firam k- 
fioity: to infinity da all oatain the aaoMi given pomikBS 
one to another t aad upon this acooont mast cvnr w 
main unm oved, and dn therein ronoritntr whan wn cafi 
immoveable ^Hice» 

The OHises by whkh tme and odatne mataaao asr 
distingoished one from ahe otbm , ace the fancai ia- 
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m pressed apon bodies to generate motion. True mo- 
y- tion ia neither generated nor altered^ but by some forec 
Impressed upon the body moved : bnt relative motion 
may be generated or altered without any force impres- 
sed upon the body. For it is sufficient only to impress 
some force on other bodies with which the former is 
compared, that by their giving way, that relation may 
be changed, in which the relative rest or motion of the 
other b<^y did consist. Again, True motion suffers al- 
vrvLjs some change from any force impressed upon the 
moving body j but relative motion does not neccssarity 
undergo any changes by such force. For if the same 
forces are likewise impressed on those other bodies with 
which the comparison is made, that the relative position 
may be preserved ; then that condition will be preserv- 
ed, in which the relative motion consists. And thei'e- 
fore any relative motion may be changed when tlie true 
motion remains unaltered, and the relative may be pre- 
served when the true motion suffers some change. Upon 
which account true motion does by no means consist in 
each relations. 

The effects which distinguish absolute from relative 
motion are, the forces of receding from the axis of 
circular motion. For there are no such forces in a 
* circular motion purely relative } but in a true and ab- 
solute circular motion, they are greater or less accord- 
ing to the quantity of the motion. If a vessel hung 
by a long cord, is so often turned about that the cord 
is strongly twisted, then filled with water, and let go, 
it will be whirled about tbe contrary way \ and while 
the cord is untwisting itself, the surface of tbe water 
will at first be plain, as before tbe vessel began to move ^ 
bat the vessel, by gradually communicating its' motion 
to the water, will make it begin sensibly to revolve, 
and recede by little and little fiom the middle, and as- 
cend to the sides of the vessel, forming itself into a con- 
cave figure ; and tbe swifter the motion becomes, the 
lijgber will the water rise, till at last, performing its 
revolutions in the same times with the vessel, it be- 
comes relatively at rest in it. This ascent of the wa- 
ter shows its endeavour to recede from the axis of its 
motion ; and the tnie and absolute circular motion of 
the water, which is here directly contrary to the rela- 
tive, discovers itself, and may be measured by this en- 
deavour. At first, w!ien the relative motion in the 
water was greatest, it produced no endeavour to recede 
from tbe axis^ the water showed no tendency to the 
circumference, nor any ascent towards tbe sides of the 
vessel, but remained of a plane surface ^ and therefore 
its true circular motion not yet begun. Bnt after* 
wards, when the relative motion of the water bad de- 
creased, the ascent thereof towards the sides of tbe ves- 
sel proved its endeavour to recede from the axis ; and 
tilts endeavour showed the real circular motion of the 
water perpetually increasing, till it had acquired its 
greatest quantitVy when the water rested relatively in 
the vessel. And therefore this endeavour does not de- 
pend upon any translation of the water in repect of the 
ambient bodies ^ nor can true circular motion be de- 
fined by such translations. There is onlycne real circu- 
lar motion of any one revolving body, corresponding to 
only one power of endeavouring to recede fiom its axis 
of motion, as its proper and adequate effect ; but rela- 
tive motions in one and the same body are innume- 
rable, according to the various relations it bears to ex* 
Vqi.. XIV. Part II. 



ternal bodies^ and, like other relations, are altogether Xc\%toniaiL 
destitute iff any real effect, otherwise tlian they may Philosophy, 
perhaps participate of that only true motion. Ami 
therefore, in tbe system which supposes that our hea- 
vens, revolving below tbe sphere of the fixed stars, 
carry tbe planets along with them, tbe several parts of 
those heavens and the planets, which are indeed rela- 
tively at rest in their heavens, do yet really move. For 
they change their position one to another, which never 
liappens to bodies truly at rest ; and being candied to- 
gether with the heavens, participate of their motions, 
and, as parts of revolving wholes, endeavour to recede 
from the axis of their motion. 

Wherefore relative quantities are not the quantities 
themselves whose i names they bear, but those sensible 
measures of them, either accurate or inaccurate, which 
are commonly used instead of the measured quantities 
themselves. And tlien, if the meaning of words be 
determined by their use, by the names space^ p/ace^ 
and motion^ their measures are properly to be under- 
stood ; and tbe expression will be unusual and purely 
mathematical, if the measured quantities themselves are 
meant. 

It is indeed a matter of great difficulty to discover, 
and effectually to distinguish, tbe true motions of par- 
ticular bodies from those that are only apparent : be- 
cause the parts of that immoveable space in which those 
motions are performed, do by no means come under 
the observation of our senses. Yet we have some things 
to direct us in this intricate afiair ^ and these arise 
partly from the apparent motions which are tbe dif- 
ference of the true motions, partly from the forces 
which are the causes and effects of the true motions. 

For instance, if two globes kept at a given distance 
one from the other by means of a cord that connects 
them, were revolved about their common centre of 
gravity ; we might, from the tension of Hie cord, dis- 
cover the endeavour of the globes to recede from tbe 
axis of motion, and from thence we might compute 
the quantity of their circular motions. And then, if 
any equal forces should he impressed at once on the 
alternate faces of the globes to augment or diminisk 
their circular motions, from the increase or decrease 
of tbe tension of the cord we might infer the incre- 
ment or decrement of their motions^ and thence 
would be found on what faces those forces ought to 
be impressed, tbattlie motions of the globes might he 
most augmented^ that is, we might discover their 
bindermost faces, or those which follow in the circular 
motion. But the faces which follow being known, 
and consequently the opposite ones that precede, we 
should likewise know the determination of their mo- 
tions. And thus we might find both the quantity and 
determination of this circular motion, even in an im- 
mense vacuum, where there was nothing external or 
aeosthle with which the globes might be compared. 

But now, if in that space some remote bodies were pla- 
ced that kept always a given position one to another, as 
the fixed stars do in our regions ; we could not indeed 
determine from the relative translation of the globes a- 
mong those bodies, whether the motion did belong to 
tbe globes or to tbe bodies. But if we observed the 
cord, and found that ks tenskm was that very tension 
which the motions of the globes required, we might con- 
clude tke^motion to be in tbe globes, and the bmlies to 
t sG be 
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Ncwtuniaa be at rest ; aud tbeOy lastly, from tie trao^datioa of the 
l^iiosophy. globes among the bodies, we should find the determina- 
' ' tion of their motions. 

Having thus explained himself, Sir Lsaac proposes to 
show how we are to collect the true motions from their 
causes, effects, and apparent differences^ and vice vei*sa^ 
how from the motion, either true or apparent, we may 
come to the knowledge of their causes and effects. In 
order to this, he lays down the following axioms or 
laws of motion. 

j.awadf I. Every body perseveres in its state of 

motion. AEST, OR OF UNIFORM MOTION IN A RIGHT LINE, UN- 
LESS IT IS COMPELLED TO CHANGE THAT STATE BY 
FORCES IMPRESSED UPON IT. — Sir l8aac^s proof of this 
axiom is as follows : ^ Projectiles persevere in their 
motions, so far as they are not retarded t>y the resistance 
of the air, or impelled downwards by the force of gra- 
v'iCy. A top, whose parts, by their cohesion, are perpe- 
tually drawn aside from rectilinear motion, does not 
cease its rotation otherwise than as it is retarded by tlie 
iiir. The greater bodies of the planets and comets, 
. meeting with less resistance in more free spaces, preserve 

12 their motions, both progressive and circular, for a much 
Objections longer time.^'— Notwithstanding this demonstration, 
to the first liowever, the axiom hath been violently disputed. It 
halh been argued, that bodies continue in their state of 
motion because they are subjected to the continual im- 
pulse of an Invisible and subtile fluid, which always 
pours in from behind, and of which all places are full. 
It hath been affirmed, that motion is as natural to this 
fiuid as lest is to all other matter. It is said, moreover, 
that it is impossible we can know in what manner a body 
would be influenced by moving forces if it was entirely 
destitute of gravity. According to what we can ob- 
serve, the momentum of a body, or its tendency to move, 
depends very much on Its gravity. A heavy cannon- 
ball will fly to a much greater distance than a li^t one, 
though both are actuated by an equal force. It is by 
no means clear, therefore, that a body totally destitute 
of gravity Vould have any proper momentum of its 
own ^ and if it bad no momentum, it could not con* 
tinue its motion for the smallest space of time after the 
moving power was withdrawn. Some have imagined 
that matter was capable of beginning motion of itself, 
and consequently that the axiom was false ^ because we 
see plainly that matter in some cases bath a tendency 
to change from a state of motion to a state of rest, and 
from a state of rest to a state of motion. A paper ap- 
peared on this subject in the first volume of the Edin- 
burgh Physical and Literary Essays ^ but the hypo- 
thesis never gained any ground. 

2. The ALTERATION OF MOTION IS EVER PROPOR- 
TIONAL TO THE MOTIVE FORCE IMPRESSED } AND IS 
MADE IN THE DIRECTION OF THE RIGHT LINE IN 
WHICH THAT FORCE IS IMPRESSED.— Thus, if any 
force generates a oertaiD quantity of motion, double 
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force will generate a double quantity, whetha that.Neviia 
force be impressed all at once, or in successive moflients.P^o^ 
To this law no objection of consequence has ever 
made. It is ibunded on this self-evident troth, tint 
every cflect must be proportional to its caose, Mr 
Young, who seems to be very ambitious of detecting 
the errors of Newton, finds fault indeed with the ex- 
pressions in which the law is stated ^ but be owns, thtt 
if thus expressed, T/te alteration ofmotwn is proportkmel 
to the actions or lesisiance which produces it^ and is in 
the direction in which the actions or resistanca are 
made^ it would be unexceptionable. 

3. To EVERY ACTION THERE ALWAYS IS OFPOSED 
AN EHUAL RE-ACTION : OR, THE MUTUAL ACTION 0> 

TWO BODIES UPON F.ACH OTHER IS ALWAYS EQDAL, 

AND DIRECTED TO CONTRARY PARTS. — ^ThtS axiom 
also disputed by many. In the above- mentioned papertotkti 
in the Physical Essays, the author eiidcavoun to 
a distinction between re-action and resistance; aid 
the same attempt has been made by Mr Young. 

“ When an action generates no motion (says be) it is 
certain that its effects have been destroyed bv a con- 
trary and equal action. When an action generates^ 
contrary and equal motions, it is also evident that nt- 
tual actions were exerted, equal and contrary to each 
other. All cases where one of these conditioas is not 
found, are exceptions to the troth of the law. If i fin- 
ger presses against a stone, the stone, if it does netfidd 
to the pressure, presses as much upon the finger; betii 
the stone yields, it re-acts less than the finger acts; lod 
if it should yield with all the momentum that the ibroe 
of the pressure ought to generate, which it would do if 
it were not Impeded by friction, or a medium, h woald 
not re-act at all. So if the stone drawn by a hwse, 
follows after the horse, it does not re-act so much s§ the 
horse acts ; but only so much as the velodly of the 
stone is diminished by friction, and it Is the leaTOso 
of friction only, not of the stone. The stone doa not 
re-act, because it does not act ; it resists, but l ei ii t aa c c 
is not action. 

In the loss of motion from a striking body, cqml 
to the gain in the body struck, there is a plain sabtiM 
without requiring any re-action. The motisa bst is 
identically that which is Jaund in the oCIkt body ; this 
supposition accounts for the whole pbenomenoa in the 
most simple manner. If it be not admitted, hot the 
solution by re-action is insisted upon, it will be iec— 
bent on the party to account for the whole dke of 
communication of motion : otherwise he will Ik ladcr 
the imputation of rejecting a solution which is iWi q h, 
obvious, and perfect ; for one complex, unaatunl, sad 
ioeoroplete. However this may be determaied, it wS 
be allowed, that the circunistances mentuiiicd, afford 
no ground for the inferenoe, that action and readiau 
are equal, since appearances may be exphuned in ana- 
ther way.” (a.) 

Ckhm 



f 3 



(a) If there be a perfect reciprocity betwixt an impinging body and a body at rest snstaining its iaipube, 
may we not at our pleasure eonsider either body as the agent, and the other as the resistant ? a moving 
body. A, pass from north to south, an eqnai body B at rest, which receives the stroke of A, act upon A from 
sooth to north, and A resist in a contrary direction, both inelastic : let the motion reciprocally comnnmkatcd 
be called six. Then B at rest communicates to A six degrees of motion towards the north, and re cei vet six 
degrees towards the south. B having no other motion thau ibe six degrees it Gommuoicated, will, br ^ 

5 ^ 
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oiian Others grunt that Sir Itaac^s axiom is ve^ tme in 
>phy. respect to ten^trial substances ^ but they amrtn, that^ 

these, both action and re-action are the effects of 
gravity. Substances void of gravity would have no 
momentum ^ and without this they conld not act ^ they 
should be moved by the least force, and therefore could 
not resist or re-act. If therefore there is any fluid which 
ts the cause of gravity, though such fluid could act up- 
on terrestrial substances, yet these could not re-act up- 
on it because they have no force of their own, but 
depend entirely upon it for their momentum. In this 
manner, say they, we may conceive that the planets 
circulate, and all the operations Of nature are carried 
00 by means of a subtile fluid ; which being perfectly 
active, and the rest of matter ^together passive, there 
is neither resistaiiec nor loss of motion. See Mo- 

flON. 

Prom the preceding axiom Sir Isaac draws the fol- 
lowing corollaries. 

1 . A body by two forces conjoined will describe the 
diagonal of a parallelogram in the same time that it 
Would describe the sides by those forces apart. 

Hence we may explain the composition of any 
one direct force out of any two oblique ones, viz. by 
making the two oblique forces the aides of a pandlelo- 
gram, and the direct one ibe diagonal. 

3. The quantity of motion, which Is collected hy 
taking the sum of the motions directed towards the same 
parts, and the diiTerence of those that are directed to 
contrary parts, suflcrs no change from the action of bo- 
dies among themselves : because the motion which one 
body loses is communicated to another *, and if we sup- 
pose friction and the resistance of the air to be absent, 
the motion of a number of bodies wtiich mutually im- 
pelled one another would be perpetual, and its quantity 
always equal. 



4. The common centre of gravity of two or more Kewtstima 
bodies do not alter its state of motion or rest by the Phih^ sophy. 
actions of the bodies among themselves j and therefore ' ' 

the common centre of gravity of all bodids acting upon 
each other Tekcludlng outward actions and impedi- 
ments) is eimer at rest, or moves uniformly id a right 
line. 

5. The motions of bodies included in a given space 
lire the same among themselves, whether that space is 
at rest^ or moves uniformly forward in a right line 
without any circular motion. ITie truth of this is evi- 
dently shown by the experiment of a ship ) t^bere ail 
motions happen after the same manner, whether the 
ship is at rest, or proceeds uniformly forward in a straight 
line. 



6. If bodies, anyhow moved arnttUg themselves, are 
urged in the direction of parallel lines by equid accele- 
rative forces, they will all continue to move among 
themselves, after the same manner as if they had been 
urged by no such forces* 

The whole of the mathemttticill part of the ]STewto^ 
nian philosophy depends on the following lemmas ^ of 
which the first is the principal. 

Lem. 1. Qnantities, and the ratios of quantities^ 
which in any finite time converge continoally to equa- 
lity, and before that time ajqiroach nearer the cite to 
the other than by any given difference, beOome ulti- 
mately equal. If yon deny it ^ suppose them to be ulti- 
mately unequal, and let D be their ultimate difference* 
Therefore they cannot approach nearer to equality than 
by that given difference D ^ which is against the sup- 
position. 

Concerning the meaning of tins lemma philosophers Ol^eciions 
are not agreed j and unhappily it is the very fuudamen- to the first 
tal position on which the whole of the system rests. 

Many objections have been raised to it by people who 
5 G 2 supposed 



equal and contrary loss aud gain, remain in cquilibrio. Let the original motion of A have been twelve, then A 
having received a contrary action equal to six, six degrees of its motion will be destroyed or in equilibrio j con- 
sequently, a motive force as six will remain to A towards the south, and B will be in equilibrio, or at rest. A 
will then endeavour to move with six degrees, or half its original motion, and B will remain at rest as before. 
A and B being equal masses, by the laws of communication three degrees of motion will be communicated to B^ 
or A with its six degrees will act with three, and B will re-act also with three. B then will act on A from 
south to north equal to three, while it is acted upon or resisted by A from north to south, equal also to tbree^ and 
B will remain at rest as before ; A will also have its six degrees of motion reduced to one half by the contrary 
action of B, .and only three degrees of motion will remain to A, with which it will yet endeavour to move ; and 
Bndliig B still at rest, the same process will be repeated till the whole motion of A is reduced to an infinitely 
small quantity, B all the while remaining at rest, and there will be no communication of motion from A to 
which is contrary to experience. 

JL*et a body, A, whose mass is twelve, at rest, be impinged upon first by B, hating a mass as twelve, and a 
velocity as four, making a momentum of 48 ; and secondly b^ C, whose mass is six, and velocity eight, making 
a momentum of 48 equal to B, the three bodies being inelastic. In the first case, A will become possessed of a 
momentum of 24, aud 24 will remain to B y abd, in the second case, A will become possessed of a momentum 
of 32, and 16 will remain to C, both bodies moving with equal velocities after the shock, in both cases, by the 
laws of percussion. It is required to know, if in both cases A resists equally, aiid if B and C act equally ? if 
the actions and irsistances are equal, bow does A in one case destroy 24 parts of B*s motion, and in the other 
case 32 parts of C’s motion, by an equal resistance? And how does B communicate in one case 24 degrees gf 
motion, and C 32. by equal actions ? If the actions and resistances are unequal, it is asked bow the same mass 
can resist differeotiy to bodies impinging upon it with equal momenta, and bow bodies possessed of equal mo- 
menta ran exert ditfemit actions, it being admitted that ^dies resist proportional to their masses, and that their 
power of overcoming resistance is proportional to their momenta ? 

It is incu - bent on those who maintain the doctrine of universal re-action, to free it from those difficulties and 
apparent contradictions. 
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Newtoui *n suppos'd themselves capable of understanding it, Tliey 
Piu^o xophy. say, that it is impossible we can come to an end of any 
infinite series, and therefore that the word ultimate can 
in this case have no meaning. In some cases the lemma 
is evidently false. Thus, suppose there are two quanti- 
ties of matter A and B, tlie one containing half a pound, 
and the other a third part of one. Let both be conti- 
nually divided by 2 ^ and though their ratio, or the 
proportion of the one to the other, doth not vary, yet 
the difference between them perpetually becomes less, 
as well as the quantities themselves, until both the dif- 
ference and quantities themselves become less than any 
assignable quantity : yet the difference will never total- 
ly vanish, nor the quantities become equal, as is evident 
from the two following series : 

Tflfft T T T T O,* 

■ff X T T3 7TT 3T tax 7TX TYI 

1 T 1 1 _1 I I I f f 

7 7 tt TT TTT T 7 T 7 FX TXT TT 77 > 

T\!fT t r T » 1 X r f . x x 

■L^*“*XTTirx XT TX TXTTTTT TGtrnZ 7 ^TV> 

Thus wo see, that though the difference is continual- 
ly diminishing, and that in a very large proportion, 
there is no hope of its vanishing, or the quantities be- 
coming equal. In like manner, let us take the propor- 
tions or ratios of quantities, and we shall be equity un- 
successful. Suppose two quantities of matter, one con- 
taining 8 and the other 10 pounds ; these quantities al- 
ready have to each other ^e ratio of 8 to 10, or of 4 
to 5 ^ but let us add 2 continually to each of them, 
and though the ratios continually come nearer to that 

a perfect coinci- 

8 10 12 lA 16 18 20 22 249 &.C. 

10 12 14 16 18 20 22 24 26, &C. 

^ 5 6 7 IOIOIXX8 Q*,. 

ivauo 3- y T T Tflr TT TV 17 * 

answered Other lemmas Sir Isaac makes the 

following apology : These lemmas are premised, to 

avoid the tediousness of deducing perplexed demonstra- 
tions ad absurdum^ according to the method of ancient 
geometers. For demonstrations are more contracted by 
the method of indivisibles : but because the hypothesis 
of indivisibles seems somewhat harsh, and therefore that 
method is reckoned less geometrical, I chose rather to 
reduce the demonstrations of the following propositions 
to the first and last sums and ratios of nascent and eva- 
fiesceut quantities, that is, to the limits of those sums 
and ratios ^ and so to premise, as short as 1 could, the 
demonstrations of those limits. For hereby the same 
thing is performed as by the method of indivisibles^ 
and now those principles being demonstrated, we may 
use them with more safety. — -Therefore, if hereafter I 
should happen to consider quantities as made of parti- 
cles, or should use little curve lines for right ones \ I 
would not be understood to mean indivisibles, but eva- 
nescent divisible quantities ; not the sums and ratios of 
determinate parts, but always the limits of sums and 
ratios ^ and that the force of such demonstrations al- 
ways depends on the method laid down in the foregoing 
lemmas. 

Perhaps it , may be objected, that there is no ulti- 
mate proportion of evanescent quantities, because the 
proportion, before the quantities have vanished, is not 
the ultimate, and, when they are vanished, is none.— 
But by the same argument it may be alleged, that a 
^ody arriving at a certain place, and there stopping, 



of equality, it is in vain to hope for 
dcnce. Thus, 



has no ultimate velocity } because the velocity hefbrfKrtuJ 
the body comes to the place is not its ultimate veloci*fiu^ 
ty •y when it is arrived, it has npne. But the answer is 
eas^ : for by the ultimate velocity is meant that witli 
which the body Is moved, neither before it arrives at 
its place and the motion ceases, nor after y hot at tk 
very instant it arrives, that is, that velocity with abicb 
the body arrives at its last place, and with which the 
motion ceases. And in like manner, by the ultiisate 
ratio of evanescent quantities is to be understood the ra- 
tio of the quantities, not before they vanish, nor after- 
wards, but with which they vanish. In like naBDcr, 
the first ratio of nascent quantities is that with wbkh 
they begin to be. And the first or last sum is that 
with which they begin and cease to be (or to be seg- 
mented and diminished). There is a Umit which tk 
velocity at the end of the motion may attain, but not 
exceed ^ and this is the ultimate velocity. And there 
is the like limit in all quantities and proportioiB that 
begin and cease to be. And, since such limits are cer- 
tain and definite, to determine the same is a probleB 
strictly geometrical. But whatever is geometncal we 
may he allowed to make use of in determining and 
demonstrating any other thing that is likewise g|COBc- 
Uical. 

** It may also be objected, that if the ultimate ratios 
of evanescent quantities are given, their ultimate na^ 
nitudes will be also given ^ and so all quantities will 
consist of indivisibles, which is contrary to whaiEo- 
clid has denmnstrated concerning iDcommeo5mrabks, k 
the loth book of his Elements. But this ohjecties i» 
founded on a false supposition. For those olUoMite 
ratios with which quantities vanish are nut truly tk 
ratios of ultimate quantities, but limits towards which 
the ratios of quantities decreasing continuaily ap- 
proach.” 

Lem. II. If in any figw A o cE 
by the right line A a, A E, and tlie curve a c 
there be inscribed any number of parallelogrtsss 
A B c, C &c. comprehended under equal bases 
AB, BC, CD, &c. and the sides B C c, D 
&c. parallel to one side A a of the figure ; and tk 
parallelograms aK b ly b Lrm, cMdii, 8 cc. arc com- 
pleted. — Then if the breadth of those parallelograns 
be supposed to be diminished, and their number a^- 
roented iu infinitum ; the ultimate ratios which the ia- 
scribed figure AK. & L c M d D, the circumscribed b- 
gure Kalb me n d 0 £, and curvilineal figure A 
will have to one another, are ratios of equality. — F« 
the difference of the inscribed and circumscribed 
is the sum of the parallelograms K /, L m, M a, D 0; 
that is (from the equality of all their bases), the 
rectangle under one of their bases K 6, and the am 
of their altitudes A o, that is, the rectangle AB / 
—But this rectangle, because its breadth AB is sap- 
posed diminished in infinitum^ becomes less than 115 
given space.- And therefore by Lem. I. the figmes 
inscribed and circumscribed become ultimately equal 
the one to the other \ and much more will the interme- 
diate curvilineal figure be ultimately equal to either. 

Lem. III. The same ultimate ratios are also nlias 
of equality, when the breadths AB, BC, CD, fitc. of 
the parallelograms are unequal, and are all dimiaished 
in infinitum . — ^Tbe demonstration of this differs but lit- 
tle from that of the Ibrmer, 

Ii 
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Id hU SDCceediog lemmas. Sir Isaac goes on to prove, 
}pby. in a manner similar to the above, that the ultimate ra- 
tios of the sine, chord, and tangent of arcs infinitely di- 
minished, are ratios of equality, and therefore that in 
all our reasonings about these wc may safely use the 
one for the other -that the ultimate form of evanes- 
cent triangles made by the arc, chord, and tangent, is 
that of similitude, and their ultimate ratio is that of 
equality ^ and hence, in reasonings about ultimate ra- 
tios, \?e may safely use these triangles for each other, 
whether made with the sine, the arc, or the tangent.-— 
lie then shows some properties of the ordinates of cur- 
vilinear figures j and proves that the spaces which a 
body describes by any finite force urging it, whether 
that force is determinate and immutable, or is conti- 
nually augmented or continually diminished, are, in the 
very beginning of the motion, one to the other in the 
duplicate ratio of the powers. And, lastly. Having 
added some demonstrations concerning the evanescence 
of angles of contact, he proceeds to lay down the ma- 
thematical part of his system, and which depends on 
the following theorems : 

Theor. I. The areas which revolving bodies de- 
scribe by radii drawn to an immoveable centre of force. 
He in the same immoveable planes, and are proportional 
to the times in which they are described.— For, sup- 
pose the time to be divided into equal parts, and in the 
first part of that time, let the body by its innate force 
describe the right line AH (fig. 2.) \ in the second part 
of that time, the same would, by Law i. if not hinder- 
ed, proceed directly to c along the line B c=AB j so 
that by the radii AS, BS, c S, drawn to the centre, the 
equal areas ASB, BS c, would be described. But, 
when the body is arrived at B, suppose the centripetal 
force acts at once with a great impulse, and turning 
aside the body from the ri^t line B r, compels it after- 
wards to continne its motion along the right line BC. 
Draw c C parallel to BS, meeting BC in C ^ and at 
the end of the second part of the time, the body, by 
Cor. I. of the Laws, will be found in C, in the same 
plane with the triangle ASB. Join SC ^ and because 
SB and c C are parallel, the triangle SBC will be 
equal to the triangle SBC, and therefore also to the 
triangle SAB. By the like argument, if the centripe- 
tal force acts successively in C, D, £, &c. and makes 
the body in each single particle of time to describe the 
ri^it Knes CD, D£, £F, &c. they will all lie in the 
name plane \ and the triangle SCD will be equal to the 
triangle SBC, and SD£ to SCD, and S£F to SD£. 
And therefore, in equal times, equal areas are describ- 
ed in one immoveable plane j and, by composition, any 
sofiia SADS, SAFS, of those areas are, one to the 
other, as the times in which they are described. Now, 
let the number of those triangles be augmented, and 
their size diminished in infinitum; and then, by the 
preceding lemmas, their ultimate perimeter ADF will 
be a curve line : and therefore the centripetal force by 
which the body is perpetually drawn back from the . 
tjao^nt of this curve will act cootinually \ and any de- 
aeribed areas SADS, SAFS, which are always propor- 
ticmal to the times of description, will, in this case also, 
be proportional to those times. Q. £• D. 

0 >R. 1. The velocity of a body attracted towards an 
immoveable centre, in spaces void of resistance, is re- 
c ip>rocally as the perpendicular let fall from that centre 



on the ri^t line which touches the orbit. For the ve- Newioniao 
loci ties in these places, A, B, C, D, £, are as the Philosophy, 
bases AB, BC, DE, £F, of equal triangles ; and these * » ' 

bases are reciprocally as the perpendiculars let fall upon . 
them. 

Cor. 2. If the chords AB, BC, of two arcs, succes- 
sively described in equal times by the same body, in 
spaces void of resistance, are completed into a parallelo- 
gram ABCV, and the diagonal BV of this parallelo- 
gram, in the position which it ultimately acquires when 
those arcs are diminished in infinitum^ is produced both 
ways, it will pass through the centre of force. 

Cor. 3. If the chords AB, BC, and DE, EF, of 
arcs described in equal times, in spaces void of resist- 
ance, are completed into the pardlelograms ABCV, 

DEFZ, the forces in B and £ are one to the other in 
the ultimate ratio of the diagonals BV, £Z, when those 
arcs are diminished in infinitum. For the motions BC 
and £F of the body (by Cor. i. of the Laws), are com- 
pounded of the motions Be, BV and £ fi £Z \ but 
BV and £Z, which are equal to C c and Fy) in the 
demonstration of this proposition, were generated by 
the impulses of the centrijietal force in B and £, and 
are therefore proportional to those impulses. 

Cor. 4. The forces by which bodies, in spaces void 
of resistance, are drawn hack from rectilinear motions, 
and turned into curvilinear orbits, are one to another as 
the versed sines of arcs described In equal times ^ which 
versed sines tend to the centre of force, and bisect the 
chords when these arcs are diminished to infinity. For 
such versed sines are the halfs of the diagonals men- 
tioned in Cor. 3. 

Cor. 5« Aud therefore those forces are to the force 
of gravity, as the said versed sines to the versed sines 
perpendicular to the horizon of those parabolic arcs 
which projectiles describe in the same lime. 

Cor. 6. And the same things do all hold good. 

(by Cor. 5. of the laws) when the planes in which Iho 
bodies are moved, together with the centres of force, 
which are placed in those planes, are not at rest, but 
move uniformly foiward in right lines. 

Theor. II. Every body that moves in any curve 
line described in a plane, and, by a radios drawn to a 
point either immoveable or moving forward with an 
uniform rectilinear motion, describes about that point 
areas proportional to the times, is urged by a centripe- 
tal force directed to that point. 

Case I. For every body that moves in a curve line 
is (by Law i.) turned aside from its. rectilinear course 
by the action of some force that impels it \ and that 
force by which the body is turned off from its rectili- 
near course, and made to describe in equal times the 
least equal triangles SAB, SBC, SCD, &c. about the 
immoveable point S, (by Prop. 40. £. i. and Law 2.) 
acts in the place B according to the direction of a line 
parallel to C ^ that is, in the direction of the line BS ^ 
and in the place C according to the direction of a line 
parallel to d D, that is, in the direction of the line CS, 

&c. \ and therefore acts always in the direction of lines 
tending to the immoveable point S. Q. £. D. 

Case II. And (by Cor. 5. of the laws) it is indif- 
ferent whether the superficies in which a body describes 
a curvilinear figure be quiescent, or moves together 
with the body, the figure described, and its point S, 
uniformly forward in right lines. 

Cor. 
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Newtonian I. In non-resisting spaces or mediams, if the 

Philosophy, areas are not proportional to the times, the foices are 
^ - y not directed to the point in which the radii meet j but 
diviate therefrom in consequential or towards the parts 
to which the motion is directed, if the description of 
the areas is accelerated ^ hot in anteccdetUia it retard- 
ed. 



Cor. 2. And even in resisting medinms, if the de« 
Bcription of the areas is accelerated, the directions of 
the forces deviate from the point in which the radii 
meet, towards the parts to which the motion tends. 



Scholium. 

A body may be urged by a centripetal force com- 
•poundeid of several forces. In which case the meaning 
of the proposition is, that the force which results out 
of all tends to thfe point S. But if any force acts per- 
petually in the direCtioti of lines perpendicular to the 
described surface, this force will make the body to de- 
viate from the plane of its motion, but will neither aug- 
ment nor diminish the quantity of tlie described sur- 
face ; and is tlierefore not to be neglected in the com- 
position of forces. 

Theor. III. Every body that, by a radios drawn 
to the centre of another body, howsoever moved, de- 
scribes areas about that centre proportional to the titties, 
4 s urged by a force compounded of the centripetal forces 
tending to that other body, atid of all the accelerative 
force by which that other body is impelled. — ^Tbe de- 
monstration of this is a natural consequence of the theo- 
rem immediately preceding* 

Hence, if the one body L, by a radius drawn to tho 
other body T, describes areas proportional to the times, 
and from the whole force by which the first body L is 
urged, (whether that force is simple, or, according to 
Cor. 2. of the laws, compounded of several forces), we 
subduct that whole accelerative force by which the 
other body is urged ; the whole remaining force by 
which the first body is urged will tend to the other 
body T, as its centre. 

And vice versoy if the remaining force tends nearly 
to the other body T, those areas will be nearly propor- 
tional to the times. 

If the body L, by a radius drawn to the other body 
T, describes areas, which, compared with the times, are 
very unequal, and that other body T be either at rest, 
or moves uniformly forward in a right line, the action 
of the centripetal force lending to that other body T 
is either none at all, or it is mixed and combined with 
Very powerful actions t>f other forces ^ and the whole 
force componnded of them all, if they arc many, is di- 
tccted to another (immoveable or moveable) centre. 
The same thing obtains when the other body is actu- 
ated by any other motion whatever 3 provided that 
centripetal force is taken which remains after sub- 
ducting that whole force acting upon that other body 



Scholium, 

Because the equable description of areas indicates 
that a centre is respected by that force with which the 
body is most affected, and by which it is drawn hack 
from its rectilinear motion, and retained ?n its orbit, we 
wiay always be allowed to use the equable description of 



areas as an indication of a centre about trhich all cir- 
lar motion is performed in free spaces. 

Theor. IV. The centripetal forces of bodies wludi 
by equable motions describe different cirdea, tend to the 
centres of the same circles } and are one to the other 
as the squares of the arcs described in equal tunes tp. 
plied to the radii of circles.-— For these feoves tend to 
the centres of the circles, (by Theor. 2. and Cor. 2. 
Theor. i.) and are to one anotl^ as the versed iim of 
the least arts described in equal times (by Cor. 4. 
Theor i.), that is, as the squares of the same arcs ap- 
plied to the diameters of the circles, by one of the lem- 
mas ; and therefore, since those arcs are as arcs dexdh- 
ed in any equal times, and the diameters are as the ra- 
dii, the forces will be as the squares of any arcs desctft- 
ed in the same time, applied to the radii of the drdes. 
Q. £. D« 

Coa. I. Therefore, since those arcs are as the ve- 
locities of the bodies, the centripetal forees are in a 
ratio compounded of the duplicate ratio of the vels- 
cities directly, and of the simple ratio the radii in- 
versely. 

Cor. 2. And since the periodic times are m a rads 
compounded of the ratio of the radii directly, and the 
ratio of the velocities inversely the centripetal km 
are in a ratio compounded of the ratio of the radii di- 
rectly, and the dn^icate ratio of the periodic times in- 
versely. 

Cor. Whence, if the periodic times are equal, sad 
the velocities therefore as the radii, the centripetal hcees 
will be eqnpl among themselves ^ and the contrary. 

Cor. 4« If the periodic times and the vekeides am 
both in the subduplicate ratio of the radii, the oestri- 
petal forces will be equal among themselves j and tk 
contrary. 

Cor. 5. If the periodic times are as the ra£, and 
therefore the velocities equal, the cmatripetal forces sill 
be reciprocally as the radii ^ and the contrary. 

Cor. 6 . If the periodic times are in the aesqniplicafe 
ratio of the radii, and therefore the velocities reripie- 
cally in the subdnplicate ratio of the radii, the cculxi- 
petal forces will be in the duplicate ratio of the radii 
inversely \ and the contrary. 

Cor. 7. And miiversally, if the periodic daie a as 
any power of the radius R, and therefore tbevefeo- 
city reciprocally as the power R*'^ of the radsm, the 
centripetal force will be reciprocally as the power 
of the radius ; and the contraiy. 

Cor. 6. The same things all hold concesning the 
times, the velocities, and forces, by which bodies de- 
scribe the similar parts of any similar figures, that bam 
tlioir centres in a similar position within those figmei, 
as appears by applying the demonstrations of the ptce- 
ding cases to those. And the ap|dicatkm is ra^, by 
only substituting the equable description of areas 11 the 
place of equable motion, and using the ffistauccs of ihr 
bodies from the centres instead of the radii. 

Cor. 9. From the same demonstration it likcspiie 
follows, that the arc which a body muforudy itndtiif 
in a circle by means of a given centripetal force de- 
scribes in any time, is a mean proportion betweeathe 
diameter of tbe circle, and the space which the ms 
body, falling by the same ^iven force, would descend 
through in the same given time. 
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Newtoniati ** By means of the preceUing proposition and its co- 
FhiioMpby. rollaries (says 8ir Isaac )« we may discover the propor** 
' tion of a centripetal force to any other knonm force^ 

such as that of gravity. For if a body by means of its 
gravity revolves in a circle concentric to the eaith, tliis 
gravity is the centripetal force of that body. But from 
the descent of heavy bodies, the time of one entire re* 
volution, as well as the arc described in any given time, 
is given (by Cor. 9. of this theorem). And ^ such 
propositions Mr Huygens, in his excellent hook JDe Ho- 
rologe OsciUatorio^ has compared tlie force of gravity 
with the centrifugal forces of revolving bodies. , 

The preceding proposition may also be demonstrated 
in the following manner. In any circle suppose a poly* 
gon to be inscribed of any number of sides. And if a 
body, moved with a given velocity along the aides of 
the polygon, is reflected from the ciixsle at the several 
angular points ^ the force with which, at every reflect 
tion it strikes tho circle, will be as its velocity : and 
therefore the sum of the forces, in a given time, will be 
as that velocity and the number of reflections conjunct- 
ly I that is (if the species of the polygon be given), as 
the length described in that given time, and increased 
or diminished in the ratio of the same length to the ra- 
dius of the circle \ that is, as the square of that length 
applied to the radius \ and therefore, if the poly^, 
by having its sides diminished in infinitum^ coincides 
with the circle, as the square of the arc described in 
a given time applied to the radius. This is the centri- 
fugal force, with which the body impels the circle \ 
and to which the contrary force, wherewith the circle 
continually repels the body towards the centre, is equal. 

On th^ principles hangs the whole of Sir Isaac 
Newton^s mathematical philosophy. He now shows 
bow to find the centre to which the forces impeUing 
any body are directed, baring the velocity of tho body 
given : and finds the centrifugal force to be always as 
the versed sine of the nascent arc directly, and as the 
square of the time inversely \ or directly as the square 
of the velocity, and inversely as the chwd of the nas- 
cent arc. From these premises he deduces the method 
of finding the centripetal force directed to any given 
point when the body revolves in a circle ; and this 
whether the central point is near or at an immense 
distance \ so that all the lines drawn from it may be 
taken for parallels. The same thing be shows with re- 
gard to bodies revolving in spirals, ellipses, hyperbo- 
las, or parabolas.— -Having the figures of tlie orbits 
^ven, he shows also bow to find the velocities and 
moving powers ) and, in short, solves all the most dif- 
licolt problems relating to the celestial bodies with an 
astonishing degree of mathematical skill. These pro- 
blems and demonstmtioos are all contained in the first 
book of the frincipia : ' but to give an account of them 
here would fv eso^ our limits $ neither would many 
of them be intelligible, exceptlog to first-rate matlie- 
Biatieians. 

In the second book, Sir Isaac treats of the proper- 
ty ties of fluids, and their ]wwefs of resistance : ai^ here 
be lays down such principles as entirely overthrow the 
cal rrason. Cartes’s vortices, whi^ was the fa- 

sbtonable system in his time. In the third book, he be- 
gins particularly to treat of the natural phenomena, and 
apply them to the mathematical principles formerly de- 
inoiistratcd} and, as a necessary preliminary to this part, 



he lays down the following rules for reasoning in nutu- Xewtsiii:ia 
mi philosophy. Philosophy. 

j. We are to admit no more causes of natural things 
than such as arc both true and sufficieiU to explain their 
natural appearances. 

2. Tiiei*cfore to the same natural eflccts wc must al* 
ways assign, as far as possible, the same causes. 

3* The qualities of bodies which admit neither in- 
tension or remission of degrees, and which are found 
to belong to ail bodies within the reach of our experi- 
ments, arc to be esteemed the universal qualities of alt 
bodies whatsoever. 

4« In experimental philosophy, we are to look upon 
propositions collected by general induction fi*om pheno- 
mena as accurately or very nearly true, notwithstanding 
any contrary hypotlieses that may be imagined, till 
ouch time as other phenomena occur, by which they 
may either be made moreaccurate,or liable to exceptions. 

ilie phenomena first considered are, i. That the sa- 
tellites of Jupiter, by radii drawn to tlie centre of their 
primary, describe areas proportional to the times of 
Utetr description \ and that their periodic times, the 
fixed stars being at rest, are in the sesquiplicate ratio of 
their distances from its centre, a. The same thing is 
likewise observed of the phenomena of Saturn. 3. The 
five primary planets. Mercury, Venus, Mars, Jupiter, 
and &itum, with their several orbits encompass the sun. 

^ The fixed stars being supposed at rest, the periodic 
times of the five primary planets, and of the earth, 
about the son, are in the sesquiplicate mportion of 
their mean distances from the sun. 5. The primary 
planets, by radii drawn to the earth, describe areas no 
ways proportionable to the times : but the areas which 
they describe by radii drawn to the sun are proporw 
tional to the times of description. 6. The moon, by a 
radius drawn to the centre of the earth, describes an 
area proportional to the time of description. All these 
phenomena are undeniable from astronomical observa- 
tions, and are explained at large under the article 
Astronomy. The mathematicri demonstrations are 
next applied by Sir Isaac Newton in the following 
propositions : 

Prop. I. The ferees by which the satellites of Ju- 
piter are continually drawn off from rectilinear motions, 
and retained iu their proper orbits, tend to the centre 
of that planet ; and are reciprocally as the squares of 
the distances of those satellites from that centre. The 
former part of this proposition appears from Tbeor. 2. 
or 3. and the latter from Cor. 6. of Tlieor. 5. j and 
the same thing we ape to undentaud of the satellites of 
Saturn. 

Prop. II. The forces by which the pimary planeta 
are continoally drawn off from rectilinear motbiis, and 
retained in their proper orbits, tend to the son *, nnd 
are reciprocally as the squares of the distances from the 
sun’s centre. The forri.er part of this proposition ia 
manifest from Phenomenon 5. just mentioned, and 
from llieor. 2. j the latter from PhenomenoD 4. and 
Cor. 6. of Theor. 4. But this part of the proposition 
IS. with great accuracy deducihle from the quiescence of 
the aphelion points. For a very small aberration from 
the reciprocal duplicate proportion would produce r 
motioo of the apsides, sensible in every single revolutiou, 
and in many of them enormously great. 

Prop. HI. The force by which the moon is retained 

ia 
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Kcnionian m its orbrt, tends towards the earth ^ and is reciprocally ces from the centre of the eartb, by Prop. I. Now, if^mt 

Philosophy, as the sqnare of the distance of its place from the centre the lowest of these were very small, and were so near 
’ V ' of the earth. The former part of this proposition is the eaiih as almost to touch the tops of the highest 
evident from Pheiiom. 5. and Theor. 2. ^ the latter from mountains, the centripetal force thereof, letainuig it 
Fhenom. 6. and Theor. 2. or 3. It is also evident from in its orbit, would be very nearly equal to the wei^ts 
the verv slow motion of the moon^s apogee ^ wlucb, in of any terrestrial bodies that should be found opon 
every single revolution, amounting but to 3^ 3' in con- the tops of these mountains ^ as may be kaown from 
sequential may be neglected : and this more fully ap- the foregoing calculation. Therefore, if the sane little 
pears from the next proposition. moon should be deserted by its centrifugal force that 

Prop. IV. The moon gravitates towards the earth, <carries it through its orbit, it would descend to the 
and by the force of gravity is continually drawn off earth •j and that with the same velocity as heavy bo- 
from a rectilinear motion, and retained in its orbit.-^ dies do actually descend with upon the tops of those 
The mean distance from the moon to the earth in the yery mountains, because of the equably of forces that 
syzigies, in semidiameters of the latter, is about oblige them both to descend. And if the force by 

Let us assuQie the mean distance of 60 semidiameters in which that lowest moon would descend were diferent 



the syzigics ; and suppose one revolution of the moon in 
respect of the fixed stars to be completed in 27** 7*^ 43', 
as astronomers have determined \ and the circumference 
of the earth to amount to 123,249,600 Parts feet. 
Now, if wc imagine the moon, deprived of all motion, 
to be let go, so as to descend towards the earth with the 
impulse of all that force by which it is retained in its or- 
bit, it will, in the space of one minute of time, describe in 
its fall 157 Paris feet. For the versed sine of that arc 
which the moon, in the space of one minute of time, 
describes by its mean motion at the distance of 60 se- 
inidiameters of the earth, is nearly 1 JtV P^ris fe^t \ 
or more accurately, 1 5 feet one inch and one line 
Wherefore since that force, in approaching to the earth, 
increases in the reciprocal duplicate proportion of the 
distance ; and, upon that account, at the surface of the 
earth, is 6o X 60 times greater than that at the moon^ a 
body in our regions, falling with that force, ought, in 
the space of one minute of time, to describe 60 X 60 X 
I5t T Paris feet \ and in the space of one second of time 
to describe I5 tV those feet j or, more accurately, 15 
feet I incli i line And with this very force we ac- 
tnaliy find tliat bodies here on earth do really descend. 
— For a pendulum oscillating seconds in the latitude of 
Paris, will be three Paris feet and 8J lines in length, 
as Mr Huygens has observed. And the space which 
a heavy body describes by falling one second of time, 
is to half the length of the pendulum in the duplicate 
ratio of the circumference of the circle to its diame- 
ter ^ and is therefore 15 Paris feet 1 inch i line 
And therefore the force by which the moon is retained 
in its orbit, becomes at the very surface of the earth, 
equ.al to the force of gravity which we observe in heavy 
bodies there. And therefore (by Rule i. and 2.) the 
torce by which the moon is retained in its orbit is that 
very same force which we commonly call gravity. For 
were gravity another force difl'erent from that, then bo- 
dies descending to the earth witli the joint impulse of 
both forces would fall with a double velocity, and, in 
the space of one second of time, would describe 30^ 
Paris feet ; altogctlier against experience. 

The demonstration of this proposition may be more 
diffusely explained after the following manner : Sup- 
pose several moons to revolve about the earth, as in 
the system of Jupiter or Saturn, the periodic thnes of 
those moons would (by the argument of induction) 
observe the same law which Kepler found to obtain 
among the planets ^ and therefore their centripetal for- 
res would be reciprocally as the squares of the distan- 
4 



from that of gravity, and if that moon were to granule 
towards the earth', as we find terrestrial bodies do sa 
the tops of mountains, it would then descend witk 
twice the velocity, as bein^ impelled by both these 
forces conspiring together. 1 herefore, since both these 
forces, that is, the gravity of heavy bodies, and the 
centripetal forces of the moons, respect the omtra sf 
the earth, and are similar and equal between tbemselvcs, 
they will (by Rule i. and 2.) have the same caaw. 
And therefore the force which retains the mooo io its 
orbit, is that very force which we comnoonly call gra- 
vity; because otherwise, this little moon at the top of 
a mountain must either be without gravity, or falltskc 
as swiftly as heavy bodies use to do. 

Having thus demonstrated that the moon is retaised 
in its orbit by its gravitation towards the earth, it is 
easy to apply the same demonstration to the motions of 
the other secondary planets, and of the primary planets 
round the sun, and thus to show that gravitation prevaih 
tbi*ougbout the whole creation ^ aRer which. Sir Imac 
proceeds to show from the same principles that the 
heavenly bodies gravitate towards each other, and con- 
tain different quantities of matter, or have di&rent 
densities in proportion to their bulks. 

Prob. V. All bodies gravitate towards every plaart; 
and the weights of bodies towards the same planet, ^ 
equal distances from its centre, are proportional to the 
quantities of matter they contain. 

It has been confirmed by many experiments, that 
all sorts of heavy bodies (allowance l^ing made Rr 
the inequality of retardation by some smaD resatmrv 
of the air), descend to the earth from equal be^liC$ in 
equal times ) and that equality of times we msf dis- 
tinguish to a great accuracy by the help of ytoAm- 
iums. Sir Isaac Newton tried the thing in goU, sil- 
ver, lead, glass, sand, common salt, wood, water, mad 
wheat. He provided two wooden boxes, roiiad and 
equal, filled the one with wood, and suspended ai 
equal weight of gold in the centre of oscillatioii of the 
other. The boxes hanging by equal threads of It 
feet, made a couple of pendulums, perfectly equal m 
weight and figure, and equally receiving the leskitaBce 
of tlie air. And placing the one by the other, he 
served them to play together forwards and iM^naid, 
for a long time, with equal vibratioos. And then- 
fore the quantity of matter in the gold was to the 
quantity of matter in the wood, ms the action of tht 
motive force (or vis matrix) u(>oo all the gold, to the 
action of the same upon all the wood \ that is, as the 

w elg it 
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fttiUn weight of the one to the weight of the other. And 
wfhj, the like happened in the other bodies. By these expo- 
riments, in bodies of the same weight, he could mani- 
festly have discovered a difference of matter less than 
the thousandth part of the whole, had any such been. 
But without all doubt, the nature of gravity towards 
the planets, is the same as towards the earth. For 
should we imagine our terrestrial bodies removed to the 
orb of the moon, and there, together with the moon, 
deprived of all motion, to be let go, so as to fall to- 
gether towards the earth ; it is certain from what we 
have demonstrated before, that in equal times, they 
would describe equal spaces with the moon, and of 
consequence are to the moon in quantity of matter, 
as their weights to its weight. Moreover, since the 
satellites of J upiter perform their revolutions in times 
which observe the sesquiplicate proportion of tbeir di- 
stances from Jupiter's centre, tbeir accelerative gravi- 
ties towards J upiter will be reciprocally as the squares 
of their distances from Jupiter's centre ^ that is, equal 
at equal distances. And therefore, these satellites, if 
supposed to fall towards Jupiter from equal heights, 
^ would describe equal spaces in equal times, in like man- 
ner as heavy bodies do on our earth. And by tbe same 
argument if the circumsolar planets were supposed to 
be let fall at equal distances from the sun, they would, 
in their descent towards the sun, describe equal spaces 
in equal times. But forces, which equally accelerate 
nnequal bodies, must be as those bodies ; that is to say, 
the weights of the planets towards the sun must be as 
their quantities of matter. Further, That the weights 
of Jupiter and his satellites towards the sun arc pro- 
portional to the several quantities of their matter, ap- 
pears from the exceeding regular motions of the satel- 
lites. For if some of the bodies were more strongly 
attracted to the sun in proportion to their quantity of 
matter than others, tbe motions of the satellites would 
be disturbed by that inequality of attraction. If, at 
equal distances from the sun, any satellite, in propor- 
tion to the quantity of its matter, did gravitate* to- 
wards the sun, with a force greater than Jupiter in pro- 
|M)rtion to his, according to any given proportion, sup- 
pose ^ to e ; then the distance between tbe centres of 
the sun and of the satellite's orbit would be always 
greater than the distance between the centres of the sun 
and of Jupiter nearly in the subduplicate of that pro- 
portion. And if the satellite gravitated towards the 
sun with a force less in the proportion of c to f/, the di- 
stance of the centre of the satellite's orb from tbe sun 
would be less than the distance of the centre of Jupiter's 
from the sun in the subduplicate of tbe same proportion. 
Therefore, if, at equal distances from the sun, the acce- 
lerative gravity of any satellite towards the sun were 
greater or less than the accelerating gravity of Jupiter 
towards the sun but by tvw of ihe whole gravity j 
the distance of the centre of the satellite's orbit from 
the sun would be greater or less than tbe distance of Ju- 
piter from the sun by 7^*5^ part of the whole distance $ 
that is, liy a fifth part of the distance of the utmost sa- 
tellite from the centre of Jupiter j an eccentricity of 
the orbit which would be vciy sensible. But the orbits 
of the satellites are concentric to Jupiter ; tliercfore the 
SLCcelcrative gi'avlties of Jupiter, and of all its satellites, 
towards the sun, are equal among tlipmselvcs. And by 
the same argument, the wcigl>t of Saturn and of his sa- 
VOL. XIV. Part II. 



tellitcs towards the sun, at equal distances from the sun, Newtoniau 
arc as their several quantities of mattery and tbe l^ilosiopln. 
weights of the moon and of the earth towards the sun, v*— 
are cither none, or accurately proportional to the masses 
of matter which they contain. 

But further, the weights of all the parts of every 
planet towards any other planet are one to another as 
the matter in the several parts. For if some parts gra- 
vitated more, others less, than in proportion to the quan- 
tity of tbeir matter ; then the whole planet, according 
to the sort of parts with which it most abounds, would 
gravitate more or less than in proportion to tbe quantity 
of matter in tbe whole. Nor is it of any moment whe- 
ther these parts are external or internal. For if, as an 
instance, we should imagine the terrestrial bodies with 
us to be raised up to the orb of tlie moon, to be there 
compared with its body ^ if the weights of such bodies 
were to the weights of tbe external parts of tbe moon 
as the quantiti<^s of matter in the one and in the other 
respectively, but to the weights of the internal parts ^ 
in a greater or less proportion ^ then likewise tho 
weights of those bodies would be to tbe weight of the 
whole moon in a greater or less proportion against 
what we have showed above. 

Cor. j. Hence the weights of bodies do not de- 
pend upon their forms and textures. For if the weights 
could be altered with the forms, they would be great- 
er or less, according to the variety of forms in equal 
matter ^ altogether against experience. 

Cor. 2. Universally, all Ix^ies about the earth gra- 
vitate towards the earth ^ and tbe weights of all, at 
equal distances from the earth's centre, are as the quan- 
tities of matter which they severally contain. This is 
tbe quality of all bodies within the reach of our expe- 
riments^ and therefore (1^ Hale 3.) to l>e affirmed of 
all bodies whatsoever, if ether, or any other body, 
were either altogether void of gravity, or were to gra- 
vitate less in proportion to its quantity of n>atter; 
then, liecause (according to Aristotle, Des Cartes, and 
others) there is no difference betwixt that and other 
bodies, but in mere form of matter, by a successive 
change from form to form, it might be changed at last 
into t body of the same condition with those which 
gravitate roost in proportion to their quantity of mat- 
ter ^ and, on the other hand, tbe heaviest bodies, ac- 
quiring the first form of that body, might by dc^ecs 
quite lose their gravity. And therefore the weights 
would depend upon the forms of bodies, and with those 
forms might be changed, contrary to what was proved 
in the preceding corollary. 

Cor. 3. All spaces are not equally full. For if all 
spaces were equally full, then the specific gravity of the 
fluid iviiich fills the regionr*of tbe air, on account of 
the extreme density of the matter, would fall nothing 
short of the specific gravity of quicksilver or gold, 
or any other tbe most dense body, and therefore, nei- 
ther gold, nor aay other bod^, could ..jscend in air. 

For liodies do not descend in fluids, unless tliey are 
specifically heavier tluin the fluids. And if the quan- 
tity of matter in a given space can by any rarefaction 
he diminished, what should hinder a diminution to in- 
finity ? 

Cor. 4. If all tlie solid particles of all bodies are of 
the same density, nor can be rarefied v. It liout pores, 
a void space or vacuum must granted. [By bodies 
5H of 
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Newtonian of tbe same deasity, our author means those whose r/Vr^ i6d. ^ of the Hoygenian sa^hte about 

Philosophy. ^rrfiirr are m the proportion of their hoiks.] in i 22^ ^ and of the moon ahoiit the earth roPUsq 

Prob. VI. That there is a power of gravity tend- 2yd. yh. 43' j compared with the mean distance of 

ing to all bodies, proportional to tbe sevo^ qoantkies nus from the sun, and with the gre atest hehoontric 

of matter which they contain. elongations of the outmost circnnijovial satefike fren 

That all tbe planets mutually gravitate one towards Japiter^s centre, S' i&* ^ of the Huygesiaii sateliile 

another, we have proved before : as well as that the from the centre of Saturn, 3' 4^ ^ and of the moon from 

^NTte of gravity towards every ono of them, considered tbe earth, lof 33'' ^ by computatioii oor asthor ftmid, 

apart, is reciprocally as the square of the distance of that the weight of equal bodies, at equal di^nces hrtm 

places from the centra of the planet. And thence it the centres of tbe sun, of Jupiter, of Saturn, and of the 
follows tliat the gravity tending towards all the pla- earth, towards the sun, Jupiter, Saturn, and thecaith, 
nets is proportional to the matter which they con- were one to another as 'tsVt* tWW» *odTr9Vrr^ 
tain* spectivoly. Then, because as the distances are mcreawd 

Moreover, since all the parts of any planet A gra- or diminished, tlie weights are dimini^ied or hicfea*if-(i 
vitate towards any other planet B, and the gravity of in a duplicate ratio ; the weights of equal bodies to 
every part is to the gravity of the whole as the matter wards the sun, Jupiter, Saturn, and the earth, at die 
of tbe part to the matter of the whole ^ and (by Law 3.) distances 10000, ppy, ypi, and 109, from their ceetivs, 
to every action corresponds an equal re-aetton : there- that is, at their very superficies, mil be as locoo, 943. 
fore the planet B will, on the other hand, gravitate to- 529, and 435 respe^ively. 

wards all the parts of the planet A ^ and its gravity Cor. a. Hence likewise we discover (he qnaotky of 
towards any one part will be to the gravity towards matter in the several planets. For their qrantkin ef 
the whole, as the matter of tbe part to tbe matter of matter are as the forces of gravity at eqi^ dktmach 
tbe whole. Q. £. D. from their centres, that is, in tbe sun, Jupiter, StUtrn, 

Cor. I. Therefore the force of gravity towards any and the earth, as 1, TcVr» and respfc- 

whole planet, arises from, and is eorapounded of, the lively. If the parallax of the sun he taken gmlrr er 

forces of granty towards alt its parts. Magnetic and less than 30^^, the quantity of matter in theesnA 
electric attractions afford us examples of this. For all must be augmented or dimintsbed in the tripHcatr of 
attraction towards tbe whole arises from the attractions that proportion. 

towards the several pai*t8. The thing may be easily un- CoR. 3. Hence also we find the densities of dx 
derstood in gravity, if we conshlcr a greater planet as planets. For (by Prop. Ixxii. Book I.) the weight* of 

formed of a number of lesser planets, meeting together equal and similar bodies towards similar sphetrs, m, 
in one globe. For hence it would appear that the at the surfaces of those splieres, as tbe dmineters of the 
force of the whole must arise from the forces of the spheres. And therefore the densities of dissisalii 

component pails. If it be objected, tliat, according spliercs are as those weights applied to the dnartm 

to this law, all bodies with us must mutually gravitate of the spheres. But tbe true diameters of die sue, Jo* 
one towards another, whereas no such gravitation any- pitcr, ^turn, and tbe earth, were one to anoCbor »s 
where appears^ it is answered, that, since tbe gravita- 10000, 997, 791, and 109 ^ and the weights towards 
tion towajxls these bodies is to the gravitation towards the same, as loooo, 943, 529, and 435 respectircly, 
the whole earth, as these bodies are to the whole earth, and tlicrefore their densities arc as 1 20, 94!, 67, and 

the gravitation towards them must be far less than to 400. The density of the earth, which comes out fcy 

fall under the observation of our senses. [The expe- this computation, does not depend npon the paralUx 

riments with regard to the attraction of mountains, of the sun, but it is determine by tlie parallax of the 

however, have now further elucidated this point.] moon, and therefore is here truly defined. The s« 

Cor. 2. 'Fhe force of gravity towards the several therefore is a little denser than Jupiter, and Jopitcr 
equal particles of any body, is reciprocally as the square than Saturn, and the earth four times denser thaa the 
of the distance of places from the particles. sun ^ for the sun, hy^its great beat, is kept io a loft of 

Prob. VII. In two spheres mutually gravitating a rarefied state, moon also is denser than chr 

each towards the other, if the matter, in places on all earth. 

sides round about and equidistant from the centres, is CoR. 4. The smaller the planets are, they are rat- 
similar *, the weight of either sphere towards the other tens panhus^ of so much the greater density. For so 
will be reciprocally as the square of the distance be- the powers of gravity on their several surfrccs ratat 
tween their centres. nearer to equality. They are likewise, catm's panhts^ 

For the demonstration of thio, oee the Frincipfia^ of the greater density ms they are nearer to tbe son. 
Book I. Prop. Ixxv. and Ixxvi. So Jupiter is more dense than Saturn, and the earth 

Cor. 1. Hence we may find and compare together than Jupiter. For tbe planets were placed at differ- 
tfae weights of bodies towards different planets. For cut distances from the sun, that, accorcUiig to their 
tbe weights of bodies revolving in circle about pla* degrees of density, they mi^t enjoy a greater or Icm 
nets are as the diameters of the circles directly, and proportion of tbe sun's heat. Our water, if it were 
the squares of their periodic times reciprocally \ and removed as far as tbe orb of Saturn, would be cm- 
their weights ftt the surfiices of the planets, or at any verted into ice, and in the orb of Mercnry woeU 
other distances from their centres, are (by this prop.) quickly away in vapour. For the light of the son, 
greater or less, in the reciprocal duplicate proportion to which its heat is proportional, is seven times deas<T 
of Ae distances. Thus from the periodic times of Ve- in the orb of Mercury than wkh us : and by the ther- 
Ous, revolving about the sun, in 224d. x6^h. ; of the moraetcr Sir Isaac found, that a sevenfold beat of am 
outtaost circuR^kl satellite re volvlngabout Jupiter, in summer sun will make water boil. Nor arc we to dook. 
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jaianthat the matter of Mercury is adapted to Its heat, and 
opby, Is therefore more dense than the matter of our earth \ 
since, in a denser matter, the operations of nature re- 
quire a stronger heat. 

It is shown in the scholium of Prop. xxii. Book II. of 
the Prifirtpioj that, at the height of 200 miles above the 
earth, the air is more rare than it is at the superficies of 
the earth, in the ratio of 30 to 0,0000000000003998, 
or as 75,000000000000 to i nearly. And hence the 
planet Jupiter, revolving in a medium of the same den- 
sity with that superior air, would not lose by the re- 
sistance of the medium the 1000000th part of its mo^ 
tion in 1000000 years. In the spaces near the earthy 
the resistance is produced only by the air, exhalations, 
and vapours. When these are carefully exhausted by 
the air pump from under tbe receiver, heavy bodies fall 
within the receiver with perfect freedom, and with- 
out the least sensible resistance ; gold itself, and the 
lightest down, let fall together, will descend with equal 
velocity \ and though they fall througli a space of four, 
six, and eight feet, they will come to the bottom at 
tbe same time ; as appears from experiments that have 
often been made. And therefore the celestial regions 
being perfectly void of air and exhalations, the planets 
and comets meeting no sensible resistance in those 
spaces, will continue their motions through them for 
an immense space of time. 

Newtok, Thomas^ lord bishop of Bristol and 
dean of St PauPs London, was born on the first of 
January 1704. His father, John Newton, was a 
considerable brandy and cyder merchant, who, by his 
industry and integrity, having acquired what he thought 
a competent fortune, left off trade se\*eral years before 
he died. 

He received the first part of his education in the free 
school of Litchfield \ a school which, the bishop ob- 
serves with some kind of exultation, bad at all times 
"»ent forth several persons of note and eminence 5 from 
Bishop Smaldridge and Mr Wollaston, to Dr Johnson 
and Mr Garrick 

From Litchfield he was removed to Westminster 
school, in 17179 under the care of Dr Freind and Dr 
Nicoll. 

Uortng the time he was at Westminster, there were, 
he observes, more young men who made a distinguish- 
ed figure afierwards in the worlds than perhaps at any 
other period, either before or since. He pa^icularly 
mentions William Murray, tbe late earl of Mansfield, 
with whom be lived on terms of the highest friendship 
to tlie last. 

He continued six years at Westminster school, five 
of wrbicdi he passed in the college. He afterwards went 
to Cambridge, and entered at Trinity college. Here he 
constantly resided eight months at least in every year, 
till he bad taken his Bachelor of Arts degree. Being 
chosen fellow of his college, he came afterwards to 
settle in London. As k bad been his inclination from 
A child, and as he was also designed fur holy orders, 
he had sufficient time to prepare himself, and composed 
some sermons, that he might have a stock in hand 
when he entered on tlie ministry. His title for orders 
was his fellowship \ and he was ordained deacon in 
December 1729, and priest in February following, 
by Bishop Gibson. 

At his first setting out in his office, he was curate at 



St George's Hanover-square ; and continued for seve- Xewiou. 
ral years assistant preacher to Dr Trebcck. His first v— v"— 
preferment was that of reader and afternoon preacher 
Rt Grosvenor Chapel, in South Audley sti*ect. 

This introduced him to the family of Lord Tyreon- 
nel, to whose son he became tutor. He continued in 
this situation for many ^'ears, very much at his ease, 
and on terms of great intimacy and rriendsbip with Lord 
and Lady Tyrconnel, ^ without so much (says he) as 
an unkind word or a cool look intervening." 

In the spring of 1 744, he was, through the interest 
of the earl of Bath (who was his great friend and pa- 
tron, and whose friendship and patronage were relum- 
ed by grateful acknowledgements and the warmest en- 
comiums), presented to the rectory of St Mary Le Bow j 
so that he was 40 years old before be obtained any 
living. 

At tlie commencement of 1 745, he took his doctor's 
degree. In tbe spring of 1747 be was chosen lecturer 
of St George's, Hanover-square, by a must respectable 
vestry of noblemen and gentlemen of high distinction. 

In August following he married his fii*st wife, the eld- 
est daughter of Dr Trebeck ^ an unaffected, modest, 
decent young woman, witli whom he lived very happy 
in mutual love and harmony for near seven years. 

In 1749 he published his edition of Milton^s Para- 
dise Lost, which, (says be, very modestly) it is hoped 
hath not been ill received by the public, haviim, ia 
1775, gone through eight editions. After the Para- 
dise Lost, it was judged (says he) proper that Dr 
Newton should also publish the Paradise Regained, and 
other poems of Milton \ but these things he thought 
detained him from other more material studies, though 
he had the good fortune to gain by them more than 
Milton did by all bis works put together. But his 
greatest gain (he says) was their first introducing him 
to the friendship and intimacy of two such men as Bi- 
shop Warhurton and Dr Jortin, whose works will speak 
for tlicm better than any private commendation. 

In 1754 be lost his father at the age of S3 ; and 
within a few days his wife, at the age of 38. This 
was the severest trial he ever underwent, and almost 
overwhelmed him. At that time he was engaged in 
writing his Dissertations on the Prophecies ^ and hap- 
py it was for him : for in any affliction he never found 
a better Or more effectual remedy than plunging deep 
into study, and fixing bis thoughts as intensely as lie 
possibly could upon other subjects. Tbe first volume 
was published the following winter \ but the other did 
not appear till three yeai-s afterwards \ and as a reward 
for bis past and an incitement to future labours, he 
was appointed, in the mean time, to preach Boyle's 
lecture. The bishop informs us, that 1250 copies of 
the Dissertations were taken at the first impression, and 
1000 at every other edition : and though (says he) 
some things have been since published upon the same 
subjects, yet, they still hold up their head above water, 
and having gone through five editions, are again pre- 
pared for another. Abroad, too, tbeir reception hath 
not been nnfavourable, if accounts from thence may be 
depended upon." Tbey were translated into the Ger- 
man and Danish languages ^ and received the wannest 
encomiums from persons of learning and rank. 

In the spring of 1757, he was made prebendary of 
'Westminster, in the room of Dr Green, and pix)motcd 
J H 2 to 
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Xcwtoa to the deiincry of Salisbury. In October following, he 
11 was made sub-almoner to his majesty. This he owed 
Ncxi. to Bishop Gilbert. He married a second wife in Sep- 
tember 1761. She was the widow of the Bev. Mr 
Hand, and daughter of John Lord Viscount Lisburn. 
In the same month be kissed bis majesty's band for bis 
bishopric. 

In the winter of 1764, Dr Stone, tlie primate of 
Ireland, died. Mr Grenville sent for Bishop Newton, 
and in the most obliging manner desired his acceptance 
of the primacy. Having maturely weighed the matter 
in iiis mind, he declined the oiler. 

In 1768 he was made dean of St Paul’s. His ambi- 
tion was now fully satisfied 5 and he firmly resolved ne- 
ver to ask for any thing more. 

From this time to his death, ill health was almost 
his constant companion. It was wonderful that such a 
poor, weak, and slender thread as the bishop’s life, 
should be spun out to such an amazing length as Jt real- 
ly was. In the autumn of 1781 (usually the most fa- 
vourable part of the year to him) he laboured under re- 
peated illnesses ; and on Saturday the 9th of February 
1782, he began to hnd his breath much affected by 
the frost. His complaints grew worse and worse till 
the Thursday following. He got up at five o’clock, 
and w:i8 placed in a chair by the fire ^ complained to 
his wife how much be bad sulfercd in bed, and repeat- 
ed to himself that portion of the Psalms, “ O my God, 
I cry unto thee in the day time,” &c. &c. About six 
o’clock he was left by his apothecary in a quiet sleep. 
Between seven and eight he awoke, and appeared ra- 
ther more easy, and took a little refreshment. He con- 
tinued dozing till near nine, when he ordered his ser- 
vant to come and dress him, and help him down staii^s. 
As soon as he was dressed, he inquired the hour, and 
bid his servant open the shutter and look at the dial of 
St Paul’s, The servant answered, it was upon the 
stroke of nine. The bishop made an effort to take out 
his watch ) with an intent to set it ^ but sunk down in 
his chair, and expired without a sigh or the least visi- 
ble emotion, his countenance still retaining the same 
placid appearance which was so peculiar to him when 
alive. Of his numerous works, his Dissertations on 
t!ic Prophecies are by much the most valuable. His 
learning was undoubtedly very considerable y but he 
seldom exhibits evidence of a very vigorous mind. On 
one occa:%ion, indeed, he appears to have thought with 
freedom 1 for we hellcve he was the first dignitary of 
the church of England who avowed his belief of the 
final restitution of all things to harmony and happi- 
ness. 

NE^VTYA, a port little known, on the coast be- 
tween Goa the capital of the Portuguese settlements in 
India, and the English settlement of Bombay. Mr 
Ren Pel conjectures it to be the Nitnas of Pliny j near 
wliicli the pirates cruized for the Roman ship. The 
same writer places it near to 15® 52' 30'^ north lati- 
tude, and 73® 16^ 30" east longitude. 

NEXI, among the Romans, persons free born, who 
for debt were reduced to a state of slavery. By the 
laws of the twelve tables it was ordained, that insolvent 
debtors should be given up. to their creditors to be 
hound in fetters and cords, whence they were called 
Next ; and though they did not entirely lose the rights 
ef freemen, yet they were often treated more harshly 

s 



than the slaves themselves. If any one was iodebted 
to several persons, and could not wiilun 60 day^ find | 
a cautioner, his body according to some, but accord- 
ing to others his efi’ects, might be cut in pieces, and^'^' 
divided among his creditors. The latter opinion seems 
by much the most probable, as Livy mentions a law by 
w hlch creditors had a right to attach the goods but not 
the pci*sons of their debtors. 

NEYTRECHT, a town of Upper Hungary, capi- 
tal of a county of the same name, with a bishop's sec y 
seated on the river NivV/tz, 40 miles north-east of Pres- 
burg. E. Long. 1 7. 49. N. Lat. 48. 28. 

NGAN-KING-FOU, a city of China, and capi- 
tal of the western part of the province of Kiang-cao. 

It is governed by a particular viceroy, who kc^ps a 
large garrison in a fort built on the hanks of tlie river 
Yang-tse-kiang. Its situation is delightful *, iu com- 
merce and riches render it very considerable ; and every 
thing that goes from the southern part of China to 
Nan-king must pass through it. Ail the country be- 
longing to it is level, pleasant, and fertile. It has un- 
der its jurisdiction only six cities of the third class. 

NGO-KfA, a Chinese drug, of which the compo- 
sition will no doubt appear as singular as the nomemos 
properties ascribed to it. In the province Chang-toBg, 
near Ngo-hien, a city of the third class, is a ivcil 
formed by nature, which is reckoned to be aventy 
feet in depth, and which has a communication, as the 
Chinese say, with some subterranean lake, or other 
large reservoir. The water drawn from it is exceed- 
ingly clear, and much heavier than common ^ asd if it 
be mixed with muddy water, it purifies it and lea- 
ders it limpid, hy precipitating all its impanties to the 
bottom of the vessel. This water is employed in ma- 
king the ngo-kia, which is nothing else but a kind of 
glue procured from the skin of a black ass. 

The animal is killed and fiayed, and the skin is steep- 
ed for five days in w^tcr drawn from this well. At 
the end of that time, it is taken out to be scraped and 
cleaned ^ it is afterwards cut into small pieces, which 
are boiled over a slow fire, in the same kind of water, 
until it is i*educed to a jelly, which is strained, while 
warm, through a cloth, to free it from all the gross 
matter which could not he melted. AVhen this ghie 
is cool, and has acquired a consistence, it Is foimd 
into square cakes, upon which the Chinese impriot cha- 
racters and coats of arms, or the signs of their shops. 

This well is the only one of the kind in Cbiaaj it 
is always shut, and sealed by the governor of the place 
with his own seal, until the customary day of ma- 
king the emperor’s glue. This operation generailj lasts 
from the ^autumnal harvest till the month of Mardi. 
During that time, the neiglibourlng people and mer- 
chants treat for the purchase of the glue with those 
who guard the well, and with the people who make 
it. The latter manufacture as much of it as they 
can, on their own account, with this diflerefice, 
that it is not so pure, and tliat they are less scrupulous 
in examining whether the ass be fat, or of a very 
black colour: however, all the glue made here bas 
much esteemed at Peking as that which the mandarias 
who are on the spot transmit to court and to their 
friends. 

As this drug is in the greatest request, and as the 
quantity of it made at Ngo-hiea is oat sofficaent ts 



Digitized by kjOOQie 




N I A r 797 ] N I A 



-Ma, supply the whole empire, there are not wanting people 
ram. who counterfeit it elsewhere, and who manufacture 
a spurious kind from the skins of mules, horses, and 
camels, and sometimes even from old boots ; it is, 
however, very easy to distinguish that which is ge- 
nuine 5 it has neither a bad smell nor a disagreeable 
taste when applied to the mouth ^ it is brittle and 
friable, and always of a deep black colour, sometimes 
inclining to red. Tlie qualities of the counterfeit 
kind are entirely dilTe rent ; both its taste and smell 
arc disagreeable, and it is viscous and flabby even 
when made of the skin of a hog, whidi is that which 
imitates the true kind the best. 

The Chinese attribute a great number of virtues to 
this drug. They assure us that it dissolves phlegm, 
facilitates the play and elasticity of the lungs, gives a 
free respiration to those who breathe with difficulty j 
that it comforts the breast, increases the blood, stops 
dysenteries, provokes urine, and strengthens children in 
the womb. Without warranting the truth of all these 
properties, it appeal’s, at least, certain, by the testi- 
roony of the missionaries, that this drug is serviceable 
in all diseases of the lungs. It is taken with a de- 
coction of simples, and sometimes In powder, but very 
seldom. 

NIAGARA, a fort of North America, which was 
taken from the French in 1759. According to the 
treaty of 1794, it was delivered up by Britain to the 
United States in 1 796. It is situated on a small penin- 
sula formed by the river Niagara as it flows into the 
lake Ontario. About six leagues from the fort is the 
greatest cataract in the world, known by the name of 
the Waterfall of Niagara, The river at this fall runs 
from SSE to NNW ; and the rock of the fall crosses it 
not in a right line, but forms a kind of figure like a 
hollow semicircle or horse shoe. Above the fall, in the 
middle of the river, is an island about 800 or 1000 
feet long 5 the lower end of which is just at the perpen- 
dicular edge of the fall. On both sides of this island 
runs all the water that comes from the lakes of Canada } 
X17., Lake Superior, Lake Michigan, Lake Huron, and 
Lake Erie, which have some large rivers that open 
themselves into them. Before the water comes to this 
Island, it runs but slowly compared with its motion 
afterwards, when it grows the most rapid in the world, 
running with a surprising swiftness before it comes to 
the fall. It is perfectly white, and in many plaees is 
thrown high, up into the air. The water that runs 
down on the west side is more rapid, in greater abun- 
dance, and whiter, than that on the cast side \ and 
seems almost to outfly an arrow in swiftness. When 
you are at the fall, and look up the river, you may sec 
that the water is everywhere exceedingly steep, almost 
like the side of a hill ; but when you come to look at 
the fall itself, it is impossible to express the amazement 
It occasions. The height of it, as measured by mathe- 
matical instruments, is found to be exactly 137 feet ; 
and when the water is come to the bottom, it jumps 
back to a very great height in the air. The noise may be 
beard at the distance of 45 miles, but seldom further ^ 
nor can it be heard even at Fort Niagara, which is only 
six leagues distant, unless Lake Ontario is calm. At 
that fort it is observed, that when they bear the noise 
of the fail more loud than ordinary, they are sure that 
a north-east wind will follow j which is the more sur- 



prisirg, as the fort lies south-west from the fall. At xJajranu 
some times the fall makes a much greater noise than at 
others j and this is held for an infalilhio sign of ap- 
proaching rain or other had weather. 

From tlic place where the water falls there avise.s 
abundance of vapour like very thick smoke, insomuch 
that when viewed at a distance you would think that 
the Indians had set the forests on fire. These vapours 
rise high in the air when it is calm, but arc dispersed 
by the wind when it blows hard. If you go into this 
vapour or fog, or if the wind blows it on you, it is so 
penetrating, that in a few moments you will be as wot 
as if you had been under water. Some are of opinion 
that when birds come flying into this fog or smoke of 
the fall, they drop down and perish in tJic water j either 
because their wings arc become wet, or that tlie noise 
of the fall, astonishes them, and they know not where 
to go in the darkness : but others think that seldom 
or never any bird perishes there in that manner ^ be- 
cause among the abundance of birds found dead be- 
low the fall, there are no other sorts than such as 
live and swim frequently in the water j as swans, geese,, 
ducks, water hens, teal, and the like. And very 
often great flocks of them arc seen going to destruc- 
tion in this manner : they swim in the river above tha 
fall, and so are carried down lower and lower hy the 
water j and as water fowl commonly take great delight 
in being carried with the stream, they indulge them- 
selves in enjoying this pleasure so long, till the swift- 
ness of the water becomes so great, that it is no longer 
possible for them to rise, but they are driven down the* 
precipice and perish. They are observed, when they 
draw nigh the fall, to endeavour with all their might 
to take wing and leave the water but they cannot* 

In the months of September and October such abun- 
dant quantities of dead water fowl are found every 
morning below the fall, on the shore, that tlie garrison 
of the fort for a long time live chiefly upon them. 

Besides the fowl, they find also several sorts of dead 
fish, also deer, bears and other animals which have 
tried to cross the water above tlie fall j tlie larger 
animals are generally found broken to pieces. Just 
below, a little way from the fall, the water is not ra- 
pid, but goes all in circles, and whirls like a boiling 
pot } which however does not binder the Indians go- 
ing upon it in small canoes a-fishing •, but a little fur- 
ther, and lower, the other smaller falls begin. When 
you arc above the fall, and look down, your head be- 
gins to turn } even such as have been here numberless 
times, will seldom venture to look down, without at the 
same time keeping fast hold of some tree with one 
hand. 

It was formerly thought impossible for anybody 
living to come at the island that is in the middle of 
the fall V but an accident that happened about 50 
^ears ago made it appear otherwise. The history 
18 this : Two Indians of the Six Nations went out 

from Niagara fort to hunt upon an island that is in the 
middle of the river, or strait, above the great fall, on 
which there used to be abundance of deer. Tlicy took 
some French brandy with them from the fort, which 
they tasted sevcial times as they were going over the 
carrying place j and when they were in their canoe, 
they took now and then a dram, and so went along 
up the strait towards the island where they proposed 

to* 
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Niagara, to tiuntj but growinpr sleepy, they laid themselves 
^ V ■ * down in the canoe, which getting loose drove back 
with the stream, farther and farther down, till it came 
nigh that island that is in the middle of the fall. Here 
one of them, awakened by the noise of the fall, cries 
out to the other, that they were gone : Yet they tried 
if possible to save life. This island was nighest, and 
with much working they got on shore there. At 
first they were glad 5 but when they had considered 
every thing, they thought themselves hardly in a bet- 
ter state than if they had gone down the fall, since 
they had now no other choice, than either to throw 
themselves down the same, or perish with hunger. 
But hard necessity put them on invention. At the 
lower end of the island the rock is perpendicular, and 
no water is running there. The island has plenty of 
wood j they went to work then, and made a ladder 
or shrouds of the bark of the iind tree (which is very 
tough and strong) so long till they could with it reach 
the water below ; one end of this bark ladder they 
tied fast to a great tree that grew at the side of the 
rock above the fall, and let the other end dow'n to tlie 
water. So they went down along their new invented 
stairs, and when they came to the bottom in the mid- 
dle of the fall they rested a little ^ and as the water 
next below the fall is not rapid, as before mentioned, 
they threw themselves out into it, thiflking to swim 
on shore. We have said before, that one part of the 
fall is on one side of the island, the other on the other 
side. Hence it is, that 'the waters of the two cata- 
racts running against each other, turn back against the 
rock that is just under the island. Therefore, hardly 
had the Indians begun to swim, before tbe waves of 
the eddy threw them back with violence against the 
rock from whence they came. They tried it several 
- times, but at last grew weary 5 and hy being ofien 
thrown against tbe rock they were much bruised, and 
the skin tom off their bodies in many places. So 
they were obliged to climb-up stairs again to the island, 
not knowing what to do. After some time they per- 
ceived Indians on tbe shore, to whom they cried out. 
These saw and-piiied them, but gave them little hope 
or help ; yet they made ha.ste down to the fort, and 
♦old the commandant where two of their brothers were. 
He persuaded them to try all possible means of reliev- 
ing the two poor Indians ^ and it was done in tbe fol- 
i lowing maimer ; 

The water that runs on tbe cast side of this island is 
shallow, especially a Kttle above the island towards the 
eastern shore, llie commandant caused poles to be 
made and pbinte’d with iron ; two Indians took upon 
them to walk to this island by the help of these poles, 
to save the other poor creatures, ot perish themselves. 
They took leave of all their friends, as if they were 
going to death. Each had two such poles in his 
hands, to set to the bottom of the stream, to keep 
them steady : and in this manner reached the island : 
and having given poles to the two poor Indians there, 
they all returned safely to the main land. Tliese two 
Indians (who in the above-mentioned manner were first 
iirought to this island) were nine days on tbe island, and 
almost ready to starve to death. Now since the road to 
this island has been found, the Indians go there often to 
kill deer, which have tried to cioss tbe river above 
ithe fall, and are driven upon it by the stream. On 



the -.vest side of this island are some small Islands of Skzi 
rocks, of no consequence. Tlie east side of the river is*— r 
almost pei'pendicular, the west side more sloping. In 
former times, a part of the rock at the fiill which is cm 
the west side of the island, hong over in sndi a man- 
ner, that the water which* fell perpendicaJarlj from it, 

It ft a vacancy below, so that people could go onder 
between the rock and the water j but the prcMninent 
art some years since broke off atid fell down. Tbe 
readth of the fall, as it runs in a semicircle, is rec- 
koned to be about 300 feet. The island is in the 
middle of the fall, and from it the water on each side 
is almost the same breadth ; the breadth of tbe island 
at its lower ^nd is about 100 feet. Below tbe fall, 
in the holes of the rocks, arc great plenty of eds, 
which the Indians and French catch with their hands 
without any other means. Every day when the sun 
shines, you see here from ten o'clock in the nioniiog 
to two in the afternoon, below the fall, and under 
you, where yon stand at -the side of the fall, a glo- 
rioiis rainbow, and somaCimes two, one within the 
other. The more vapours, the brigliter and cleairr 
is the rainbow. When the wind carries the vapours 
from that place, the rainbow is gone, but appeals 
again as soon as new vapours come. From the fah 
to the landing above it, where the canoes from 
Erie put ashore (or from the fall to the upper end of 
the canying place), is half a mile. Lower the«- 
nocs dare not come, lest Uiey should be obliged ta 
try the fate of the two Indians, and perhaps with 
less success. They have often found hdow the M 
pieces of human bodies, perhaps dnioken Inmans, 
that have unliappily come down to the foil. The 
French say, that they have often thrown whole greal 
trees into the water above, to see them tnmUe down 
the fall: they went down with snrprisiog swiftnesa, 
but could never be seen afterwards 5 whence it was 
tliought there was a bottomless deep or abyss just oeder 
the /all. The rock of the fall consists of a gray lime- 
stone. For an interesting account of this celebrated 
fall, the reader is referred to Volncy's or Hail's Tra- 
vels in America. 

Having mentioned the Six Nations wliich live on tk 
banks of tbe Niagara, we shall here add a few pardco- 
lars relative to those nations which, as they seem not to 
be well understood even in America, are probably stiB 
less known in Europe. The information which we bra 
to give Was communicated to the Royal Society of L«- 
don by Mr Richard M'Causland surgeon to the Sth re- 
giment of fbot, who, writing from the best lotlieritT, 
informs us, that each nation is divided into three tribes, 
of which the principal are called the turtle tribe, the 
wolf tribe, and the bear tribe. 

Each tribe has two, three, or more chiefr, caD^ 
sachems ; and this distinction is always hereditary in 
the family, bnt descends along the female line: fo 
instance, if a chief dies, one of bis sister's sons, or oae 
of his own brothers, will be appointed to succeed 
him. Among these no preference is given to proxi- 
niity or primogeniture j but the sachem, dntii^ to 
lifetime, pitches npon one whom he supposes to have 
more abilities than the rest y and in this choice be 
fi-equently, though not always, consults die prina- 
pal men of the tribe. If the successor happens to be 
a child, the offices the post are perform^ by some 
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Niairira. of bis friends until he is of sufficient age to act iiim- 

— ' self. 

Each of these posts of sachem has a name which is 
peculiar to it, and which never changes, as it is al- 
ways adopted by the successor : nor does the order of 
precedency of each of these names or titles ever vary. 
NevertlielejSs, any sachem, by abilities and activity, 
may acquire greater power and influence in the nation, 
than those who rank before him in point of precedency } 
but this is merely temporary, and dies with him. 

Each trilie has one or two chief warriors; which 
dignity is also hereditary, and has a peculiar name at- 
tached to it. 

These are the only titles of distinction which are 
fixed and permanent in the nation ; for although any 
Indian may by superior talents, either as a counsellor 
or as a warrior, acquire influence in the nation, yet it 
is not in his power to transmit this to his family. 

- The Indians have also their great women as well as 
their great men, to whose opinions they pay great de- 
ference: and this distinction is also hereditary in families. 
They do not sit in council with the sachems, but have 
separate ones of their own.— When war is declared, the 
sachems and great women generally give up the manage- 
ment of public affairs into the hands of the warriors. 

1 1 may however so happen, that a sachem may at the 
same time he also a chief tvarrior. 

Friendship seems to have been instituted with a vieta 
towards strctigthening the union between the several 
nations of the confederacy ; and hence friends arc called 
t!ic sinews of the Sir Nalions, An Indian has there- 
fore generally one or more friends in each nation. Be- 
sides the attachment wliich subsists during the lifetime 
of the two friends, whenever one of them happens to I>e 
killed, it is incumbent on tlie survivor to replace him, . 
by pres'entt^ to his family either a scalp, a prisoner, or 
a belt consisting of some^ thousands of wampum ; and 
this ceremony is performed by every friend of the de- 
ceased. 

The porpose and foundation of war parties, therefore, 
IS in genera! to procure a prisoner or scalp to replace 



the friend or relation of the fndian who is the head Xiap^nni^ 
of the party. An Indian who wishes to replace a Nicaea. 
fi lend or relation presents a belt to his acquaintance ; * 

and as many as choose to follow him accept this belt, 
and become bis party. After this, it is of no con- 
sequence whether he goes on the expedition or re- 
mains at home (as it often happens that he is a child ;) 
he is still considered as the head of the party. The 
belt he presented to his party is returned fixed to the 
scalp or prisoner, and passes along with them to the 
friends of the person he replaces. Hence it happens, 
that a war party, returning with more scalps or pri- 
soners than the original intention of the party requi- 
red, will often give one of these supernumerary sedps 
or prisoners to another war party whom they meet go- 
ing out; upon which this party, having fulfilled the 
purpose of their expedition, will sometimes raturn with- 
out going to war. 

NIC^A, in Ancieht Geography^ the metropolis of ' 
Blthynia; situated on the lake Ascanius, in a large 
and fertile plain ; in compass i6 stadia: first built by 
Antigonus, the son of Philip, and thence called Antu 
gpnea ; aftcrwanls completed by Lysimachus, %rbo call- 
ed ivNicaa^ after his consort the daughter of Antipater. . 
According- to Stephaniis, it was originally a colony of 
the Bottiaei, a people of Thrace, and called Ancore ; 
and afterwards ea&ed Ntaea. Now Nice in Asia the 
Lcss^. Famooe for the first general council. — se-« geejf^, 
oond Nicaa^ (Diodorus Siculus), of Corsica.— A third, 
of the Hither India, (Arrian) ^ situated on the west 
side of the Hydaspes, opposite to Bucephale, on the east ' 
side.— A fourth Nictea^ a town of Liguria, at the 
Maritin^e Alps, on the east side of the river Paulon, 
near ita mouth, which runs between the Varus and Ni- 
csni, (Mela). A colony .of the Massilians, (Stephse« 
nus) ; the last to^vn of Italy to the west. Now Ni^isa 
or Nice, capital of the county of that flame, on the Me- 
diterranean.— A fifth, of Locris; (Strabo) ; a town near 
Tfiermopyhe ; one of the keys of that pass. It stood • ■ 
on the Sinus Maliacus. 
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